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ABSTRACT 

This thesis focuses on challenges and identifying potential solutions to pluvial flood risk in 

urban tropical African communities, using a case study of Ijebu-Ode in South West Nigeria. 

There is currently a dearth of literature and research exploring flood risk in mixed formal-

informal settlements; this thesis provides a significant contribution to this research gap. Both 

qualitative and quantitative research methods are applied to enable a wide information base 

in a ‘data poor’ region. Perennial pluvial flooding is addressed from a risk perspective, 

incorporating hazard, exposure and vulnerability of inhabitants in flood-affected areas for 

policy and decision-making purposes. Seasonal surface water flooding sourced from heavy 

rainfall during the rainy season conveyed through saturated excess overland flow causes 

negative impacts and harm on inhabitants. Quantification of climate change is assessed to 

detect changes that already occurred, as this is valuable in considering current preparedness 

plans and knowledge, with an awareness of future climate change projections. Inter-annual 

and intra-annual rainfall changes have been observed in Ijebu-Ode. An upward trend in 

rainfall and minimum and maximum temperatures over the course of the study period was 

identified, but there were no discernible trends in annual rainfall, patterns of severe rainfall, 

or frequency of extreme occurrences, suggesting that any change in the frequency of floods 

in Ijebu-Ode was caused by non-climatic factors. High exposure and social vulnerability linked 

with the nature of their living area, as well as the effects of climate change, are the key causes 

of flood risk. The national curriculum does not provide sufficient information on 

environmental management/flood risk reduction or management to meet the growing need 

for environmental education, as such this should be addressed in the future. Overall, the 

findings suggest that precarity is a significant concern in Ijebu-Ode. A societal strategy that 

uses awareness and human-capital building to promote changes to individual or community 

behaviour that fosters future flood-risk resilient populations and society change is required. 

Sustainable solutions require greater understanding of prevailing conditions engaging with 

local communities to understand their awareness, anxieties, preparedness and exploring 

measures that will help in implementation of best adaptive measures. This research makes 

an important proposal on how inclusion of environmental education into the National 

Curriculum in tropical African communities could generate opportunities with respect to 

flood-risk communication and enhance understanding of contemporary environmental 

challenges. This study uncovers critical areas in geophysical processes, vulnerability risk 

factors and societal capacities in mixed formal-informal settlements that are poorly 

acknowledged by existing research.  
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CHAPTER 1 
INTRODUCTION 

The purpose of this chapter is to introduce key themes within this 
thesis, contextualise the research and present aims and structure of 
the thesis. 

 

1.0 Introduction 
Floods are the most common of all natural hazards (Jha, Bloch & Lamond, 2012) and also 

affect more people than all the types of natural disasters put together (emergency events 

database [EM-DAT] 2015). While each country faces individual sets of natural hazards - 

including cyclones, earthquakes, or wildfires – floods are one of most common and severe 

hazards to disrupt people’s livelihoods around the world (Jun & Melda, 2020). Floods are 

major weather-related events that continue to cause high economic and human losses all 

over globe, reaching, on average, tens of billions of $US and thousands of fatalities per 

year (Zbigniew et al., 2019). Especially in the lower income countries where infrastructure 

systems – including drainage and flood protection – tend to be less developed, floods 

often cause extensive damage and suffering (Jun and Melda, 2020). Recent events, 

ranging from Bangladesh and Nigeria to United States and Vietnam, illustrate that threat 

is a global reality (World Bank Group, October 2020). However, increases are not evenly 

spread globally, countries with increased flood exposure were mainly situated in the Asia 

and sub-Saharan Africa (Matt, 2021). Understanding of mechanisms responsible for 

temporal change and variability of floods and flood-related variables (i.e., such as 

precipitation and flood loss) is of importance (Zbigniew et al., 2019). The occurrence of 

flooding is changing at a significant rate, because of the increasing frequency of heavy 

rainstorms and storm surges, which result from climate change, variability and rising sea-

level (Milly et al., 2002; Meijerink and Dicke 2008; IPCC 2012). There is some evidence 

that climate change will result in increased flood hazards (Jun & Melda, 2020). Having a 

better understanding of spatially and temporally organized links between climate 

variability patterns and flood hazard and the risk at a range of spatial and temporal scale 

would be a considerable asset in improving preparedness for emergencies (Zbigniew et 

al., 2019). 
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1.1 Background of study 

Flooding is widely acknowledged as the most frequent and widespread disaster in the 

world, causing devastating effects on the lives of millions of people and their properties, 

as well as infrastructure and the natural environment (EM-DAT, 2015; Vojinović, 2015). In 

all UN regions, floods were most frequently reported disaster type, with exception of 

Caribbean, North America, East Asia, Western Europe and Polynesia, where storms 

predominate (CRED, 2017). “Meteorological disasters affected 95.8 million people in 

2016, the highest number reported since 2006 for this disaster type, which represents 2.4 

times the annual average. The 78.1 million people affected in 2016 by hydrological 

disasters are near the annual average of 82.6 million. The number affected by geophysical 

disasters (2.2 million) was the third lowest since 2006, 75.2% below the 2006-2015 annual 

average” (CRED, 2016, 2). As during previous decades, hydrological disasters were, in 

2016, most frequent in all continents, except Oceania where more meteorological 

disasters were reported. UN regions with most people affected in 2016 were East Africa 

(31.8 million affected), in Nigeria, flooding cost 300 lives and impacted nearly two million 

people (CRED, 2018). 

 

Floods are a major hazard that are worth studying globally, and in Nigeria in particular. 

The UN-Water (2011) reports floods, including urban flooding, are responsible for about 

half of disasters worldwide, and 84% of disaster fatalities are attributed to flooding. Whilst 

the EM-DAT (2015) database puts this at 55% of all fatalities, with nearly 2.5 billion people 

affected with more than 30% of global economic losses attributed to natural disasters 

according to Hallegatte et al. (2013). Irrespective of the specific values, source or 

database, the contribution to disasters globally from flooding is considerable. Floods are 

most frequent and widespread in Africa, particularly in sub-Saharan Africa (Douglas et al., 

2008). On average 500,000 people per year are affected by floods in West Africa alone 

(Jacobsen, Webster & Vairavamoorthy, 2012). Ndaruzaniye et al., (2010) state that 

cumulatively in sub-Saharan Africa, in recent decades floods and droughts alone are 

responsible for around 80% of disaster-related deaths and 70% of economic losses. In sub-

Saharan Africa, 654 floods have affected 38 million people with around 13000 deaths 

recorded in the last 33 years (Tiepolo, 2014); these figures necessitate urgent need to 



 

3 
 

seek an effective solution to mitigate flood risk in the context of adaptation to climate 

change.  

 

Current rainfall patterns across Africa exhibit different scales of temporal and spatial 

variability (Boko et al., 2007 & Hulme et al., 2005). According to the International Strategy 

for Disaster Reduction (ISDR) (2004: 149), the African continent is exposed to disaster risk 

from various natural causes, particularly those arising from hydro-meteorological hazards. 

Urban settlements in African cities are commonly impacted by flash, pluvial, fluvial and 

coastal flooding (Douglas et al., 2008). Fluvial floods are known as riverine flooding which 

are triggered by excessive rainfall over a couple of hours causing a river to exceed its limit, 

overtopping natural or artificial defences and inundating urban areas (Few, 2003; 

Vojinović, 2015), coastal floods usually affect cities that have close proximity to the ocean 

or coastal environment as a result of storm surges (Vojinović, 2015), flash floods result 

from the direct rapid response to high intensity of rainfall mostly occur in steep slopes 

while pluvial floods occur where infiltration capacity is exceeded, wih urban areas 

commonly identified with floods arising during intense rainfall which overwhelms the 

drainage system capacity (Begum, Stive & Hall 2007; Houston et al., 2011; Merz, Thieken 

& Gocht 2007; Vojinović, 2015).  

 

Flood risks in African cities are exacerbated because of anthropogenic influences, which 

contribute to flood disaster risk (Agbola et al., 2012; EM-DAT, 2015). Human activities 

such as rapid urbanization, uncontrolled urban growth and unregulated informal 

settlements on low-lying floodplains are major contributors to flood risk (Douglas et al., 

2008; Eguaroje et al., 2015). However, there are limited studies that detailed the intensity 

and scale of urban settlements’ exposure to flood risk in African cities (Adelekan 2011; 

Nkwunonwo, Malcolm & Brian, 2015, Loots et al., 2022). 

 

The 2017 rainy season floods 

According to the UN Office for the Coordination of Humanitarian Affairs (2017), the West 

and Central Africa region experienced severe flooding during the 2017 rainy season, 

causing significant material and human causalities across the continent: In the Niger, an 

estimated 206,513 people were affected by flooding, 56 deaths and approximately 12,000 

houses were damaged, 16,000 heads of cattle perished, and 9,800 hectares of cultivated 
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land lost. In Nigeria, weeks of torrential rainfall led to flash floods, high discharges and 

rivers overflowing in Benue State, north-central Nigeria affecting more than 100,000 

people across 21 local government areas. In Burkina Faso, 12 or 13 regions and 30,862 

people were impacted by flooding and violent winds. In Guinea, the overnight torrential 

rain caused a hillside rubbish dump to collapse in Conakry, killing 10, following heavy rain, 

the Protecture of Nzerekore was also impacted by flooding. In Mali, more than 11,000 

people were affected by floods with 3 fatalities, more than 1,200 houses destroyed and 

over 500 damaged, with pastoral communities affected with 26,000 animals lost. In Sierra 

Leone, after weeks of heavy rain, the top of Sugar Loaf Mountain collapsed, triggering 

catastrophic landslides and floods in and around Freetown, over 6,000 people were 

directly affected and about 600 deaths reported. In Ghana, flood displaced an estimated 

11,800 people and caused 7 deaths, 147 communities in 11 districts were affected. In the 

Central African Republic, due to prolonged rainfall, the town Kouango recorded some 

17,500 people affected and at least 276 houses destroyed. It is notable that these 

widespread floods led to little in the international literature when contrasted to 

comparable events in North America and Europe, for example the floods in Western 

Europe in 2021 (Cornwall, 2021). 

 

1.2   Aim and objectives 

The aim of this research is to gain in-depth understanding of the challenges pluvial flood 

risk presents in urban tropical-African communities and identify potential opportunities 

to develop realistic and viable solutions to reduce the flood risk. This will be achieved 

through use of Ijebu-Ode, in South West Nigeria as a case study and consideration of five 

objectives: 

i. To review and identify the past, present and future urban flood risk challenges in 

tropical Africa; 

ii. To assess whether changes in climate are responsible for a shift in flood risk, by 

assessing rainfall and temperature trends and associated changing flood incidence, 

through analysis of the flood history/events (using instrumental and non-

instrumental sources) in the city of Ijebu-Ode; 

iii. To determine how anthropogenic factors exacerbate flood risk, such as waste 

management, drainage channels and urbanization; 
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iv. To identify how communities and individuals continue to live with the devastating 

impacts of floods and assess how different types of flooding impact communities in 

Ijebu-Ode; 

v. To evaluate the potential of environmental education in school curricula and 

approaches for raising effective community awareness of flood risk and 

preparedness as a long-term risk mitigation tool. 

 

1.3  Flood risk in Ijebu-Ode 
 

“The residents of the Ijebu-Ode city decry that most of their homes had 

been submerged, roads devastated as a result of the flood events” 

(NAN, 2015).  

 

Floods are the most common of all-natural hazards (Jha et al., 2012; Brilly and Polic, 2005), 

causing more than half of all the fatalities, and accounting for a third of total economic 

loss from natural disasters globally (Kellens et al., 2011; Jonkman, 2005). Human systems 

are vulnerable to floods due to their exposure, susceptibility and resilience. Risk is often 

defined as “the likelihood that an individual will experience the effect of danger” (Sϳöberg, 

Moen and Rundmo 2004, p7); with the concept of risk a function of hazard probability, 

exposure and vulnerability (Samuels and Gouldby 2009; IPCC, 2012). Exposure refers to 

assets, activities, livelihoods and people in an area in which hazards events may occur 

(UN-ISDR, 2004), while vulnerability refers to propensity of the exposed elements to 

suffer adverse effects when impacted by hazard events (IPCC, 2012). Flood risk is 

determined by summed probability of flood hazards, as well as the assets at risk of these 

hazards. Exposure of human settlements and critical assets to flood risk is increasing due 

to climatic change, sea level rise and extreme precipitation as well as development 

intensification, population increases and economic growth (IPCC, 2014; Lawrence et al., 

2013; Pelling and Blackburn, 2014).   

 

Since there is no instrumental river flow data, the only sources of current flood risk 

information that can be used to assess the risk in Ijebu-Ode are qualitative ones, like the 

analysis of newspapers and other publications that have previously and recently 

documented flood events. News organisations interview people to learn about the scope 

of the flood and the issues that the population is facing. For the objective of determining 
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how previous flooding affected the residents of Ijebu-Ode, significant quotes that 

captured the vulnerabilities of the occupants (people) were examined. In recent years, 

especially during the rainy seasons in Ijebu-Ode, the flood risk problem has increased and 

now occurs frequently (nearly yearly). 

 

“Residents of Ijebu-Ode and it’s environ cried out that the whole area 

has been flooded due to persistent rainfall. Each time it rained, 

situation was very critical, as water flooded the roads leaving no space 

on either part of the road (Daily Trust Newspaper, 10th August, 2008)”. 

 

“Flood ravages Ijebu-Ode an Area of Ogun State, Southwest Nigeria 

after heavy long hours of rain and led to severe flooding which caused 

traffic gridlock in the town on the major roads such as Ejinrin road, 

Talbot Road, Imowo road, Omo-Owo Road, Ondo Road by Epe garage 

motor parks and other areas for almost seven hours (Pm News October 

5th, 2011)” 

 

“Many areas in Ijebu-Ode, were recently flooded after a sudden 

downpour or first rain in the year which lasted for more than one hour 

devastating many areas like Talbot, Osinubi, Igbeba, Molipa, Ondo 

Road etc. flooding the roads and making them impassable due to the 

level of water on them and damaging properties (Tribune Newspaper 

on Monday February, 2012)”  

 

“Floods are affecting our businesses, even children, most times, cannot 

go to school when access to community is blocked by flood. It is an 

eyesore which continuously increases cost of living for us in the 

community,” as reported by the inhabitants (NAN, 2015)” 

 

“Ogun abandoned channelization turn to gully of deaths, swallow 

houses and farms. Gully sliced Owa Kurudu, Mayo-Mayo & Logun 

communities in Ijebu-Ode. Sadly, erosion ravaging the communities for 

some years has swallowed houses which left their owner distraught. 

One of the owners of house lamented that there was no gully or any 
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life-threatening situation in 1989 when they moved in, the poor 

channelization caused destruction encountered (Sunday Punch 

Newspaper September 23rd, 2018)” 

 
1.3.1 Drainage system management, maintenance & misuse 

Ijebu-Ode frequently experiences flooding, which is typically brought on by excessive rains 

and inadequate drainage systems, which frequently cause major floods. Most drainage 

canals overflow when there has been a lot of rain, which has a negative impact on people 

(Figures 1.2 and 1.8). For many years, Ijebu-Ode's drainage systems have been in a terrible 

shape, which has posed major environmental problems for the local population and 

surrounds. In many cases, deluges of rain so intense they literally submerged entire 

settlements, blocking traffic and rendering roads impassable for both pedestrians and 

drivers (Figure 1.3; 1.8). This prevented people from leaving their homes and forced those 

who were inside to stay inside. While some bodies are located and others are not, some 

people are fatally washed away by the powerful floods. Floods result in evictions, 

threatened or actual building collapse, destruction of goods and property, and business 

closures. "Year 2019 is the worst of flood we've had since I've lived in this area," said a 

respondent in one of the flood-prone areas in Ijebu-Ode. Reinforcements were created in 

the shape of iron and concrete walls, but they were unable to withstand the flood pressure. 

The Community diverted the drainages and hired employees to clear the clogged drains so 

that water could flow freely, but regrettably this was not done in other areas of the 

community and the same issue still exists. Individually, people have, however, exerted their 

best effort. 

 

During one of his inspection tours to areas of Ijebu-Ode in 2019, which included flooded 

areas in Igbeba, Paramount, Moborode, Italapo, Degun, and Imowo-Ibadan, the state's 

current governor, Dapo Abiodun, said: 

“From what we have seen here, the biggest problem we have in Ijebu-

Ode is that the drains that crisscross the town are small concrete drains 

that are covered, so they don’t allow for maintenance, they are very 

tiny. Ijebu-Ode requires a big open drain that can easily be serviced 

and maintained, so we are going to have a comprehensive plan aimed 

at resolving these problems once and for all. Residents were further 
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advised to desist from habit of dumping refuse in drainages and other 

water channels causing flooding and attendant dangers” (Local News 

15th June, 2019; The Sun Newspaper 16th June, 2019).  

 

“These roads here are roads that have accounted for a lot of flooding 

in Ijebu-Ode because of poor drainage facility. That is why we have 

focussed on starting from here and once we are able to ensure that the 

roads are properly constructed with the right drainages, then would 

have solved 60 per cent of the issue of perennial flooding in Ijebu-Ode” 

(Governor Dapo Abiodun of Ogun State, September 7, 2019). 

 

People's vulnerability is made worse by the poor condition of the drainage systems in 

Ijebu-Ode, which can be attributed to poor urban governance, poor urban planning, 

unsustainable living practises, poor attitudes among locals, and inadequate funding for 

ongoing maintenance (see Sections 5.2.2, 5.2.3, 5.2.4, 5.2.5, 5.3.2, 5.3.3, and 5.3.6). 

Although the town has recently experienced fast urbanisation, settlement expansion, and 

development, drainage systems built in the past to support a small population are still 

primarily in place and are too small or poorly designed for present needs. The most likely 

cause of the serious exacerbation of the flood problems in Ijebu-Ode appears to be the 

insufficient drainage system and ongoing misuse by people who dump waste products 

into the channels (Figures 1.4, 1.5, 1.7 and 1.8). Due to a lack of waste infrastructure, 

waste is frequently dumped in public areas or on streets (Figures 1.6 and 1.8). Urban 

flooding causes land or property to be flooded in a built environment (Figure 4.8), 

especially in more populated areas, and is a result of inadequate drainage systems in 

Nigeria's urban environments (Offiong et al., 2009). Urban flooding is also a result of 

rainfall exceeding the capacity of drainage systems (Tucci, 2001). Ismail Adenuga, the 

director of flood in the Ogun State Ministry of Environment, emphasised that a thorough 

re-engineering of Ijebu-Ode's drainage system would be necessary to lessen the problem 

of flooding in the town in particular. Publications in National Daily newspapers support 

this viewpoint: 

 

“Pm News gathered that on the part of the people, any time that it is 

about to rain, they will go and dump their waste and refuse in the 

gutters which are not much spacious and deep, and will be blocked. 
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Investigation reveals that most of the roads have big potholes all over 

because of lack of drainage channels in the town (Pm News October 

5th, 2011)  

 

According to the News Agency of Nigeria (NAN, 2015), the residents 

have attributed incessant flooding to persistent rainfall; ineffective 

drainages; poor waste collection and disposal and poor town and 

urban planning. 

 

The Odo Kala canal in Ijebu-Ode Southwest Nigeria is notorious for 

killing several people. According to the residents, many have drowned 

in it. The residents of Ijebu-Ode in their unsustainable attitude 

aggravated flood disaster annually. They have turned the canal to a 

dumpsite, on each side of the bridge is huge refuse dump where the 

gully is located. One of the residents said to the correspondents that, 

refuse dump is the reason for flooding after heavy rain (Nigeria 

Investigative Reporting Project (NIRP), 2016) Ogun State 

Commissioner for Environment, Bolaji Oyeleye and the State Governor, 

Senator Ibikunle Amosun attributed flood disasters in the State to the 

attitude of residents who dump refuse into drainages, along medians 

and canals and building on the waterways (Tribune Newspaper July 

17th, 2018) 

 

National Emergency Management Agency (NEMA) in their assessment 

discovered that the causes of flood disaster in Ogun State include 

building on the flood plains and waterways and poor waste 

management (Tribune Newspaper, July 17th, 2018) 

 

Ogun State government war against refuse. Refuse dump in the state 

has got to a worrisome stage according the Deputy Governor of the 

State (Mrs Yetunde Onanuga). The former Governor of Ogun State, 

Senator Ibikunle Amosun said the residents of the State lost their lives 

and valuables in the heavy downpour which destroy public & private 

buildings due to perennial flooding caused by the indiscriminate 

dumping of refuse inside the drains and channels which is responsible 
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for the blockages during the rains, and subsequently flooding. 

Residents turned road medians in particular new roads across State to 

refuse dumps as cases of flooding subsided. From the major cities 

Sango-Ota to Ado-Odo, Ilaro, Ewekoro, Abeokuta, Ibafo-Mowe, 

Sagamu, Ijebu-Ode the story is the same. Waste management has 

been huge challenge in the State.  The government is advised to 

develop an industrialized dumpsite somewhere around the State so 

that waste generated can be processed for the overall benefit of the 

State (Daily Trust Newspaper, Thursday, March 28th, 2019)” 

 

Estimates have shown that 30 – 50 per cent of solid wastes generated in Nigeria cities are 

uncollected and disposed of indiscriminately (Falade, 2001; Olukanmi and Akinyinka, 

2012; Olukanmi, 2013a). Presently, about 2.6 billion people are living without proper 

sanitation, of which Africa is not exempt (Olukanmi, 2013a; WHO/UNICEF. 2012). The 

need to provide proper drainage and sanitation facilities is essential to match up with the 

ever-increasing population growth (Bernajee and Morella, 2011).  

 

 

Figure 1.1: a) Flooded church; b) residential area during heavy rainfall in Ijebu-Ode. 
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Figure 1.2: a) Flooded school; b) shops flooded following heavy rainfall in Ijebu-Ode. 

 

 

Figure 1.3: a) clogged drain and flooded road; b) silted drain with growing plants and its 

impact on roads in Ijebu-Ode. 
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Figure 1.4: a) blocked small old concrete ring drain; b) completely silted-up drain that 

crisscross Ijebu-Ode 

 

 

Figure 1.5: a) poor waste collection; b) excessive rubbish in the drain in Ijebu-Ode. 
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Figure 1.6: a) wastes dumped on road dividers; b) uncollected waste in the 

neighbourhood in Ijebu-Ode.  

 

Figure 1.7:  a) & b) impact of poor drainage systems and flood on roads asphalt in Ijebu-

Ode. 
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Figure 1. 8:  a) & b) flooded streets/roads and narrow and blocked drainage in Ijebu-
Ode. 
 

Investigating the vulnerability-driven elements (such as climate history and public 

awareness) is essential for developing suitable risk reduction and adaptation strategies. 

This is covered in the following chapters. 

 

According to the study's findings (Figures 1.1 to 1.8), people living in Ijebu-Ode areas are 

very vulnerable and exposed to risk, but they also have poor levels of resilience and 

adaptability. The observation and identification of local climate change (Chapter 4) gives 

a hint of climate change and variability. Residents of Ijebu-Ode have been attempting to 

reduce stress brought on by climate variability and the risks that go along with it at the 

household and communal levels for many years (Chapter 5). 

 

1.3.2 A visual representation of Ijebu-Ode's pluvial flood risk's 

elements 

 

The following figures (1.9-1.11) depict the different challenges and approaches applied 

within this PhD, visualising the physical and social relationships that cause flooding in 

Ijebu-Ode (Figure 1.9), the risks and failures within the system (Figure 1.10), and the 

impacts on society in Ijebu-Ode (Figure 1.11); in visualising these different elements the 

challenge of flooding in Ijebu-Ode is presented.   
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Figure 1.9: Schematic diagram showing summary of classification of the flood causal 

factors in Ijebu-Ode.  
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Figure 1.10: Schematic diagram showing summary of flood mechanism in Ijebu-Ode 

and some of the associated risks.  
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Figure 1.11: Schematic diagram showing summary of long-term local vulnerability of 

climate impacts on inhabitants of Ijebu-Ode.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

Negative  effect of climate change in Ijebu - Ode   

High rainfall variability   High probability of hazard   

High current climate  
sensitivity   

High probability of occurrence of hazardous  
during rainy season   

  Poor resilience   
level   

*low institutional  
capacity   

*low societal  
adaptation   

*lack of recovery  
measures   

Ineffective coping   
mechanisms   

*poor preparedness   
*poor surface water drainage  

systems   
*dumping of waste in drains  

before & during rainfall   
*ineffective preventive &  

mitigative measures   
*unavailability of external  

assistance   

Overall high vulnerability to flood risks in  
Ijebu - Ode   

Decline in social system of Ijebu - Ode   
  

Increased exposure of human and natural  
system   

Overal l, low adaptive capacity   



 

18 
 

 

1.4 Flooding in Nigeria 

Nigeria is an independent nation in West Africa that borders the Gulf of Guinea. Nigeria, 

which has a land area of 923,768 km2, has two main rivers: the Niger, from which it 

derives its name, and the Benue, which is the Niger's forerunner. Nigeria is the third-

largest country in Sub-Saharan Africa based on physical size. The landscape of the nation 

is made up of lowlands in the south that combine into hilly formations in the south-east, 

hills and plateaus in the central belt, and plains in the far north. Nigeria is a tropical 

country with a year-round humid and wet environment. Four different climate types, 

which are often ranked from south to north, have an impact on Nigeria. The South 

primarily experiences equatorial climates, whereas the North and centre of the country 

experience tropical climates (Ekoko, 1990). With a population of about 160 million (as of 

the 2006 census), it is also the most populated country in Africa. The Republic of Chad and 

the Republic of Niger form the country's northern and western borders, respectively, 

while the Atlantic Ocean forms its western and southern borders. Nigeria is rich in natural 

resources, the most significant of which are petroleum and natural gas, which are found 

in the Niger Delta regions of the nation. All around the land, you can find coal, iron ore, 

tin, limestone, zinc, lead, gold, precious stones, and uranium. There are several ethnic 

groupings, which can be broadly divided into majority and minority ethnic groups. The 

Hausa-Fulani of the North, the Yoruba of the South-West, and the Igbo of the South-East 

make up the majority groups. According to estimates, there are more than 250 different 

ethnic groups in the nation (Osaghae, 1998). Nigeria is the only country in which English 

is the official language, as it was once a British colony. 
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Figure 1.12:  Context of Nigeria within Africa  

 
 “The Nigeria's flooding is mostly human induced exacerbated by human-

nature interactions." (Aderogba, 2012; pp 3) 

 
Flooding, although a common phenomenon all over the world is more widespread in 

developing countries like Nigeria (Andejelkovic, 2001). The 1948 flood occurrence in 

Ibadan capital of Oyo State is one of the earliest and oldest experiences recorded in 

Nigeria history of flooding (Etuonovbe, 2011); according to Adeleke (1978) more than half 

of the thirty-six states in Nigeria were impacted by flooding. States such as Kano, Niger, 

Jigawa, Kaduna, Adamawa, Benue, Kogi and many others in the southern parts of Nigeria 

have been severely devastated by floods, for example, thousands of people were 

displaced in Kano and Jigawa States in August 2001 because of flooding caused by the 

overflowing of rivers Challawa and Tiga, reportedly killing twenty people in Kano and 180 

in Jigawa State. According to Onwuka et al. (2015), the total number of people affected 

by the 2001 floods was well above 143,000; four years later in August 2005, the worst 

floods in forty years occurred in the northern city of Jalingo, the Capital of Taraba state, 

after a heavy down pour of rain that lasted for eight hours, killed over 100 people, with 
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thousands of others displaced.  The torrential rainfall that lasted for 24 hours in Zamfara 

state Nigeria in September 2006 caused the collapse/failure of a dam washing away 

hundreds of houses and destroying property worth millions of dollars. In August 2007, the 

unusually heavy rainfall which seriously impacted nine states (i.e., Lagos, Ogun, Plateau, 

Nassarawa, Bauchi, Sokoto, Yobe, Borno and Kebbi) led to more than 46 deaths and 

displacement of over 2,500 families. The floods were caused by poor drainage systems, 

ill-timed discharge of water from dams and indiscriminate infrastructural development 

along riverbanks (Action aid, 2006). Similarly, in 2010, dam failures in conjunction with 

the opening of flood gates and torrential rains contributed to flooding in northern states 

in Nigeria. Over 2 million people and 5,000 communities were affected and about 50,000 

families were left homeless. In 2011, at least 102 deaths were recorded, and 2,000 

families were displaced in and around the south-western city of Ibadan as a result of 

floods from heavy rainfall that collapsed bridges and caused a dam to overflow (Action 

Aid, 2006). In June 2011, the ancient city of Kano experienced extensive rainfall which led 

to flooding in some parts of city causing 24 deaths, collapse of houses and displacement 

of 700 people (Akinbobola et al., 2015; Essien et al., 2018). 

 

The worst but most recent of flood events caused devastation across the geopolitical 

zones in the country was the July 2012 event. The flood (termed the worst in 40 years), 

occurred in at least 33 of the 36 Nigerian states, as a result of heavy rainfall which caused 

extensive damage, loss of lives and properties (UNCHA, 2012; NEMA, 2012). According to 

the EM-DAT: International Disaster Database in 2012 alone, about 7,000,867 lives were 

affected by widespread flooding, with 363 fatalities and ~ $500,000 worth of economic 

damages recorded (Guha-Sapir et al., 2013). The 2012 floods in Nigeria began in early July 

and according to Nigeria Emergency Management Agency (NEMA, 2012) the flood killed 

363 people and displaced over 2.1 million others as of November 5, 2012. The agency also 

stated that estimated damages and losses caused by the floods were put at N2.6 trillion. 

NEMA noted that there had been intense rainfall as well as rises in water level across the 

country. The seriousness of the flooding, was attributed to a combination of two events: 

heavy localised rainfall and the release of excess water from Lagdo Dam in the 

neighbouring Republic of Cameroon. NEMA (2016) warned that flood alerts from Republic 

of Niger to the north may result in a rise in water level, with Nigeria suffering severe floods 

comparable to those experienced in many states in 2012. The Director General of NEMA, 

Mr Sidi, stated, the “Niger Basin Authority notified Nigeria that rainy season, which 



 

21 
 

started in the Middle Niger, Burkina Faso and Niger Republic in June, 2016, has led to 

gradual rise of level of River Niger in Niamey, Niger Republic, and high level of water is 

already spreading to the Benin Republic, and invariably to Nigeria”. NEMA further 

indicated that “If the heavy rainfall continues in intensity and duration within those 

regions of the river Niger, imminent flood situation similar to that of the year 2012 may 

occur”. NEMA identified states along the river Niger and those along its major tributaries 

as being most vulnerable.  The 2012 floods killed 363 people, displaced 2.1 million people 

and affected seven million people in 30 of 36 states in Nigeria, according to the National 

Emergency Management Agency, NEMA (2018). 

 

The rains and floods across Nigeria in 2018 according to the Vanguard Newspaper (August 

11, 2018) claimed no fewer than 141 lives, and at least 19,369 persons were displaced on 

account of their 5,732 houses and sources of livelihood among others destroyed. 

Following the floods of 2018, the high incidence of floods in Nigeria over the last decade, 

attract significant media attention (OCHA, 2013; OCHA, 2015; Vanguard Newspaper, Aug 

11, 2018) 

 

The overall report indicated that distortions had occurred in the pattern of 

rainfall leading to variation in the amount of rain expected in the country. The 

Nimet’s 2018 SRP warned so much water would be made available on the 

surface once it rains between last week of July and end of August and ground 

cannot comfortably contain and absorb the water making it to runoff and 

resulting in so much water on surface, however, the warnings were only 

partially heeded (Vanguard Newspaper, August 11, 2018) 

 

Douglas et al. (2008) opined that flood risks in Nigeria are caused by lack of adequate 

drainage coupled with poor management of the existing drainage infrastructure. Floods 

occur because of a combination of meteorological and hydrological extremes (Adeaga, 

2008) and often exacerbated by human activities (Olanrewaju & Fadairo, 2003). 

Uncollected wastes often litter the streets ending up in drains thereby blocking and 

obstructing the free flow of water, contributing to flooding (Zurbrug, 2002). The practice 

of dumping wastes in drainage and river channels is common in urban areas (Onibokun 

and Kumuyi 1999; Olaseha and Sridhar 2004), where there are no provisions for waste 

bins by the government and people are unable to organize private refuse collectors, either 

because of lack of communal cohesion or because such services are not affordable. 
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According to Odjugo and Uriri (2011), one of the main causes of flooding is obstruction of 

drainage system. Odemerho (2004) and Nwafor (2006) identified a main cause of flooding 

as inadequate drainage to cope with urbanization. Several studies have attributed 

flooding in different regions of Africa to poor drainage systems (Odermerho, 1988; 

Aderogba, 2012; Chag et al., 2013; Nwigwe and Emberga, 2014; Aderogba et al., 2016); 

poor waste management (UN/ECE, 2003; World Bank, 2010; Bolanle et al., 2012; Lamond 

et al., 2012); poor land use (Aluko, 2000; Ali, 2005; Douglas et al., 2008; Potchin, 2009; 

Adeloye and Rustum, 2011; UNISDR, 2012); with many studies also attributing flooding to 

rapid growth/urbanization (Orulobuye 1995; Mujumba 2001; UN 2007; Raaijmakers et al., 

2008; Peduzi et al., 2009; Alayande and Agunwamba 2010; Dutta et al., 2013). Developing 

nations such as Nigeria are at great risk of flooding due to urbanization (Ijeoma, 2012), as 

buildings are constructed adjacent to flood channels, thereby restricting free flow of 

water. According to Babatunde et al. (2012) several anthropogenic factors are responsible 

for floods in Ibadan City in Oyo State (26th August 2011), Southwest Nigeria, these include 

heavy rainfall; dumping refuse in drainage channels; expansion of impervious surfaces; 

inadequate housing development monitoring; building close to river banks; changing river 

courses during development; riverbed sedimentation; river channels covered with the 

weeds; dam breaking; deforestation; and the lack of early warning information. 

Historically, rainfall induced floods in the Ibadan, Southwest Nigeria, occurred in 1951; 

1955; 1960; 1963;1969; 1973; 1978; 1980; 1982;1984; 1986; 1987; 1997; and 2011 (NEST 

1991; NWRS, 2011; Akintola and Ikwuyatum 2012).  

 

Flooding is fast becoming a serious environmental problem in urban areas across Nigeria, 

resulting in huge loss of lives, property and arable land (Onwuka et al., 2015). Floods have 

rendered many people homeless and disrupted socio-economic activities, impacted 

infrastructure e.g., roads (Akukwe and Ogbodo, 2015; Etuonovbe, 2011) and forced 

millions of people from their homes, destroy businesses, polluted water resources, and 

increase the risk of diseases (Baiye, 1988; Edard-Adebiyi, 1997), with consequences on 

social well-being (Strahler and Strahler, 1978; Ward and Smith, 1998). In Nigeria, aside 

from droughts, floods cause almost 90 percent of damages resulting from natural hazards 

(Adeleke, 1978). The impacts of floods are not equal across society with the greatest 

impacts on vulnerable groups (women and school children) in Nigeria (Durojaiye, 1999; 

Folorunsho & Awosika, 2001). In Nigeria, malaria remains a major public health problem 

(Klinlerberg et al., 1999), as Tapsel and Tunstall (2008) assert without careful 

management, surface water can accumulate resulting in health consequences for affected 
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community. As previously noted, many urban areas have experienced physical 

environmental deterioration in form of blocked and broken drains, which facilitate 

breeding habitats for mosquitoes. The anopheles mosquito species seems to be adapting 

to urban ecosystems (Chnery, 1990), as people move into cities and industrialization 

proceeds, urban malaria is on the increase in Nigeria. The World Malaria Report (2017) 

stated that Nigeria contributed 27% of the 216 million malaria cases and 23% of 445,000 

malaria deaths globally in 2016 (Punch Newspaper, Thursday, April 26th, 2018).  

 

Despite the availability of advanced technological capabilities for dealing with the floods, 

including preventive options, such as structural and non-structural measures, flood 

damage in Nigeria continues and appears to be worsening (Ologunorisa, 2004; Folorunsho 

and Awosika 2009). Onwuka et al., (2015) states that the reason for this annual trend is 

an increasing population shift from rural to urban areas, increasing the population of 

those living in flood vulnerable areas such as flood plains and riverbeds. In research 

conducted by Nwoko (2013) in Abia State, Nigeria they show that increasing population 

caused an unprecedented change in land use, that resulted in the exceedance of the local 

carrying capacity, characterized by the improper waste disposal, blocked drainage 

systems, poor planning, uncontrolled development, paved or tarred surfaces thereby 

impeding infiltration of rainwater and promoting flooding. United Nation and Economic 

Commission for Europe (UN/ECE, 2003) stated that although floods are natural 

phenomenon, human activities and human interventions into the process of nature, such 

as alteration in drainage pattern from urbanization, agricultural practices, deforestation 

have contributed to flooding. Kyessi and Mwakalunga (2009) state that rapid urbanization 

has increased pressure on the social services, most of which have not been sustainably 

provided to match socio-economic and demographic growth. 

   

1.4.1 Projection of future climate change & uncertainty over Nigeria 

"Floods have become a perennial challenge with increasing intensity each 

year, leaving colossal losses and trauma (The BBC, 27/09/2018)”.  

 
Thakur et al. (2011) identified climate change, rainfall intensity, duration, and frequency, 

topography, degree of land cover, and nature of soils as some of the physical factors that 

predisposed locations to floods, with climate change potentially altering storm 

occurrence and intensity leading to local changes, particularly in urban areas (due to 
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alterations of urban land surface and water pathways, compounded by such activities as 

construction, paving, soil compaction, and removal of vegetation). Climate change is one 

of most important issues of twenty-first century: increasing extremes of temperature, 

precipitation and evaporation have been identified in the recent decades (McMichael et 

al., 2013). The UN referred to climate change as long-term shifts in temperatures and 

weather patterns, which is attributable directly or indirectly to human activity that alters 

composition of the global atmosphere, which is in addition to natural climate variability 

observed over a comparable time-period (Odjugo, 2009). 

 

Studies (IPCC, 2007; Meehi et al., 2007; UNFCCC, 2007; IPCC, 1998; IPCC, 2012; Ranger 

and Fisher, 2012) have shown that progressively over time, climate change is likely to 

increase flood risk significantly and exposure of human systems to increased climate 

variability (Seneviratne et al., 2012). Since the 1980s each decade has been warmer than 

previous one, this trend is expected to continue because of record levels of heat-trapping 

greenhouse gases in the atmosphere (WMO, 2020). World Meteorological Organization’s 

consolidated analysis of leading international datasets reveals that average temperatures 

for five-year (2015-2019) and ten-year (2010-2019) periods were the highest on record, 

with the year 2019 the second warmest year on record after 2016 (WMO, 2020). 

 

Past Nigerian climate impact assessments have been plagued by inadequate treatment of 

uncertainty. To avoid this shortcoming and better assess the range of future climate 

variability, extremes, and impacts, a high-resolution regional climate model (RCM) was 

used to simulate and project climate changes from 1971 through to 2065 under an A1B 

emission scenario, which represents a median between most extreme (optimistic and 

pessimistic) storylines developed in the Intergovernmental Panel on Climate Change 

(IPCC) (Raffaelo et al., 2013). Rainfall in Nigeria is driven by seasonal migration of the 

intertropical convergence zone, where hot and dry easterly winds from the Sahara meet 

humid air from the Atlantic (Raffaelo et al., 2013: Chapter 4; pp 49-54). The climate is 

semi-arid in the north and humid in the south; wet and dry seasons are distinct. The rainy 

season varies between three and seven months from the northeast of Nigeria to the 

south. Mean annual rainfall nationwide is estimated at 1,150 mm, about 1,000 mm in the 

centre of the country, 500 mm in the northeast, and up to 3,500 mm along the coasts 

(Raffaeolo et al., 2013). Ayoade (1970, 1973) reported that southern zones of Nigeria 

showed no trend in precipitation in the middle of the 20th century, but two decades later 
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a nationwide study highlighted a reduction in the precipitation during the second half of 

century (BNRCC, 2011), with a decrease in tropical area; attributing change to removal of 

forests resulting from loss of evapotranspiration (Aina and Adejuwon, 1995). NIMET 

(Nigerian Meteorological Agency) data from 1941 to 2000 suggest that the rainfall trends 

are more spatially heterogeneous than temperature trends (BNRCC, 2011). Whilst the 

annual rainfall increases were projected in some parts of country and decreases in others, 

all areas show rainfall increasing during at least part of the year. A general increase in 

rainfall and temperature extremes but with more uncertainty where rainfall was 

concerned were predicted (BNRCC, 2011).   

 

The air surface temperature average over Nigeria (Figure 1.13a) shows an increasing 

trend. At the beginning of the 21st century climate ranged from 27.2°C (observations) to 

27.6°C (regional climate models); it is expected that by the 2060s this may increase to 

28.8°C–30.0°C. Considering uncertainties within climate change models, as illustrated by 

the perturbed results (Figure 1.13a) average temperatures will be 1–2 degrees higher in 

2050 than they are at present. Figure 1.13b. shows precipitation time series averaged for 

all of Nigeria for 1976–2065. No significant trends can be detected in most of the 2001–

65 precipitation time series obtained through GCM-based perturbations; only the data 

perturbed through GFDL model shows a significant negative trend. The perturbed 

precipitation average over Nigeria at the beginning of the 21st century ranges from 3 to 

3.5 mm/d with a spread of 0.5 mm/d, which becomes 1.4 mm/d at the end of the century. 

By 2020 53% of Nigeria’s area is expected to be wetter, 10 percent will have less rain, 35 

percent will be stable, and for the remaining 2 percent precipitation projections are highly 

uncertain (Figure 1.14). In 2050, 41 percent of the country is expected to be wetter, 14 

percent drier, and 20 percent stable, but the area subject to uncertainty increases from 2 

to 25 percent (Figure 1.14). Evident clusters of drying areas in the short and medium term 

are concentrated in the southeast plateau and along southwest littoral, with stable areas 

in the centre and along central and eastern coastal zones. Wetting areas are in north, and 

uncertainty is evident mainly in the arid/semi-arid regions in medium term.  
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Figure 1.12: a) Average air surface temperature projections and b) Annual precipitation 
over Nigeria 1976-2065 (Raffaello et al., 2013). The lines represent trended observation 
(solid orange line) and climate model simulations from 2006. Observation (solid orange); 
Regional Climate Model (solid blue); Geophysical Fluid Dynamics Laboratory (solid green); 
Centre National de Recherches Météorologiques (dash orange); Commonwealth Scientific 
and Industrial Research Organization (dash blue); Max Planck Institute (dash green); 
Institute of Atmospheric Physics (IAP); Center for Climate System Research (MIROC); 
Meteorological Research Institute (MRI); National Center for Atmospheric Research 
(NCAR); United Kingdom Meteorological Office (UKMO); Euro-Mediterranean Center on 
Climate Change (CMCC-MED). 
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Figure 1.13: Air surface temperature increases in 2056-65 compared to 2001-10 (Raffaello 

et al., 2013). A): winter season (December, January, February); b) summer season (June, 

July, August). 

 

 

.  

Figure 1.14: Projected changes in average water flows by sub-basin, 2050 

compared to 2020 (Raffaello et al., 2013). 

 

1.5 Flood disaster management 

In developing countries like Nigeria, flood disaster management is mainly reactive, 

concerned only with emergency responses and flood recovery. Flood disaster 

management in Nigeria is mainly conducted by government; participation from non-
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governmental and private sectors is limited. Increased flood events coupled with the lack 

of coping capacity and high levels of vulnerability of people have continued to put many 

lives and properties at risk (Komolafe et al., 2015). Lack of coordinated spatial planning, 

poor land use management and absence of good corporate governance characterizes 

urban development in Nigeria (Adedeji et al., 2012; Abaje et al., 2015; Dalil et al., 2015). 

The absence of an urban development planning process has over the years resulted in 

distortion of ecological systems and, in the words of Odufuwa et al. (2012) abuse of flood 

plains, especially in the low-lying cities.  

 

In tackling flood risk in Nigeria, the focus has been on structural measures coupled with 

an over dependence on imported expertise and technologies (Oladokun & Proverbs, 

2016). Unfortunately, these structures are usually handled by foreign contractors and 

experts in engineering with limited understanding of local situations, and there is limited 

knowledge transfer from indigenous experts or communities (Ugochukwu & Onyekwena, 

2014). Such structures, which are usually copies of solutions adopted in some distant 

countries and different socio-ecological settings, without sufficient adaption for local 

conditions create other socio-technical problems. Such projects lack the right mix of ‘soft’ 

elements like advocacy, education, stakeholders’ participation, and consultation that can 

engender a sense of project co-production and ownership. For instance, several flood 

canals and drainage systems have turned into refuse dumps only a few years after 

commissioning (Nkwononwo et al., 2015; Agbola et al., 2012; Komolafe et al., 2011; 

Adewole et al., 2014). Corruption, mismanagement and incompetence of facilities, 

coupled with substandard construction led to their failure before their expected life span 

(Lanrewaju, 2012). Stakeholders in Nigeria are slowly recognizing the need to explore non-

structural flood risk management (FRM) measures (Ajayi et al., 2012). 

 

Poverty is a major challenge to development in Nigeria (Lame & Yusoff, 2015; Ike & 

Uzokwe, 2015) that has consequences for flood resilience. The number and population of 

informal residential areas in major Nigerian cities have continued to rise. The fragile and 

inadequate sewage systems have become overburdened and failed, with refuse and solid 

waste management facilities become overstretched to the extent that drainage networks 

become blocked and flooding becomes inevitable (Oladokun & Proverbs, 2016). Hence, 

there is a vicious cycle of flooding, poverty and deprivation (Adelekan, 2010; Douglas et 

al., 2008). While there have been various interventions in the past, there is a lack of 

integrated and sustainable FRM systems and practices in Nigeria (Adedeji et al., 2012). 
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Sustainable FRM systems reflect the ecological make up, infrastructural development, 

institutional behaviour and other techno-socioeconomic characteristics of its 

environment (Storbjӧrk, 2010; Tran et al., 2009).  

 

1.5.1 Flood risk perception and communication 

Public perception of flood risk and flood risk communication is now seen as one of the 

main components in flood risk management. This study will explore existing flood risk 

perception and their effectiveness in improving inhabitant resilient behaviour and 

introduce new ways in which information could be presented to increase action to limit 

flood impacts. Risk perception refers to the subjective judgement of individuals and 

groups at risk, in the context of limited and uncertain information, with perception being 

influenced by a range of cognitive, socio-cultural, and experiential factors (Slovic 2000). 

Based upon the psychometric paradigm (Slovic 1987), people tend to make quantitative 

judgements about current and desired level of riskiness, and the desired level of 

regulation for each type of the hazard (Raaijmakers et al.,2008). For natural hazards dread 

is often characterised as worry. Knowledge of risk among those who are exposed is 

defined as awareness and control over risk as preparedness (Slovic et al. 1984). Risk 

perception is a function of the relationship between awareness, worry and preparedness. 

Flood risk awareness increases when (1) a society is confronted with a hazard; and (2) 

information and education about hazard is more widely available, and this information 

has implications for appropriate actions (King 2000). Preparedness (i.e., pre-flood) is both 

the capability of coping with a flood throughout the inundation period, and post-flood 

recovery capability and strategies (van der Veen and Logtmeijer 2005; Flood 

site 2006). However, a society or community tends to forget about the risks associated 

with infrequent events, as a result awareness may decline (Arthurton 1998). Provision of 

information to, or education of the public usually increases awareness. For example, in 

the European Union, improvement of environmental observation increased the 

availability of flood risk data for flood experts as well as policy makers (Mitchell 2003). 

 

Flood risk communication encompasses two phases: first, identifying areas at risk of 

flooding, and second, informing those at risk when flooding is likely (Rollanson et al., 

2018). Both phases are crucial to helping those at risk prepare for, anticipate and to act, 

with the aim of lessening the consequences. This is a vital element of developing 
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community resilience; flood impacts can be significant, extending beyond those whose 

homes directly flooded, and for prolonged periods following a flooding event (Rollanson 

et al., 2018). Communication of flood risk information is a key element of FRM which aims 

to ‘strengthen people’s risk awareness and to motivate the population at risk to take 

preventive actions and to be prepared’ (Hagemeier-Klose and Wagner 2009, p. 564). The 

communication of flood risk is a valuable way to link expertise and management 

undertaken by practitioners with local-level resilience in an at-risk community (de Moel 

et al. 2009; Butler and Pidgeon 2011). 

 

Since floods are one of the most predictable hydro-meteorological risks, communication 

is an efficient means to reduce risk, especially by reducing people's exposure (Emanuele 

et al., 2020). The assumption that the public has a right to know about hazards and risks 

(Wogalter et al., 1999) and the availability of information allows informed choices to be 

made regarding risk, thus facilitating decision making and risk sharing (Reynolds and 

Seeger, 2005). The provision of seasonal rainfall predictions by the Nigerian 

Meteorological Agency (NIMET) in last few years is a new development that has potential 

to assist in flood forecasting and early warning (Daily Sun, 2011a). The communication of 

the predictions to the public is however an issue to be considered.  

 

1.6 Behavioural and Education Theory 

Behavioural change theories will provide necessary insight and guides in formulating and 

developing effective teaching methods (i.e., pedagogy), suitable for achieving effective 

learning outcomes (i.e., improve learners way to think and talk about what they have 

learned). Education is a method for developing and training learners mental and moral 

faculties (i.e., training their awareness) in achieving the ability of changing their actions 

(i.e., behavioural change). Mosser (2007) observed the need for effective communication, 

public outreach and education to increase support for policy, collective action and 

behavioural change, a pressing context for anthropogenic climate change. 

 

Behavioural change theory or models focus on environmental, personal, and behavioural 

characteristics as major factors in behavioural determination. For example, social learning 

theory considers how both the environmental and cognitive factors interact to influence 

human learning and behaviour. It is a theory of learning process, acquiring new 

understanding, knowledge, behaviour, skills, values, attitudes and preferences and social 



 

31 
 

behaviour, characterised by the interaction and exchange among members which 

proposes that the new behaviours can be acquired by observing and imitating others 

(Albert Bandura, 1971). It states that leaning is a cognitive process, the mental action or 

process of acquiring knowledge and understanding through thoughts, experience, and the 

senses, encompassing many aspects of intellectual function and process such as: 

attention. The formation of knowledge, therefore takes place in social context, as the 

immediate physical and social setting in which people live, or in which something happens 

or develops, can shape their behaviour. This is particularly important within communities 

where literacy rates can be low and understanding of complex ideas needs to be 

communicated effectively, as such flood risk and climate change. Whilst behavioural 

theories rely on the association between stimuli and/or association between behaviours 

and their consequences, social cognitive theories emphasize the role of observational 

learning. 

 

Hence, “educational theory” (i.e., pedagogical, instructional and learning theory) refers to 

theories that will help to explain the application, interpretation and purpose of learning 

and education. These theoretical constructs explore how we best learn, so that those who 

teach can apply corresponding research findings to applied practice. Learning is a complex 

process by which we are able to convert the information and experience into knowledge, 

skills, behaviours, and attitudes (Claire and Muaed, 2014).  Illeris (2002) broadly defines 

learning as “any process that in living organisms leads to permanent capacity change and 

which is not solely due to biological maturation or aging."  To clarify and describe what is 

occurring, we turn to learning theories.  A learning theory is used to explain how adults 

and children learn, allowing us to fully understand the complex processes involved in 

learning (Claire and Muaed, 2014). There are various learning theories which help to 

explain how we learn. 

 

• Cognitivism and Behaviourism  

Cognitivism is reflected in the work of theorists such as Dewey (1938), Piaget (1964), 

Vygotsky (1978), and Gagné (1970); there are, however, no clear lines separating 

the different theories of learning and they often blur into one another. Gagné (1968) 

has also been associated with behaviourism, which identifies the behaviours that 

can be observed.  Differences with behaviourism is that the entire thought processes 

that occur in the mind of the learner are not fully considered. The primary concern 

is that of stimuli and responses to those stimuli, as can be seen in the works of Pavlov 
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(1927), Watson (1928), Thorndike (1913), Skinner (1938), and Gagné (1970). There 

are three types of behaviourism: methodological, psychological and analytical. 

 

• Methodological, Psychological and Analytical Behaviourism 

Methodological behaviourism is concerned with the behaviour of a person rather 

than their mental state. Watson (1928) wrote extensively on this type of 

behaviourism. Psychological behaviourism attempts to explain behaviour in terms 

of external physical stimuli, responses, learning histories, and in certain cases, 

reinforcements. Both Pavlov (1927) and Skinner (1938) were early supporters of this 

theory of learning. Analytical or logical behaviourism claims that the very idea of a 

mental state or condition is idea of a behavioural disposition or family of behavioural 

tendencies, manifested in how a person behaves in one situation rather than 

another. Analytical behaviourism may be found in the work of Ryle (1949). 

 

The communication of flood risk information is a key element of FRM which aims to 

‘strengthen people’s risk awareness and to motivate the population at risk to take 

preventive actions and to be prepared’ (Hagemeier-Klose and Wagner 2009, p. 564) as 

such understanding both behavioural and educational theory are important. According to 

Van Alphen et al., (2009), over the last decade flood risk management (FRM) has evolved 

to develop and enhance the community resilience to flooding, rather than simply focus 

on controlling flood waters using engineering solutions.  For example, the UK Environment 

Agency’s prime purpose for flood risk communications is to encourage participation in 

local FRM and develop community resilience (Environment Agency 2011). 

Communication of flood risk is a valuable way to link expertise and management 

undertaken by practitioners with development of local-level resilience in an at-risk 

community (de Moel et al. 2009; Butler and Pidgeon 2011). Flood risk communication 

encompasses two phases: first, identifying areas at risk of flooding; second, letting those 

at risk know when flooding is likely to occur (Rollason et al., 2018), both phases are crucial 

to helping those at risk prepare for, anticipate and act to lessen the consequences of flood 

events. This study will explore existing flood risk communication and their effectiveness 

in promoting resilient behaviour, and introduces new ways in which information can be 

presented to increase action and awareness to limit flood impacts. 

 

Focus on flood risk communication is intended as a contribution to fostering the inhabitant’s 

perception of risk that could contribute to raising of sufficient awareness, preparedness, 
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response and resilience to flood risk and vulnerabilities. Communication can be described 

as a verbal or non-verbal, written or visual interaction between two or more individuals, 

with the purpose of exchanging information. It is of utmost importance not only to 

communicate but also effectively communicate. “Human communication has been 

conceptualised, theorised and studied mainly as a process of communication and 

interaction among and between two or more human beings—that is person to person 

with language and technology as medium" (Mowlana, 2018). The term communication 

theory refers to body of theories that constitute our understanding of communication 

process (Littlejohn, 1983). Communication theories refer to three things- a sender, a 

message and a receiver. When the receiver gets the information, he or she decodes the 

message and gives the sender certain feedback.  

 

The communication of risk-related information has become an important element in risk 

governance that concerns various stakeholders (Renn, 2008). In the case of flooding, risk 

communication plays a pivotal role in a wider paradigm shift from engineering-based 

flood defence to more integrated risk-based management, and there has been an 

explosion of research assessing its effects on risk perceptions, behavioural responses, and 

institutional management (Demeritt and Nobert, 2014). Effective risk communication is 

needed to evoke underlying beliefs, touch people’s attitudes, and address their self-

responsibility (Slovic et al.,2004; Keller et al., 2006; Zaalberg et al., 2009; Terpstra,2011; 

Visschers et al., 2012). The population needs to be aware of risks and provided with 

knowledge about how to prepare (Maid & Buchecker, 2015). 

 

Risk communication is explored in my study through the physical science knowledge and 

public knowledge. Explores the historical climate (i.e., rainfall and temperature) covering 

30-year study periods by using the non-instrumental and instrumental records; explores 

social understanding of flood risk in Ijebu-Ode by conducting subjective assessment of risk 

using both the quantitative and qualitative data collection methods – the risk perception 

at household, community and government level, flood risk measurement, and flood risk 

management activities are engaged; explore  measures of reducing causes /consequences 

of vulnerability with view of increasing resilience and reducing vulnerability of populations 

to climate change impacts. Specifically, it proposes the inclusion of ‘’flood risk education 

an integral part of environment education’’ in the teacher education program as a new 

educational policy to communicate, stimulate and foster student’s active participation, as 
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well as assessing and enhancing their existing knowledge, skills and resources, to increase 

resilience to local communities and reduce vulnerability. 

 

1.7 Meteorology 

In the context of this research, meteorology is concerned with long-term trends 

in climate and weather, and their potential impact on human populations. Climate change 

is one of most debated issues in recent decades, especially considering its real and 

anticipated effects on humans and other components of the environment (Dessler and 

Parson, 2019; Walter et al., 2019, Schipper et al., 2020). At different temporal scales and 

in different part of the globe, increasing flood risk is being recognized as one of the most 

important sectoral threats from climate change, with impacts documented on flood 

duration, intensity, frequency, seasonality, variability, trend and fluctuation in flood rich 

(poor) periods (Blöschl et al., 2020, 2017; Seneviratne et al., 2012, p 111; UN, 2020). 

Extreme climate events, variability and outright change in climate have been identified as 

impacts of climate change significantly impacting human livelihoods and survival (Popoola 

et al., 2020). Whereas climate change can be associated with the long-term plans, 

extreme climate events, which are often localised, unexpected, unusual, unseasonal, 

severe and extreme historical occurrences typically require immediate and prompt 

actions (Eludoyin et al., 2017; Abatan et al., 2018; Ranjan et al., 2019). 

 

1.8 Climate change adaptation 

The concept of climate change adaptation has its roots in policy discourses emanating 

from the Intergovernmental Panel on Climate Change (IPCC, 2001), and their recognition 

of climate change as a sustained and worsening problem threatening human 

development (see also The World Bank, 2010). Vulnerability is the “propensity or 

predisposition (of a system) to be adversely affected” and, until AR4, was viewed as 

comprising of three elements: exposure, sensitivity, and adaptive capacity (IPCC, 2007a). 

IPCC concurrently suggests that ‘Adaptation can reduce vulnerability’ (IPCC, 2007: 14). 

However, in IPCC (2012), vulnerability focuses only on sensitivity and capacity, with 

exposure more appropriately incorporated into the concept of risk (IPCC, 2012, Section 

2.2). The implication is that ‘harm’ or ‘vulnerability’ is caused by climate change itself, thus 

positing adaptation to climate change as a means of reducing such harm or vulnerability. 

Human and natural systems have a capacity to cope with adverse circumstances but, with 
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continuing climate change, adaptation will be needed to maintain or increase this capacity 

(IPCC, 2012).  

 

1.9 Flood risk management 

Flood risk management is an important component of flood disaster management, it aims 

to reduce the human and socio-economic losses caused by flooding while considering the 

benefits from floods. Flood risk management is defined by Sayers et al. (2013) as the 

‘process of data and information gathering, risk analysis and evaluation, appraisal of 

options, and making, implementing, and reviewing decisions to reduce, control, accept or 

redistribute flood risks. Flood risk management can effectively reduce flood damage; 

however, flood risks cannot be entirely avoided; thus, they must be managed. 

Consequently, flood management does not strive to eliminate flood hazard but to reduce, 

manage and mitigate them. It also involves the process of continuous and holistic societal 

analysis, adjustment and adaptation of policies, and actions taken to reduce flood risk as 

well as modifying the vulnerability and resilience of the systems threatened (Gouldby and 

Samuels, 2005; Sayers et al., 2013). Flood risk management has assumed the dominant 

paradigm in public policy and the engineering practice dealing with floods (Hall et al., 

2003) as evident in many developed societies (see Klijn et al., 2008). The modern approach 

to management of flood risk embraces a full spectrum of management processes, from 

technical analysis to the institutional arrangements (Merz et al., 2010) and the 

involvement of all actors and stakeholders within system of concern. Basic steps of the 

risk management (Figure 1.15) are: risk assessment before and after implementing flood 

mitigation measures, to reduce flood risk, it is mandatory to evaluate the performance of 

implemented measures and to reassess residual risks (WMO/GWP, 2008).  

 

 
 

 

 

 

Figure 1.15: Steps of risk management (WMO/GWP, 2008) 
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According to Tingsanchali (2012), an integrated flood disaster management strategic 

framework is a cyclical process including four elements: preparedness, readiness, 

emergency response and recovery and rehabilitation. Batica (2015) states that flood risk 

management plans focus on five pillars: preparedness, prevention, protection, emergency 

response and recovery measures, which can be categorized under the activities before, 

during and after the flood event. Preparedness measures attempt to prevent potential 

risks turning into disasters, both at societal level as well as at the individual level.  This 

involves mitigation of flood risks to an acceptable and affordable level and develop 

activities to cope with the residual risk. Flood fighting by people help to reduce flood 

damage during the flood impact (UNESCO, 1995). The response measures are 

implemented during or immediately after a flood; however, they need advance planning 

to prepare for effective responses. 

 

The repetition of risk assessments after implementation of structural and non-structural 

flood control measures (ESCAP/UNDP, 1991) allows judgment of the effectiveness of each 

of specific measure and identification of those components of risk which require further 

mitigation.  Structural measures may be implemented to mitigate urban floods due to 

overbank flow, by detaining or diverting run-off, examples include polders and basins, 

bypass channels, widening of stream and channels, levees and embankments.  

 

Effective urban planning is increasingly recognized as the central means to prevent urban 

flood disasters, because it can lead to more effective and economically more efficient 

solutions than traditional means of developing exposed areas and then protecting them 

by dykes (Moll, 2005).  By combining flood models with scenarios of urbanization in 

scenario modelling, the delineation of zones which define the probability of flooding and 

the respective type of land use to minimize flood damages can be effective (Tingsanchali, 

2012).  However, such approaches only work well in formal settlements, if spaces are not 

made for water to use the floodplain these areas can quickly become informal 

settlements, particularly where space is at a premium. Informal settlements are common 

in Nigeria (Section 2.2). Another approach is the reduction of physical vulnerability by 

developing workable evacuation plans in close cooperation with the affected community. 

Provision of evacuation shelters, supply of fresh water, food, medicine should be 

considered in the evacuation plan (Tingsanchali, 2012). The development of building 
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codes plays an important role in decreasing physical vulnerability of houses and 

infrastructure, providing regulations with reference to type of construction material, 

structural features of the construction and in some cases also the occupancy and use of 

the houses (Tingsanchali, 2012), however they again relay on a ‘formal’ settlement 

pattern.  Flood warning systems need to communicate with communities at risk, success 

of such a system is closely related to people’s knowledge of flood risk and their familiarity 

with emergency response to incoming floods, however within informal settlements there 

may be several socio-economic and cultural reasons why such approaches may not work, 

with no studies of such systems within informal tropical-African settlements. 

 

The primary objective of flood risk management is to employ structural and non-structural 

methods to achieve acceptable residual risk for sustainable development (Klijn et al., 

2008). Structural measures designed to control floodwater by physical construction or by 

environmental management and non-structural measures focused on planning and 

management of the urban environment (Jha, Bloch, & Lamond, 2011). Lee et al. (2016) 

states that structural measures are effective to manage urban flooding, however they are 

time consuming and expensive. Non-structural measures do not require construction of 

engineered infrastructure, but rather the need for a good understanding of the flood risk 

and adequate forecasting systems. Implementing non-structural measures will maximize 

the flood mitigation efficiency (Lee et al., 2016). Resilience approaches play a leading role 

in assessing the sustainability of urban environment to minimize flood risk (Batica, 2015). 

The resilience approach of urban flood management is efficient and cost effective 

engaging both structural and non-structural measures. According to Batica (2015), it helps 

to establish flood resilient communities that have effective means to increase adaptation 

capacity of flooding. Flood resilience measures related to activities that improve the 

capacity building of human resources, better land use management, increased flood 

preparedness and emergency measures that are taken during and after flood events 

(Manaye et al., 2020). The final strategy should be developed through participatory 

processes, according to Batica (2015) integrated flood risk management is a holistic 

approach to address flooding problems by participating all stakeholders. 
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1.10 Environmental precarity 
 

This research recognizes environmental precarity as a fundamental problem, an emerging 

abandonment that pushes the vulnerable population (people) away from a liveable life, 

which are dependent on chance circumstances, unknown conditions, or uncertain 

developments. Within the context of tropical Africa, when dealing with (in)formal 

settlements, precarity of the population at risk requires consideration. Precarity describes 

the way life is exploited, how the lives of the marginalised and vulnerable groups or 

individuals in informal settlement offers little opportunity to be prepare, or develop, 

personal resilience when the daily focus is given to survival (Gaillard et al., 2019). Olajide 

et al., (2018) states that living in precarious conditions is obviously not the ideal for any 

human being, but is socio-economic reality which the political-economy 

and governance system presented to the poor majority in much of Africa. As indicated in 

the study of Adekola and Lamond (2018); since the end of the Nigerian civil war and 

accompanying oil boom of the 1970s (Orubuloye, 1995), the country has become 

increasingly an urban society with the proportion of people living in urban areas has 

increased from 16% in 1970 to more than 20% in 1980 (Metz 1991) and is currently over 

46% (The World Bank 2016). According to The World Bank (2016), the urban population 

stands at 83 million with over 15% of the country’s population living in urban 

agglomerations of more than one million people. Nigeria’s urban population is expected 

to continue to grow relatively quickly in the coming decades (Jiang and O’Neill 2017). The 

World Bank (2022) under the Nigeria poverty assessment and economic review identifies 

that over 40% of the population in 2018 live below the national poverty line. A complex 

mix of factors contributes to precarity including, poverty, inequality, and failures in 

governance (Islam & Winkel, 2017) and corruption (Lipset and Lenz, 2000). Corruption has 

been identified as one of the main challenges of Nigeria’s ambition to achieve the 2030 

Agenda for Sustainable Development and of its aspiration to lift more than 100 million 

Nigerians out of poverty in the next 10 years (UNODC, 2019). 

 

Precarity of individuals in dealing with disaster risk and climate change is a fundamental 

problem all over the world but found to be more precarious in developing nations such as 

Nigeria (Osoba, 1996; Olorunfemi & Raheem, 2007; Olorunfemi, 2008; Adekoya, 2008; 

IPCC, 2015; Abah, 2015). Individuals’ low-income, increasing poverty, inequality, social 

marginalization, weak institutional capacity and failures in governance and corruption all 

https://www.sciencedirect.com/topics/social-sciences/governance
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exert disproportionate effects on the level of precarity in Nigeria. It is expected that 

disadvantaged groups will be disproportionately exposed and susceptible to damage 

caused by climate hazards, with a decreased ability to cope with and recover from 

disasters (Soto, 1989, 2000; Lipset & Lenz, 2000; Adekoya, 2008; IPCC, 2014; Abah, 2015; 

Wahab, 2017; Islam and Winkel, 2017). There is high confidence that if policies addressing 

vicious cycles of poverty and inequality are formulated and implemented in a holistic 

manner climate-resilient sustainable development can be achieved (IPCC, 2019). 

 

This research recognizes the precarity issues as – a political and social mosaic, but it is 

bigger than this thesis, and persistent in any consideration of vulnerability, sustainability, 

resilience and life. 

 

1.11 Guiding Concepts of the study 

This research is novel and significantly provides a mechanism to better understand 

challenges and potential solutions to pluvial flood risk in urban tropical African 

communities. This will serve as advancement in knowledge of pluvial flood risk challenges 

in the urban cities in Nigeria and provide a platform for more research on flood risk in 

urban tropical-African communities. The guiding concepts used is described in more detail 

in Chapter 3. It encompasses Education theory (see section 1.6), Meteorology (see section 

1.7), Climate Change Adaptation (CCA) (see Section 1.8), Disaster Risk Reduction (DRR) 

(see Section 1.9), Environmental precarity (see section 1.10), and Chapter 2 is discussed 

before my guiding concepts because it will help frame the present research to gain an in-

depth understanding of the scale of flood risks challenges in urban tropical-African areas 

and to clearly illustrate cause-and-effect relationships (i.e., hazard, exposure and 

vulnerability). 

 

DRR is a systematic approach to identifying, assessing and reducing risks of disaster. It 

aims to reduce socio-economic vulnerabilities to disaster as well as dealing with 

environmental and other hazards that trigger them. The UN Office for Disaster Risk 

Reduction (UNISDR) defines DRR as: "The conceptual framework is considered with the 

possibilities to minimize vulnerabilities and disaster risks throughout society, to avoid (i.e., 

prevention) or to limit (i.e., mitigation and preparedness) adverse impacts of hazards, 

within the broad context of sustainable development" (UNISDR, 2004: 17). As pointed out 
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in the introduction, flooding is widely acknowledged as the most frequent and widespread 

disaster in world, causing devastating effects on the lives of millions of people and their 

properties, as well as infrastructure and natural environment and seen as a part of nature, 

that have existed and will continue to exist due to the climate and meteorological events. 

It may therefore, not be feasible to remove flood risks. What is important therefore is to 

fully understand flood risk and associated effects within the framework of Disaster Risk 

Reduction (DRR). The Disaster Risk Management (DRM) is the application of Disaster Risk 

Reduction (DRR). 

 

1.12 Thesis structure 

Chapter 1: Introduction provides an overview of this thesis. The chapter provides a review 

of key issues in global flood management, narrowing it down to flood management in 

urban tropical-Africa urban cities and finally on Nigeria with emphasis on the challenges 

and severe impacts of flood risk on vulnerable (people), total environment and the socio-

economic development. It focuses on links between socio-economic development and 

the impacts of flooding, the projection of future climate change and the uncertainty over 

Nigeria; flood disaster management; flood risk perception and communication, flood risk 

management and the environmental precarity. It presents the aim and objectives and the 

conceptual framework of the study and explains the thesis structure. 

 

Chapter 2: Urban flood risk in tropical-Africa, provides a review of the literature on 

perennial flood challenges encompassing Africa, specifically in four tropical-African areas 

(Ghana, Kenya, Burkina Faso and Nigeria) and specifically in Nigeria. This review is 

necessary because few studies exist exploring flood risk, intensity, vulnerability and 

exposure in tropical-African regions. This chapter explores flood risk challenges and 

identifies common hydrological challenges that impact tropical-African urban cities and 

regions. There are few studies examining flooding in tropical Africa, this thesis explores a 

range of different data sources that may be used in data sparce regions, in better 

understanding flood risk, including newspapers, magazines, social media and other non-

instrumental records; flood risk mitigation approaches; past flood disaster accounts in 

tropical Africa (1900-2019); identify types of urban flooding in Africa town and cities; 

examine the history and causes of flooding in tropical-Africa urban areas; identify 

household, community and government coping strategies; explore the role of the state 

and local government in urban flood risk management; and, identify proposed 
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recommendations given by local communities for addressing flood situations in tropical-

Africa and flood risk in a changing African/Nigerian climate. 

 

Chapter 3: Research methodology outlines methods that this research will employ to 

collect/gather, collate, and analyse data. 

i. Instrumental climatic and hydrological data of 30-year study period (1989-2018) will 

be collected from the national organisation (Nigerian Meteorological Agency - 

NIMET). 

ii. Qualitative data will be collected in the form of surveys and interviews with local 

communities and officials responsible for flood management in Ijebu-Ode  

iii. Data analysis of climatic data includes: 

• Statistical characterisation and data quality control of precipitation and 

temperature data; 

• Box and whiskers plot (focussing on average monthly statistical analysis and 

variability of local climate & to observe percentile based central tendency, 

dispersion, asymmetry and extremes); 

• Rainfall Seasonality Index 

• Trend and shifts over time analysis– (considering decades to daily) 

iv. Description of fieldwork research design 

 

Chapter 4: Flood risk in Ijebu-Ode, this chapter is focused on ascertaining the specific 

type flooding by examine human-nature interaction and historical climate and hydrology 

-temporal variability of rainfall and temperature for 30-year study period in Ijebu-Ode. It 

also considers how climate change may impact the region.  

 

Chapter 5: Social understanding of flood risk in Ijebu-Ode, examines the challenges of 

formal-informal settlement. This chapter will examine results of the survey and 

interviews, alongside analysis of the qualitative historical flood record. These 

questionnaires and interviews aim to assess and identify current public understanding and 

feelings towards flood risk (i.e., the people’s popular opinion and underlying 

phenomenon) including the political perceptions of the problem. 

 

Chapter 6: This chapter has been submitted to the International Journal of Disaster Risk 

Reduction; the full citation is provided below. TA undertook the conception, data 
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collection, analysis and writing. HS, SC provided support in the writing and analysis, whilst 

NM provided support to the research design and writing.   

 

Aiyewunmi T., Sangster H., Clement S., & Macdonald N. (Submitted) 

Implications of gender-related differences for pluvial flood risk 

perception and precarity in Nigerian cities, International Journal of 

Disaster Risk Reduction, xx:xxx-xxx 

 

Chapter 7: Flood risk education, focuses on understanding of climate and flood 

information, waste management practices, school & educational needs; it examines the 

types of environmental hazard that severely affects people’s lives, properties and that 

damages/destroys the environment in Nigerian cities and towns. It will examine current 

flood risk management approaches at local government level; performance of relevant 

Ministries, Agencies & Institutions at local government levels; the current goals of 

philosophy of education in Nigeria in relation to environmental education. It will also 

suggest policy actions by integrating environmental education (EE) in school curricula. The 

policy goals will be centred on environmental education and flood risk curriculum design. 

However, it includes all efforts to educate the public and other audiences, including print 

materials, website, media campaigns (UNESCO, 2014a & b). 

 

Chapter 8: Discussion, this chapter will summarise and synthesis key points from 

preceding chapters, identifying key themes and contextualise results within the wider 

international literature.  

 

Chapter 9: Conclusion, this is where I will highlight that my research objectives have 

been achieved and how I have successfully addressed the aim and objectives of the 

project, summarising the key outcomes.  
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Chapter 2 
LITERATURE REVIEW 

This chapter provides an overview of current understanding of urban 

flood risk challenges in tropical-Africa in general and Nigeria 

specifically. It explores common concerns, examines similarities and 

differences in flood management practice across African countries and 

identifies some of the specific challenges in the region. 

 

2.1 Introduction 

This chapter seeks to review current understanding of flood risk in tropical-African urban 

areas and flood risk management practices, such as the people’s capacities at household, 

community and government levels (i.e., state & local government), the existing flood 

resilience, and flood risk in a changing African/Nigeria climate. The review is necessary 

because it will help frame the present research to gain an in-depth understanding of the 

scale of flood risks challenges in urban tropical-African areas. Detailing flood risk for the 

entire sub-continent of tropical-Africa is an enormous task, hence, this chapter will review 

common concerns shared with specific emphasis on Nigeria. The chapter addresses six 

major themes: 1) Environmental precarity; 2) understanding of climate change 

vulnerability in Africa; 3) flooding in Nigeria; 4) flood risk management: institutional roles; 

5) past and current flood mitigation measures; and 6) flood risk moving forward in a 

changing climate. This review will provide basis for the subsequent more in-depth analysis 

in later chapters; however, it also demonstrates that assessing flood risk is complex and 

integrates multiple factors from both the physical, economic, cultural and social 

dimensions. 

 

2.2 Precarity of the population at risk  

In considering flood risk management in tropical-Africa, the precarity of much of the 

(often local) population requires consideration. As noted in Section 1.9, precarity is a 

pressing challenge for much of the population of tropical Africa, challenging any 

meaningful attempts to increase a population’s capacity to be resilient. Whilst it is beyond 

the focus, or capacity, of this thesis to fully assess and determine all aspects of 
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environmental precarity, it is important that it is considered throughout the thesis, and it 

underpins much of what is, and is not possible in much of tropical Africa when considering 

flood risk vulnerability, management and adaptation. Precarity is a challenge to resilience, 

an enduring feature of the vulnerable population that are denied access to basic amenities 

such as efficient flood relief channels. The recent World Bank and GFDRR report notes 

that poor people around the world live in homes that are vulnerable in a disaster 

(SAMHSA, 2017), as a result their experience of disaster may involve material losses, 

greater damage to, or destruction, of their homes and often have less protection. 

Precarity has been caused by the effects of global neo-liberal capitalism in increasing 

worldwide inequality as “more extensive and less visible patterns of the global 

dispossession” and “relatively unstable and dispersed conditions of deprivation and 

insecurity gain ground” (During 2015, Agamben, 1998).  Henderson (2004) revealed that 

level of risk and vulnerability in urban areas of developing countries is attributable to 

socio-economic stress, aging, and inadequate physical infrastructure. According to 

Wahab (2017), those on low-income are usually inhabitants of informal settlements which 

characterize much of Nigeria’s urban environment.  

 

“The urban poor, [are] not only characterized by low-income levels, but by 

poor quality and over-crowded housing, the lack of secure tenure, insufficient 

access to the safe water supplies and sanitation, drainage and solid waste 

collection, as well as the healthcare, emergency services and policing, and 

commonly located in environmentally vulnerable areas, are those most at risk 

from the effects of climate change (IIED, 2018).”  

 

The absence of social security and inability of the urban poor in Nigeria to recover from 

the impact of flooding leaves them most vulnerable (Salami, von Meding, and 

Giggins 2017).  

 

“Examining the precarity conditions and how it is lived is therefore not 

only a means of critiquing the zones of exception on the margins of 

societies, but also a path to understanding how those who are thrown 

into precarious circumstances find ways to live otherwise”.  

 

Both economic and political channels of influence of inequality play a role in determining 

location and livelihood. 
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2.2.1 Precarity and urban governance - political channel 

Precarity is “a politically induced condition” (Butler, 2009, 25) in which certain populations 

suffer more than others from failing social and economic networks of support (i.e., social 

marginalization), becoming differentially exposed to injury, violence, and death; a 

situation often caused by failures in the national state. Precarity is fundamentally 

concerned with politics, and the effects of inequality are identified to be fundamentally 

transmitted through political channels (Abah, 2015), which works through state power. 

For example, research in sub-Saharan African contexts has highlighted informal 

settlements as a product of “disjointed urbanization”, emphasizing the legacy of the 

colonial era in underinvesting in inclusive urban infrastructure and urban governance 

(Paul, 2017). Informal settlements are increasingly seen by state and city governments as 

a constraint to attracting city investment, suppressing market forces and constraining 

globalization (UN-Habitat, 2014; Zhu, 2010). Much of what affects life chances of the 

urban poor lies with the market and private businesses, agencies of the central state or 

the collective voluntary action of civil society that determine the daily experiences of 

urban dwellers (Avis, 2016).  

 

Hence, ineffective urban governance and dysfunctional urban governance in many urban 

centres, has resulted in increasing cases of inequality and limited provision of basic public 

services and amenities, which may be fragmented, insufficient and disproportionately 

affects the poor (Avis, 2016). In an unequal society, the advantaged groups usually 

“capture” or exert dominating influence on the state and skew its policies in their favour 

(Islam & Winkel, 2017); as a result, they can deploy more public (state) resources for their 

protection against environmental hazards, leaving disadvantaged groups less protected. 

Complex political interplays and self-interest groups also strongly contribute to 

perpetuating urban inequalities (Fox, 2014). The Elite Theory on corruption which 

describes and explains power relationships is symbolic of Nigeria’s circumstances, where 

power is concentrated in the hands of the few, who occupy top positions in society and 

have access to political power (Abah, 2015). This elite group decides “who gets what and 

how”, and has been entrenched at National, State and Local government levels and 

influences the allocation of budget, socio-economic resources and other vital resources, 

thereby hindering overall development and actualization of Flood Risk Management 

(FRM). According to Osoba (1996), “corruption is an anti-social behaviour conferring 
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improper benefits contrary to the legal and moral norms and which undermine authorities 

to improve living conditions of the people”. According to Abah (2015), corruption 

continues to damage government structures, capacity legitimacy, thereby hindering 

effective public administration and governance, endangers democracy and erodes 

social/moral fabric of nation; corruption is endemic in all governments, and it is not 

peculiar to any continent, religion and ethnic group (Lipset and Lenz, 2000). 

 

This research viewed urban resilience as an important outcome of good urban governance 

and can be regarded as a prerequisite for growth and prosperity in communities.  

 

2.2.2 Precarity and vulnerability - economic channel 

Based on the discussion in Section 2.2 & 2.2.1, it can be inferred that people living in 

informal settlements are dealing with a high level of precarity, as they are largely 

constituted by low-income and marginalized groups are exposed and vulnerable to floods 

because they lack access to services and therefore lack the capacity to cope and recover 

from such events. Generally, disadvantaged groups find themselves compelled to live in 

these areas because they cannot afford to live in safer areas, complexity multiplies risk, 

which comes from increasing poverty, inequality, and failures in governance (Islam & 

Winkel, 2017). Adekoya (2008) notes that corruption occurs in many forms, contributing 

to poverty and misery for a large proportion of Nigeria’s population. As noted within 

Oladokun and Proverbs (2016, p. 6):  

The “propensity to award contracts to build more structural flood defences, 

canals, embankments, culverts & bridges without sufficient consideration for 

less costly and more sustainable, and non-structural solutions is evident in 

Nations (Nigeria) budgets (Oladokun and Proverbs, 2016). These structures 

are usually handled by foreign contractors and experts with limited 

understanding of the local situation resulting in limited knowledge transfer 

to indigenous experts (Ugochukwu and Onyekwena, 2014). Such structures, 

which are usually copies of solutions adopted in some distant countries & 

different socio-ecological settings without sufficient adaptation for the local 

scenario, create other socio-technical problems. Due to corruption, 

mismanagement & incompetence, many of facilities are substandard and 

collapse long before their expected life span)”. 
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The AR4 noted that “socially and economically disadvantaged and marginalized people 

are disproportionally affected by climate change” (IPCC 2014, p. 796; italics added). 

Similarly, Skoufias (2012, p. 6) notes that “climate change impacts tend to be regressive, 

falling more heavily on the poor than rich.” Inequality aggravates disadvantaged group’s 

position in society vis-à-vis climate change impacts in the following three ways: increased 

exposure to climate hazards; susceptibility to damage caused by climate hazards; and, 

decreased ability to cope with, and recover from, the damage (Islam & Winkel, 2017).  

 

Poor communities often live in the most hazardous and unhealthy environments in urban 

areas, building homes and growing food (Stephens et al., 1994) in precarious locations 

such as floodplains or on steep, unstable hillsides, or foreshores on former mangrove 

swamps or tidal flats (Douglas, 2008). In large cities of low latitude countries, it is common 

for much of the low-income population to live in areas at risk from flooding, (Hardoy et 

al., 2001) and this population is most likely to be affected by factors related to climate 

change (Adger et al., 2007). Barbier (2010) and Barrett et al. (2011) show that lack of 

resources often forces disadvantaged groups to cope with the environmental hazards in 

detrimental ways that places their future adaptive and growth capacity at risk. ‘Risk’ refers 

to potential for the adverse effects on lives, livelihoods, health status, economic, social 

and cultural assets, and services (including environmental), and infrastructure due to 

uncertain states of world (IPCC, 2014). 

 

 

2.2.3 Precarity and flood risk management in African cities 

While recognising the significance of precarity and vulnerability in the setting of tropical 

African towns is not surprising, there are numerous practical barriers to tackling it. A 

critical assessment of the difficulties identified is growing informal settlements, 

corruption, infrastructural shortages, and the sheer enormity of the problem of 

preserving geopolitical stability are some of the barriers limiting substantial 

operationalisation of flood management initiatives in African cities (Cobbinah et al., 

2015). Informal urbanisation, for example, is both a process and a manifestation of urban 

poverty, inequality, access, and legality of tenure within the urban space (Soto, 1989; 

2000). Worryingly, the United Nations reports that the future of African cities is 

dependent on their ability to manage the effects of unplanned urbanisation and climate 

change (UN-Habitat, 2012). Westgate (1981, 23) described the state's attitude towards 
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informal settlements, squatters, and slum dwellers as ranging from “blind intolerance to 

blatant hostility”. As a result, many city officials in developing countries have treated 

these informal communities as a “cancerous growth (s) on the city” to be removed, 

covered up, or totally neglected (Laquian, 2005, 353). According to West & Marion (2007), 

a high percentage of urban population growth occurs in informal settlements. They are 

an overcrowded population and an insecure tenure of stay (Ziervogel et al., 2013). High 

population density coupled with suboptimal locations of many informal settlements, a 

result of urban growth compounds existing vulnerabilities (Abunyewa et al., 2017). 

 

“The official of the built environment department at the Ghana EPA said, 

‘rapid population growth, especially in the slum communities and the 

corruption in the urban land administration system also make it difficult to 

prevent expansion of informal settlements & provide physical infrastructure 

for flood management’. The dominance of traditional land ownership and 

administration system in Accra remains major contributor to failure in flood 

response efforts”. (Michael et al., 2020). 

 

According to Satterthwaite et al., (2007), hundreds of millions of urban dwellers have no 

all-weather roads, no piped water supplies, no drains and no electricity supplies; they live 

in the poor-quality homes on illegally occupied or the sub-divided land, which inhibits any 

investment in more resilient buildings and often prevents infrastructure and service 

provision. According to Olorunfemi, (2011), a high proportion of these are tenants, with 

limited capacities to pay for the housing – and their landlords have no incentive to invest 

in better-quality buildings. Most of low-income urban dwellers face serious constraints in 

any possibility of moving to less the dangerous sites, because of their need to be close to 

income-earning opportunities and lack of alternative, well-located and safer sites 

(Olorunfemi, 2011). The Nigerian urban areas are typical examples of this, with high levels 

of risk and vulnerability (Olorunfemi, 2008; Olorunfemi and Raheem, 2007). Satterthwaite 

et al. (2007) attribute the lack of sustainable flood management in cities of developing 

counties to deliberate attempts by city and state governments to ignore the poor urban 

dwellers due to their informal and sometimes ‘illegal’ status, lack of awareness of 

damages, their impacts on urban economy and inadequate data to demonstrate the 

extent of the problem. 
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Developing nations such as Nigeria are at great risk of flooding hazards (Ijeoma, 2012) as 

a consequence of building construction adjacent to flood channels, thereby restricting 

free flow of water. Odemerho (2004) and Nwafor (2006) identified that often the cause 

of flooding as inadequate drainage. Studies have shown that the increasing intensity of 

flood problems in space and time is related to rapid and unplanned rates of urban 

expansion, while adequate urban runoff disposal systems are lacking (Ayoade and 

Akintola, 1980). Another prominent issue noted by researchers is high rates of 

urbanization manifested in the form of high population and of overcrowding 

overwhelming existing facilities. The behaviour of informal settlement dwellers, such as 

the use of available storm drains as refuse areas, exacerbates their vulnerability and 

impacts to environmental hazards (Pelling, 2003). When we consider the overall 

precariousness (i.e., a source of multiple risks), this describes uncertainty, instability, and 

the inability of urban tropical-African communities to plan for (i.e., present and future 

flood risk management) and enhance resilience in the face of difficulties like natural 

disasters and climate change. The process of resolving the persisting flood problems had 

been hindered, increasing communities' exposure and sensitivity despite the rising 

awareness of the serious challenges posed by existential precarity.  

 

The informality of African settlements and livelihoods is deeply ingrained in precarity, 

which could continue to obstruct effective flood risk management. For example, investing 

in inclusive urban services and infrastructures, ensuring among other things 

equality/social inclusion/ability to access basic services, healthy living 

conditions/standard housing, population control/planned urbanisation, bottom-up 

approach/access to information and proper communication, and sustainable 

environment education/knowledge and awareness are all potential solutions or ways to 

lessen the challenges that the population faces. 

 

2.2.4 (In)formal settlement flood risk challenges 

There is also a general lack of financial and logistical capacity to 

respond appropriately to flooding [in informal settlements]. 

Regrettably, such settlements are nearly ubiquitous in African cities, it 

is in these areas where most vulnerable people live (Jankowska et al., 

2011, p. 5 & 20). 
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Climate change presents a significant challenge for urban systems worldwide and its 

effects will likely intensify over coming decades (Shalaby & Aboelnaga, 2017). This 

subsection takes a critical look at the importance of the settlement types to flood risk 

management. Diverse researchers have shown that both climate change and settlement 

development are significant determinants on the level of flood risk (Douglas et al., 2008; 

Lukas et al., 2017). Understanding distinctions between settlement types is crucial for 

both climate change adaptation and flood risk management. The human settlement is 

a place where people live, it refers to communities with all the social, material, 

organizational, spiritual, and cultural elements that sustain it. According to Turner (1976, 

cited in IUCN, 2006) there are two major types of settlements based on their nature, 

namely formal and informal settlements. Formal settlements are settlements where 

housing development follows formal channels, including development regulations and 

legal procedures. Overall planned development includes road facilities, drainage, open 

space, mass management patterns, infrastructure etc. Informal settlements as places 

built outside land-use schemes and without planning permission and are composed 

mainly of makeshift houses that deviate from standard building regulations (Abunyewa et 

al., 2017). They are self-planned settlements, as some opt to call them (e.g., Fekade, 

2000), where societal regulation in the land delivery system plays a pivotal role. The result 

is that informal settlements may involve the illegal occupation of land, non-adherence to 

building codes and infrastructure standards, or a combination of these (Fekade, 2000).  

 

A clear distinction between formal and informal settlement could be predicated on a 

planned development (formal) having good physical planning processes and unplanned 

developments (informal) having poor physical planning processes. Planned development 

is associated with formal spatial planning and urban governance structures that could 

provide clear responsibilities and processes for reducing flood impacts. Unplanned 

developments tend to have poor spatial planning and lack formal governance structures, 

which means responsibilities and pathways to reducing flood risk are unclear, leading to 

increased vulnerability to flooding. According to Okechukwu (2008, 272) “the incursion of 

unplanned and uncontrolled development into urban structure facilities, violate major 

objectives of physical planning and consequently result in misuse of land, thereby creating 

disorderly arrangement of urban landscape and the occurrence of flood that is mostly 

evident in the cities of third world countries” and further stressed by Abolade et al., (2013, 

2355). Moreover, areas marked as informal settlement often have inadequate access to 



 

51 
 

safe water and sanitation facilities, irregular supply of electricity and road for emergency 

access (Abunyewah et al., 2018). According to Jimor et al. (2013), three key factors 

account for unmanaged growth of informal settlements in urban centres in developing 

countries:  

(i) lack of planning for future urban growth and management;  

(ii) poverty; and, 

(iii) inequality.  

 

Informal settlements are characterised by low access to political power, poor levels of 

education together with culturally and linguistically diverse minority groups (Abunyewah 

et al., 2018). 

 

It is acknowledged that those living in unplanned settlements suffer greater levels of 

spatial, economic and social exclusion from the benefits of urbanization compared to 

other segments of the urban population (Paul, 2017). The urban poor often dwell in 

“unplanned” settlements, not authorized by the State. As such they suffer marginalization 

which expose inhabitants to the impacts of environmental crisis such as climate change 

and climatological stresses (e.g., floods and droughts), because of deprivation of access 

to essential infrastructural services (Paul, 2017). Abunyewa et al. (2017) opined those 

urban authorities have side-lined planning in informal settlements based on the 

perception that they are problematic and lie outside the planning arena. As a result, 

informal settlements are characterized by inadequate access to infrastructure such as 

electricity, wastewater systems, potable water supplies and storm drains. The inadequate 

access to storm drains and lack of maintenance of infrastructure coupled with poor waste 

management reduces the ability of run-off to move safely and swiftly (Abunyewa et al., 

2017).  

 

At a global level, challenges that those residents endure in informal settlements have 

been documented (UN-Habitat, 2016; Das, 2017; UN-Habitat, 2003; Boo, 2012; Davis, 

2006; Neuwirth, 2005; Obermayr, 2017; Sakijege, 2014; De Risi, et al., 2013; Ohhusi et al., 

2015). These can be summarized as follows:  

•  Lack of basic services and infrastructure, such as water supply, sanitation, roads 

and waste management, noting the burden of inadequate and poorly accessible 

water supply often has the greatest impact on women;  

•  substandard housing, including inadequate and structurally unsafe buildings;  
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•  overcrowding and high density, noting this varies between regions, towns and 

cities;  

•  rise in unhealthy conditions arising from the high spatial concentration of 

population, animals and resultant disease (such as the impact of Avian bird flu), 

environmental risks, physical conditions, and a lack of basic services;  

•  development of high-risk hazardous locations, such as flood prone lands where 

impacts are exacerbated by adverse housing construction, non-engineered 

physical adaptation measures, and high population densities; 

•  insecure rights over land and housing and hence, uncertain and vulnerable 

tenure; and, 

•  the presence of poverty including exclusion from other human rights, such as the 

ability to vote and access services. 

 

Nigeria’s government is aware of the housing crisis, yet has chosen to ignore the needs of 

informal settlements in their largest city, focusing instead on other concerns. Since Abuja 

became Nigeria’s capital city in 1993, the government has put a lower priority on funding 

development and infrastructure, including housing, for Lagos (Awofeso 2010, 68). The 

government, in an effort to promote growth, “has encouraged the private sector to build 

lavish accommodation for the middle class and the elites, displacing the helpless masses 

into the suburbs, where there is little to no infrastructure in place” (Awofeso 2010, 71). A 

higher proportion of public funds was used to build housing allocated for high and middle-

income earners than low-income earners (Ibem 2011, 202). Influential factors include 

spatial policies, inability of urban poor to access housing credit, bad politics (politicians 

without the interest of the people at heart), and class discrimination and inequality 

(Githira, 2016). City lifestyle, class segregation and inequality are strong factors driving 

the growth of informal settlements. Poor governance is also noted as a factor generally 

considered to be driving the growth of informal settlements (City Alliance, 2014; 

Olajuyigbe, Popoola, Adegboyega & Obasanmi, 2015: 312, in Fekade 2000). Moreover, 

bribery and corruption seem to have penetrated almost all facets of society, with planning 

function as no exception (Wahab & Agbola, 2017). Case studies in Enugu City in Nigeria 

shows that most of the programmes towards the improvement of informal settlements 

have only addressed the symptoms rather than the causes (John-Nsa, 2021). 

 

In Africa, failure to address housing issues has led to the continued growth of slums and 

poorly serviced informal settlements on the urban periphery, where between 75% and 
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99% of urban residents in many African cities live in squalid slums of ramshackle housing 

(Giddings 2007:11; Carrington 2015). For example, in South Africa, Cloete (1995:35) posits 

that the present government faced great difficulties and enormous backlogs because of 

the apartheid legacy. This was corroborated by Malpass (1990:5) in his view that the 

apartheid state’s lack of investment in housing created an unprecedented housing 

shortage and resulted in the proliferation of squatter camps. While the foregoing facts 

are indicative that the extent of the present informal settlements challenges derives not 

only from the enormous size of the housing backlog and the desperation and impatience 

of the homeless, but stems also from the extremely complicated bureaucratic, 

administrative, financial and institutional framework inherited from the previous 

government (White paper on housing 1994:1). Historically, the city of Nairobi has engaged 

in slum clearance without providing its residents other housing alternatives (Macharia 

1992, 221). Slums whose residents are allegedly involved in subversive political activity or 

with large populations of ethnic minority groups are often targeted (Macharia 1992, 230). 

Macharia, Kinuthia (1992). Slum Clearance and the Informal Economy in Nairobi. The 

Journal of Modern African Studies, 30, 2, 221-236. 

 

Low levels of literacy in informal communities hinder their capability to decipher warning 

information and access to preparatory and recovery information (Cutter et al., 2003). 

Also, the inability of informal settlement dwellers to monitor and predict accurately 

changing weather patterns is another explanation for the rising impacts of disaster 

hazards (Abunyewah et al., 2018). Doberstein & Heather (2013) suggest that increased 

vulnerability among residents in informal communities is a major facilitator to rising 

impacts. Growth of informal settlements is difficult to prevent, especially in developing 

countries where policies to check urban population growth is inadequate and lacking 

(Abunyewah et al., 2018). According to Omoboye and Festus (2014), Nigeria’s flooding is 

inextricably linked to poor urban development practices (Omoboye and Festus 2014). 

UNECE (2015a) opined that a common reason for continued growth of the “Informal 

Settlement” was that government failed to adopt “pro-growth” policies. Absence of local 

governance importantly further hinders response to climate-induced risk at the local 

level. Flood risk management seems a complex task to achieve in an informal settlement, 

as a consequence of poor spatial planning, upsurge of population density which directly 

or indirectly raises hazard vulnerability and often high levels of exposure.  
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The UN habitat report states that flooding is one of the major factors that prevents 

Africa’s growing population of city dwellers from escaping poverty and stands in the way 

of the United Nations 2020 goal of achieving ‘significant improvement’ in the lives of 

urban informal settlement dwellers (ActionAid, 2006), as many African cities lack 

infrastructure to withstand extreme weather condition. Flood risks in African cities have 

been exacerbated because of anthropogenic influences (Agbola et al., 2012; EM-DAT, 

2015), which includes rapid urbanization, uncontrolled urban growth, and unregulated 

informal settlement on low-lying floodplains areas (Douglas et al., 2008; Eguaroje et al., 

2015). Disasters create serious disruption and economic loss which impair the ability of 

communities (i.e., particularly poorer people) to recover. A substantial part of flood risk 

management lies in sustainable spatial planning and good urban governance, including 

recognising the importance of social, environmental, land-use and flood risk 

communication which provide a strong foundation from which hazard exposure and 

vulnerability can be reduced.  

 

However, to achieve this a firm understanding of the underpinning hazards presented 

from the environment is required, and how these may be changing.  

 

2.3 Understanding climate change vulnerability in Africa 
 

According to UN Climate Change News (27 October 2020), increasing temperatures and 

sea levels, changing precipitation patterns and more extreme weather are threatening 

human health and safety, food and water security and socio-economic development in 

Africa. During 2019, several high-impact events affected continents and were associated 

with loss and damage to vital aspects of communities and populations, resulting in issues 

relating to food security, population displacement, and safety, health and livelihoods of 

the people (Mlaba, 2021). Water resources are subjected to high hydro-climatic variability                                  

over space and time and are a key constraint on the African continent’s continued 

economic development (Niang et al., 2014). Overall adaptive capacity in Africa is 

considered low; most adaptations remain autonomous and reactive to short-term 

motivations (Niang et al., 2014). Africa is one of most vulnerable continents due to its high 

exposure and low adaptive capacity (Niang et al., 2014). The African continent is 

witnessing high vulnerability because exposure to climate risks is high, sensitivity of the 

system is high and adaptive capacity is low; all of which are major conclusions from 

previous IPCC assessments (Niang et al., 2014) (see Table 2.1). 
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2.3.1 Exposure of urban tropical-Africa areas to climate risks  
 

Every year several disasters occur in Africa, and these are becoming more prevalent (CRED 

Crunch, 2019). Disasters across the African continent in the past 20 years show that floods 

and droughts were the most prevalent and impactful type of disasters on the continent, 

from 2000-2019, floods were responsible for 64% of disaster events, followed by storms 

at 15% (CRED Crunch, 2019). Many populations in countries throughout the African 

continent have suffered from such hazard impacts, which have killed thousands and 

caused injuries to many others (CRED Crunch, 2019). Floods, droughts, and high 

temperatures have historically been recorded across many parts of Africa. Changes in 

precipitation levels, likely increases in temperature extremes and rising sea levels will 

have a wide range of direct and indirect impacts on Africa (UNEP, 2012). Boko et al., (2007) 

& Hulme et al., (2005) observed that, in current records, rainfall patterns across Africa 

vary and exhibit different scales of temporal and spatial variability. The variability can be 

seasonal, inter-annual, and decadal or over longer time scales (Lebel and Ali, 2009). Hulme 

et al., (2005) describes the climate of Africa as both varied and varying. Climates varied, 

because they range from humid equatorial regimes, through seasonally arid tropical 

regimes, to sub-tropical Mediterranean-type climates; & varying because all climates 

exhibit differing degree of temporal variability, particularly regarding rainfall (Hulme et 

al., 2005). Africa, while currently responsible for a negligible amount of the total global 

greenhouse gas emissions, is under significant threat from climate change (UNEP, 2012). 

Yet Africa is not a driver of climate change, but a victim (Commission for Africa, pp 249, 

2005). 

 

Instrumental and observational conditions in Africa continue to exhibit changes (Julius, 

2011). The weather is becoming increasingly volatile in Africa (Commission for Africa, pp 

51, 2005), and the continent of Africa is generally noted to be hot and dry with current 

trends showing warmer spells than it was 100 years ago (Hulme et al., 2005). The net 

effect of climate change is to make an already variable climate more volatile and 

challenging in Africa (Niang et al., 2014). Impacts of the climate change in Africa is also 

worrisome, many studies have considered the continent as globally the most vulnerable 

(Boko et al., 2007 – IPCC; Awojobi & Tetteh, 2017). According to the International Strategy 

for Disaster Reduction (ISDR) (2004: 149), the African continent is exposed to disaster risk 
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from the various natural causes, particularly those arising from the hydro-meteorological 

hazards (Clements, 2009; World Wide Fund for Nature, 2006; Paul et al., 2023).  

 

Serious flood incidents generated by unprecedented rainfall in Africa over past decades 

include torrential rains in 1999 which led to Kainji, Jebba and Shiroro dams in Nigeria being 

overwhelmed, resulting in a heavy death toll and property losses (Bhattacharya & 

Lamond, 2011).  In the same year, in Ghana, overflowing of the White Volta River caused 

loss of life and homes. Flooding of Komadugu Yobe Valley in Nigeria in 2001 killed over 

200 and displaced 35,000. Likewise, in 2009, following the heaviest rainfall in 90 years, 

floods in Burkina Faso left seven dead and 150,000 homeless (UN Habitat, 2010). The UN 

through the BBC News Channels (2007) reported that at least 14 countries were hit in 

West, Central and East Africa by some of worst rains in memory. Scores of people died 

and hundreds of thousands were displaced by floods that submerged much of the 

continent’s most productive farmlands. UN spokeswoman Elisabeth Byrs BBC News 

Channel (2007) stated: “The rains are set to continue and we are really concerned because 

a lot of people are homeless and infectious diseases could emerge”. “We have 500,000 

people affected, 12 countries in West Africa, and also in East Africa – like Mali, Burkina 

Faso and Niger – the poorest nation in the world – are badly affected”. 

 
2.3.2. Sensitivity of urban tropical-African areas to climate risks  
 

Studies (Boko et al., 2007; IPCC, 2018; Paul et al., 2023; UNFCCC, 2020) have shown that 

Africa is highly vulnerable to impacts of climate change threatening sustainable 

development. Climate change in historically and at present exerts a significant negative 

impact at regional, local, household and community scales and is also expected to 

increase the risk of flooding in Africa (Adelekan & Asiyanbi, 2015; Boko et al., 2007; 

Douglas et al., 2008; Nkwunonwo et al., 2016; Onwuemele, 2018; Paul et al., 2023). In 

recent years, attention has shifted from flood hazard control to flood impacts and risk 

assessment (Bubeck et al., 2011; Ke et al., 2012). Flood risk is a function of hazard, 

exposure, and vulnerability (Cardona et al., 2012). According to United Nations office of 

disaster risk reduction (UNISDR), risk is defined as combination of the probability of an 

event and its negative consequences (UNISDR, 2009a; 2009b; 2013a; 2013b). The negative 

consequences cannot be established until levels of vulnerability and exposure are known 
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(Alexander, 2000; White et al., 2005), with consequences including fatalities, damage to 

homes, businesses, and nature.  

 

Floods are the most frequent and widespread natural hazards in Africa, particularly in the 

sub-Saharan Africa (Douglas et al., 2008) becoming a more frequent problem in the most 

African cities, with adverse consequences for the urban poor and vulnerable (Paul et al., 

2023). The West African sub-region has had the worst urban flood events. Sighommou et 

al., (2013) identified that devastating floods occurred across West Africa in 2007, 2009, 

and 2010 in addition to those identified by Global Facility for Disaster Risk Management 

and Recovery (GFDRR, 2011b) in 1982, 1991, 1995, 1998 and 1999. According to Sarr 

(2011), the number of flood events in West Africa has increased on average from less than 

two per year before 1990 to more than eight per year during the 2000s; with an average 

of 500,000 people per year are affected by the floods in West Africa alone (Jacobsen, 

Webster & Vairavamoorthy, 2012). Devastating flood events in recent years have killed 

thousands of people and caused significant material damage in Central and West Africa 

(IFRC, 2008), with the hardest hit countries Burkina Faso, Senegal, Ghana, and Niger (UN 

Office for Coordination of Humanitarian Affairs (OCHA, 2009). In Nigeria, the 2012 flood 

disaster affected 32 of the country’s 36 states, with 24 states severely affected, and an 

estimated total of 7.7 million people (Nkwunonwo, Whitworth & Baily, 2015). In East 

Africa, according to Douglas et al. (2008), flooding and mudslides wreaked havoc in 

countries like Kenya, Burundi, Rwanda, Tanzania and Uganda, leaving tens of thousands 

of people displaced from their homes with more than 112 human casualties. Many in 

West and Central Africa such as Guinea, Ghana and Democratic Republic of Congo have 

been struggling with exceptionally heavy rain, mudslides, hurricanes and floods (IFRC, 28 

October, 2019). Etuonovbe (2011) asserted flooding is the most common environmental 

hazard in Nigeria. According to Ali (2005) and Ologunorisa and Tersoo (2006), causes of 

flooding in Nigeria urban areas include long duration (hours) rainfall events. Ayansina et 

al. (2009) noted that seasonal and annual rainfall variability in some parts of Nigeria 

continues to increase as an element of climate change and variability. Few (2003) and 

Tschakert et al. (2010) believed that the flood events in West Africa are closely linked to 

meteorological conditions and changes in the rainfall patterns resulting from climate 

change. Douglas et al. (2008) and Aich et al. (2015), indicated that the occurrence of 

flooding in West Africa to be caused by heavy rainfall events/increasing rainfall intensity 

and land-use change. Flood risks in African cities have been largely exacerbated due to 
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anthropogenic influences, which include urbanisation, uncontrolled urban growth, 

population growth (4.4% in Nigeria against global average of 2.5%; Douglas et al., 2008, 

p. 188; UN Habitat, 2011), unregulated informal settlements on low-lying floodplain areas, 

disregard to waste management and poor maintenance of drainage (Douglas et al., 2008; 

Eguaroje et al., 2015). With the impact exacerbated by a lack of preparedness, low 

adaptive capacities, increasing population densities, urban poverty, and growth of slums 

and conflicts increase vulnerability of African cities (Adelekan, 2010).    

 

The African continent ranks second hardest hit by flooding after Asia in terms of number 

events, damage and death (Tschakert et al., 2010). However, in last decade, the number 

of flood events recorded in Africa is higher than the rest of the world (Jha et al., 2011b). 

The number of floods disasters reported in some parts of Africa has increased sharply in 

recent decades (Appendix G and Appendix H). In sub-Saharan Africa alone, 654 floods 

have affected 38 million people with around 13000 deaths recorded in the last 33 years 

(Tiepolo, 2014). Tiepolo affirms that these figures necessitate an urgent need to seek for 

effective solution to mitigate flood risk in the context of adaptation to climate change. 

Over the period 1900-2019 (Appendix G) the EM-DAT disaster database records a total of 

1086 flood disasters in Africa ranging from pluvial, flash, riverine and coastal flooding, 

with severe consequences on physical, social, economic and environmental wellbeing of 

the vulnerable. The continual impact of flooding continues to cripple the capacity of urban 

Africans to improve their conditions of living and overall wellbeing.  

2.4 Flooding in Nigeria 

Nigeria hosts two of West Africa's great rivers (Figure 2.1): 

• the Niger which enters the country from the north-west; and, 

• the Benue, which flows into Nigeria from its eastern neighbour Cameroon 
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Figure 2.1: The important rivers in Nigeria (Taiwo et al., 2012). 

 

Nigeria declared a 'national disaster' following severe floods that have left at least 100 

people dead in several states across the country. Nigeria's two major rivers burst their 

banks, sweeping away homes in the central part of the country (CNN, September 18, 

2018). By October 9, 2018, a total of 103 Local Government areas across 10 states in 

Nigeria, were impacted by severe flooding with an estimated 1.9 million people affected. 

These two waterways meet in central Nigeria and then flow south as a single river on to 

Atlantic Ocean. Much of Nigeria's flooding occurs along these two rivers as their banks 

overflow in the rainy season, in 2012, hundreds of thousands of acres of land were flooded 

in Nigeria when the Benue and Niger over-spilled (BBC News, 2018). In 2012 the Niger 

River reached a record-high level of 12.84m (42ft). In 2018, levels reached 11.06m, with 

fears that the heavy rain, expected to continue through the October that year, could lead 

to similar heights. In 2020 and 2021, The minister of Water Resources and Rural 

Development, Suleiman Adamu, during the public presentation of 2021 Annual Flood 

Outlook (AFO) warned that the states contiguous to rivers Niger and Benue, including 

Kebbi, Niger, Kwara, Adamawa, Taraba, Benue, Nassarawa and Kogi, were likely to 

experience river flooding. Others are Anambra, Delta, Edo, Rivers, and Bayelsa states 

(Sunday Magazine, 18 July, 2021).  
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The yearly rainfall showed a growing tendency between 1981 and 2017, according to data 

from the Nigerian Meteorological Agency that was analysed for 13 affected locations (BBC 

NEWS, September 27, 2018 - https://www.bbc.com/news/world-africa-45599262). Flood 

Risk Management (FRM) is a challenging process in Nigeria due to experts' belief that 

flooding there is more human-induced (NIGERIAN TRIBUNE September 28, 2021). But it's 

not just rain falling in Nigeria itself, heavy precipitation upstream on the Benue and Niger 

rivers - in Cameroon, Mali and Niger contributes large volumes of water to Nigeria's river 

systems (Musa 2018). Another factor in Nigeria's are dams; Nigeria's three main 

electricity-generating dams, at Kainji and Jebba on the Niger river and the Shiroro dam on 

the Kaduna River and the incomplete Zungeru dam, in Niger state, which is part-funded 

by the Chinese government, is also believed to be affecting areas once free from flooding. 

On the Benue River, the main concern is the Lagdo Dam, in neighbouring Cameroon, 

which has previously caused the river to swell during water releases. In 2012, water 

flowing in from the Lagdo dam was blamed for 30 deaths in Nigeria.  

 

Heavy seasonal rains are a regular feature of life in Nigeria and towns close to the 

country's main rivers are particularly vulnerable. Historically, Nigeria’s urban centres have 

experienced major floods, with a long oral history of flooding in major cities 

(Tremearne 1910). Instrumental records of flooding in Nigeria back to the 1950s (i.e., the 

data just from the 1950s onward) (Bashir et al., 2012; Douglas et al., 2008). Etuonovbe 

(2011) asserts that flooding is the most common environmental hazard in Nigeria. 

According to Action Aid (2006), four types of flooding can be recognized in Nigeria: 

localised flooding which occur many times in a year due to few and blocked drains; small 

streams in urban areas which flood quickly after heavy rain, when passing through small 

culverts under roads; major rivers flowing through urban areas and wet season flooding 

in lowlands in coastal areas. However, this report fails to recognise the role of pluvial 

flooding, indeed in recent years pluvial flood events have arguably been more widespread 

(Olajuyigbe et al., 2012). Pluvial floods usually occur mostly frequently during the height 

of the rainy season, which tends to be from July and September, and it is often a time of 

anxiety for many communities living in the flood-prone areas (Olajuyigbe et al., 2012). 

Heavy rains combined with poor drainage systems and blocked waterways cause 

rainwater to flow through the commercial and residential dwellings. Town planning 

expert Aliyu Salisu Barau told the BBC that ‘Nigerian authorities and ordinary citizens are 

ill-prepared for such disasters’ (BBC Africa’s Ishaq Khalid, 30 July, 2017). As Adebayo 
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(2014, p 447) notes “Nigeria will continue to labour under the pains of flood disaster 

unless there is a radical approach to avert the disaster”.  

 

Well documented devastating flood events in Nigeria can be dated back to the 1963 in 

Ibadan city, when the Ogunpa River was over-flown causing loss of lives and property; 

these hazardous events reoccurred in 1978, 1980 and 2011, with estimated damages and 

deaths of 30 billion naira ($37,823,388) and 100 people respectively (Adegbola and 

Jolayemi, 2012; Agbola et al., 2012). Flooding in various parts of Nigeria has forced 

millions of people from their homes, destroyed businesses, polluted water resources, and 

increased the risk of diseases (Akinyemi, 1990; Adebayo, 1997; Baiye, 1988; Bashir et al., 

2012; Edward; Ugonna 2016). Recent flooding incidents in 2011, 2012, 2013, 2014, 2015, 

2016, 2017, and 2018) have impacted major cities in the North and South of Nigeria. 

Climatic conditions and changes to weather patterns have contributed to extensive 

flooding being witnessed in many Nigerian states, with lives lost, and sources of livelihood 

worth billions of Naira destroyed (Adekola, 2013).  

 

In considering the floods of 2018, the Director-General of NiMet, Prof. Sani Mashi, stated 

“distortions had occurred in the pattern of rainfall leading to variation in the amount of 

rain expected in the country. He said that in line with the NiMet’s 2018 Seasonal Rainfall 

Prediction, SRP, so much water would be made available on surface once it rains, and the 

ground cannot comfortably contain and absorb the water making it to runoff and resulting 

in so much water on surface. Vanguard’s checks indicate that the warnings were only 

partially heeded. Drainage channels were blocked and the cases of people building houses 

on flood plains persist. It was, therefore, not surprising that floods wreaked heavy 

damages in many parts of the country. …In most cases the authorities do not make 

provision to clear the drainage systems until it is already rainy season…. [and that] tackling 

persistent flooding in Nigeria requires long-term planning." 

  

Recent flooding in 2020 “killed 68 people, affected 35 states including FCT, 320 LGAs and 

over 129,000 people. It led to loss of lives, it destroyed houses and washed away 

farmlands across the country, thereby having (a) negative impact on the food security,” 

NEMA (2020). Whilst in 2021 severe flooding in Jalingo, Taraba State in North 

Eastern Nigeria occurred after heavy rain from 09 July 2021, heavy rain on 16 July 
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swamped roads in Lagos, the country’s largest city, with local media stating as many as 

4,000 people were displaced by the floods (Richard Davies – Africa News, 2021). The 

Director General of NIMET warned of the possibility of most parts of the country 

experiencing a shorter, more intense rainy season.  In Yola State flooding began in early 

August 2021 with dozens of houses damaged or destroyed in the Shelleng Local 

Government Area (LGA) around 11 August 2021, with populations temporarily displaced 

and sheltering nearby until floodwaters receded. The UN warned of an increased risk of 

cholera in the region.  

 

“The recent flooding incidents (which typically contaminate water sources) 

raised concerns about a possible spike in AWD/cholera cases over the coming 

weeks. The number of suspected cholera cases continued to climb across 6 

LGAs of Yola North, Yola South, Shelleng, Gombi, Girei and Fufore. As of 7 

September, 169 cases and 7 fatalities had been reported” (Richard Davies – 

Africa News, 2021).  

 

A critical examination of the major records of flood disasters is provided in summary Table 

2.1, and a more extensive record provided in Appendix I within different parts of Nigeria 

covering all the geo-political zones (Table 2.2) Specific flood occurrences are viewed 

through the states where they occurred, type of disaster, causes, associated hazards, 

affected population, dates. Disaster type indicates the prominent disaster experienced, 

though secondary impacts may also be record which could be linked to the impact (i.e., 

social, economic, and environmental), giving a state of its exposure and vulnerability.  
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Table 2.1:  Notable flood occurrence and hazards record in Nigeria:  Data updated 
Oluseyi (2017) 

State Disaster Associated Hazards Affected Population Year 

Oyo Ogunpa 
flood, Ibadan 
flood 

500 houses demolished, 
properties destroyed, 
bridges collapsed; 300+ 
houses destroyed in 2017 

50,000 displaced, 
300+ in 2017 

1933, 1948, 
1963,1978,1980,19
82,1985, 1987, 
1990, 2011,2017 

Lagos Lekki flood Building collapsed, 
markets submerged, 
properties destroyed 

300,000+ From early 1970s 
to date 

Kano Flood/windst
orm 

Schools, houses, 
farmlands, animals 
destroyed 

300,000+ displaced in 
1988;20,445 in 2001 

1988,2001 

Zamfara Flood Buildings submerged, 
farmlands destroyed, 
properties damaged 

12,398 July, 2001 

Yobe Flood, fire 
and drought 

Houses and farmland 
submerged, houses razed, 
animals affected 

100,000+ April and 
September, 2001 

Sokoto Flood, fire 
and 
windstorm 

Houses and farmland 
destroyed 

16, ooo+ July 2001 

Taraba Flood 80 houses swept away; 
410 houses extensively 
destroyed 

50,000+ displaced August 2005 

Osun  - Houses and schools 
destroyed 

17,000+ April 2001 

Ondo - Houses and schools 
destroyed 

800 April 2001 

Niger Flood Houses, schools, animals 
and farmlands affected 

200,000+ displaced 1999,2000 

Kogi Flood Houses, schools, animals 
and farmlands affected 

1500 displaced March and May 
2001 

Jigawa Flood Houses, schools, animals 
and farmlands affected 

35,00 displaced in 
1988; 450,150 
displaced in 2001 

188, March, April 
and August 2001 

Imo Flood 1000 houses; 150 electric 
poles; 40,000 oil palms 
destroyed 

10,000+ displaced April 2001 

Ekiti Flood Public school, 890 houses 2100 affected April 2001 
Edo Flood 560 houses destroyed in 

2001; State-wide 
devastation in 2012 

820 affected in 2001; 
3.8 million affected in 
2012 

March 2001, 2012 

Delta Flood Houses, schools, markets 
and farmland submerged 

425,839 affected 
between all the three 
incidences 

1999, March and 
April 2001 

Balyesa Flood Houses, schools, markets 
and farmland submerged 

273,266 affected in 
1999; 382,000 
affected in 2001 

1999, March 2001 

Akwa-
Ibom 

Flood 367 houses washed away 4000 March 2001 

Adama
wa 

Flood Houses and farmlands 
destroyed 

500 April 2001 
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Rivers Flood Residential houses, 
churches, public and 
private facilities 

300+ affected year-
in-year-out 

2006, 2012, 2013, 
2017 

Cross 
River 

Flood Entire communities, public 
and private facilities 

25,000+ affected 2017 

Anambr
a 

Flood Residential houses, 
farmland, public schools 
 And market places 
destroyed 

500,000+ affected in 
several communities 

2012, 2017 

Ogun Flood Residential houses, public 
and private buildings 
collapsed, market places 
destroyed, farmland 
washed away 

350,000 affected in 
several communities 

2012, 2017 

 
 
Table 2.2: List of Geopolitical Zone with their States (36) in Nigeria 

Nigeria Geopolitical 
Zones 

Number of States (36) States 

North Central 6 Benue, Kogi, Kwara, Nasarawa, Niger, 
Plateau and FCT (Federal Capital Territory 
Abuja/Environ) 

North East 6 Adamawa, Bauchi, Borno, Gombe, Taraba 
and Yobe 

North West 7 Jigawa, Kaduna, Kano, Katsina, Kebbi, 
Sokoto and Zamfara 

South East 5 Abia, Anambra, Ebonyi, Enugu, and Imo 

South South 6 Akwa-Ibom, Balyesa, Cross-River, Delta, 
Edo, and Rivers 

South West 6 Ekiti, Lagos, Ogun, Ondo, Osun, and Oyo 

  
 

2.4.1 Identified causes of flooding in Nigeria 

Most common factor responsible for observable flooding in Nigeria is high rainfall 

variability, coupled with heavy local rainfall and runoff generation, often exacerbated by 

anthropogenic activities (see Table 2.3). Most of the Nigeria’s states are increasingly 

suffering from annual flooding during rainy seasons caused by the increased precipitation 

linked to climate change (Aja and Olaore 2014). Flood occurs through combination of 

meteorological and hydrological extremes as well as the activities of man on drainage 

basins (Adeaga, 2008). According to Aderogba (2012), while climate change has led to 

more rains than in past which has increased incidence of flooding, Nigeria’s flooding is 

mostly human induced, exacerbated by human-nature interactions. IPCC (2014) relates 

recent impact from climate change to the extreme events such as floods and significant 

vulnerability and exposure of many human systems to current climate vulnerability. 
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Table 2.3: Key components of urban flooding in Nigeria (Nkwunonwo et al., 2016)   

No Parameters/Indicators Different factors 

1 Climate and meteorological 

events 

high rainfall variability 

runoff generation 

2 poor urban planning rapid population growth and urbanization and poor 

planning to cater for the growth increase;  

lack of proper and comprehensive land use planning 

3 Urbanization rapid population and cities expansion 

informal settlement growth 

lack of security of tenure, basic services and city 

infrastructure 

4 anthropogenic activities lack of & poor drainage networks/inadequate & silted 

drainage systems/ poor management of existing drainage;  

inadequate waste management/ dumping of refuse into 

water channels; 

lack of technical know-how, inadequate equipment for 

waste separation; 

weakness of solid waste management guidelines and 

compliance of people; 

low political will;  

Poor implementation of environmental laws and 

regulations; 

uncoordinated institutional functions; 

poor data information for planning, 

poor environmental regulatory framework;  

poor flood emergency preparedness;  

poor weather prediction, forecast & alert; poor river 

system monitoring; and  

poor attitudes of residents toward the environment and 

sanitation.  

 

Poor or non-existent drainage systems are a major human-induced exacerbator of 

flooding experienced in Nigeria (Ogundele and Jegede 2011). The urban environment in 

Nigeria is faced with myriad of issues regarding poor drainage systems (Offiong et al., 

2008; Odunuga et al., 2012). According to the study of Douglas et al., (2008), flood risks 

are caused by lack of adequate drainage coupled with poor management of the existing 

drainage and poor drainage systems (Ojo, 2008). Jimoh (2008) opined that inadequate 
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integration between road and urban water drainage coupled with poor and inefficient 

drainage facilities aggravates flooding. Aderogba (2012) revealed that no cities and towns 

in Southwest Nigeria that have ≥50% of the built-up areas connected to drains. Most 

residential areas in Nigeria have no drainage system and rely on natural drainage 

channels, and it is common for buildings and other infrastructure to be constructed in a 

manner that obstructs theses drainage channels, which results in the flooding during rainy 

season (Nabegu 2014). 

 

Urban settlements in African cities are commonly suffer by flash, fluvial, coastal and 

pluvial flooding (Douglas et al., 2008). Fluvial floods are triggered by excessive rainfall 

causing a river to exceed its channel, overtopping natural or artificial defences and 

inundating areas (Few, 2003; Vojinović, 2015). Coastal floods usually affect cities in 

proximity to the ocean or the coastal environment (Vojinović, 2015). Flash floods resulting 

from direct rapid response to high intensity of rainfall, often in steep slopes environments, 

while pluvial floods usually occur when the precipitation exceeds infiltration rates, in 

urban areas this often occurs during intense rainfall which overwhelms the capacity of 

drainage systems (Houston et al., 2011; Merz, Thieken & Gocht 2007; Vojinović, 2015). 

According to Houston et al. (2011) pluvial (rain-related) flooding in urban areas often 

presents an ‘invisible hazard’, occurring following short intense downpours. As pluvial 

flooding does not have an easily defined floodplain, it can be challenging to predict and 

plan for, and is poorly understood by the general public (Houston et al., 2011). The lack 

of regular maintenance of hydraulic conveyance systems in many African settlements 

predisposes them to blockage from debris and urban wastes, effectively reducing their 

capacity, thereby increasing the frequency of flooding (Douglas et al., 2009). Extensive 

urban and suburban growth in combination with insufficient sewer systems (Swan, 2010) 

as well as climate change aggravates the problem (Semadeni-Davies et al., 2008a, 

Semadeni-Davies et al., 2008b).  

 

Nigeria is witnessing high urbanization rates without commensurate provision of urban 

infrastructure and amenities (Aderogba 2012), with over 50% of the Nigerians living in 

urban areas (Farrell 2018). According to Adeloye and Rustum (2011), Nigeria’s increasing 

urbanization has seen a growing proportion of ground surfaces concreted, obstructing the 

percolation of water, with inadequate drains to capture additional surface runoff.  
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Echendu (2020) opined that lax implementation of planning laws mean construction of 

projects on natural floodplains and stormwater paths are approved, which exacerbates 

flooding problems and impacts on sustainability. It is not uncommon for the unauthorized 

use of land, the alteration of approved construction plans in areas that obstruct drains & 

natural waterways, sub-standard construction of infrastructure like bridges which 

subsequently collapse during the rains (Oladokun and Proverbs, 2016). Echendu (2020) 

stated that people also capitalize on loopholes of ineffective development control and 

extend their buildings over drainage pathways, with insufficient drainage one of main 

causes of urban flooding in Nigeria. 

 

Poor waste management is one of the principal anthropogenic factors contributing to and 

exacerbating the flooding problem in Nigeria (Ojo and Adejugbagbe 2017). Causal 

indiscriminate dumping of refuse in drainage channels and poor drainage conditions have 

been observed by Agbonkhese et al., (2013). The poor attitude of Nigerians to waste 

disposal has been widely discussed in various studies (Eneji et al. 2016; Ojo and 

Adejugbagbe 2017; Olukanni, Adebayo and Tenebe 2014; Sridhar and Ojediran 1983), as 

are blockages linked to the poor sanitation practices in highly populated urban areas 

(Echendu, 2020). Roadside dumping, canal dumping, and the dumping in rainwater 

channels is commonly practiced among a large proportion of the population, this causes 

blockage and results in flooding during the rainy season (Onwuemele 2012). Adebo and 

Ajewole (2012) observed that there is a rise in illegal dumping and proliferation of 

permanent piles of rubbish in commercial, industrial, and residential areas of Nigerian 

urban areas. Adebo and Ajewole (2012) recognise that there is a widespread lack of 

resources, technical and administrative capacity to properly implement sound 

mechanisms for waste management in Nigeria 

 

Agricultural lands are also increasingly being converted to residential areas to 

accommodate housing needs and development is undertaken without proper controls 

and infrastructure in place, thus worsening the flooding problem (Dan-Jumbo, Metzger, 

and Clark 2018). Urban planning in Nigeria is poor and is compounded by numerous 

compliance problems; thus, poor planning is a primary cause of the flooding being 

experienced in Nigeria (Echendu, 2020). Nigeria’s flooding is therefore inextricably linked 

to poor urban development practices (Omoboye and Festus 2014). Potschin (2009) 

asserted land use is an important determinant of the state of the environment. Regulation 
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of building construction is a task that seems to overwhelm the relevant government 

authorities in Nigeria and other parts of the developing world. Land tenure in Nigeria is 

governed by the Land Use Act of 1978 under which all land in all states of the federation 

is vested in the Governor. Access to land is by way of a 'right of occupancy' granted by 

government. This development had led to controversies in acquisition, disposal, use and 

administration of land both in rural and urban areas. More disturbing is the implication of 

this form of ownership for land development, housing provision and access to decent 

living. Political interference in planning practices, understaffing and a lack of working 

equipment are factors that negatively impact effective planning and the execution of 

duties by planners (Nnaemeka-Okeke 2016; Oluwaseyi 2019). The lack of proper spatial 

planning, poor land use and the absence of good corporate governance characterizes 

urban development in Nigeria (Adedeji et al., 2012; Abaje et al., 2015; Dalil et al., 2015). 

Lax planning and lack of valid building approvals are root cause of irresponsible 

developments (Adeloye and Rustum, 2011).   

 

2.5 Flood Risk Management: Institutional roles 
 

The means of addressing flooding and its consequences in Nigeria remains a complex 

challenge and reflects a plethora of social, cultural and environmental components. 

Unlike some disasters, pluvial flooding can often be managed with proper planning and 

provision of the necessary infrastructure (Agbonkhese et al. 2014; Satterthwaite 2017). 

This suggests that designing and implementing adequate FRM strategies comprising of 

proper spatial planning and infrastructure would help in controlling floods which 

adversely impact Nigeria’s sustainable development (Ouikotan et al. 2017). Historically, 

Nigeria has been focused on post-disaster flood response than the control (Cirella and 

Iyalomhe 2018). In 2017 alone, the Nigerian government released N1.6 billion 

($2,018,329.16) as a post-flooding response (Adekola and Lamond 2018). Funds are 

readily released for post-flood recovery, but little is directed to flood prevention 

(Echendu, 2020). The absence of an active national Flood Risk Management (FRM) 

strategy or comprehensive flood risk maps are indicators of the lack of attention paid to 

Nigeria’s flooding problem (Oladokun and Proverbs 2016). A national framework, now in 

place, aims to move reactive flood response and recovery to pro-active risk management, 

however, little practical or strategic advancement has been achieved, a national FRM 

strategy to ensure harmonization of practice is still not in place (FGN, 2013; Okoye, 2019). 
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Lack of relevant legal and policy frameworks is another indication of the low importance 

given to controlling and managing flooding in Nigeria at all three levels of federal, state 

and local governments, with to date, little effort shown by government to resolve this 

problem (Cirella and Iyalomhe 2018; Okoye 2019). Inadequate attention has been paid to 

flood control and management, lacking coordination and to date have therefore failed 

(Okoye 2019). Despite evidence of flood interventions in the past, a lack of an integrated 

Flood Risk Management (FRM) practice means that sub-optimal solutions are adopted 

and in numerous cases, more problems are created in the process (Echendu, 2020) and 

despite a comprehensive post-disaster needs assessment conducted in 2012 by the 

federal government with international collaboration, a lack of political will continues to 

hinder the achievement of stated goals (Echendu, 2020). Therefore, urgent attention is 

still required to engage an active robust national Flood Risk Management (FRM) strategy 

and a comprehensive flood risk map, if Nigeria’s flooding problems are to be effectively 

mitigated. 

 

A shift from ideology of flood hazard prevention to flood risk mitigation is increasingly the 

critical component of FRM, and a vital tool for the formulation of flood risk mitigation 

policies at all scales (Sayers et al., 2013; Mees et al., 2016 & Muhammad et al., 2020). In 

Nigeria the impacts of flooding are poorly documented. To minimize impact, various levels 

of government, community and other stakeholders have been active with measures to 

tackle flooding (Olorunfemi, 2011). These measures have been criticized as ad-hoc, non-

generalizable and not well established (Obeta, 2014). It is well known that success of flood 

risk reduction depends to a large extent on knowledge-based decisions, robust 

institutional framework, and flood risk communication (Raaijmakers et al., 2008; 

Ologunorisa & Adeyemo, 2005), these factors are missing in Nigeria and where they exist, 

they are poorly addressed Nkwunonwo et al., 2015). 

 

2.5.1 Disaster Management in Nigeria 

Institutional frameworks for addressing the threat of flooding in Nigeria date to the early 

1960s with the establishment of federal and state ministries of works (Ibitoye, 2007). 

Institutional frameworks, refer to government response procedures which include 

policies, regulations, guidelines, and agencies engaged in planning and managing flood 

emergency condition or in helping victims to cope with and recover speedily from extreme 

flood events (Obeta, 2014). However, the increasing frequency and severity of floods 
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across the country prompted the establishment of the Federal Environmental Protection 

Agency (FEPA), as a unit in the Federal Ministry of Works and Housing in 1998 (Obeta, 

2009) and Federal Ministry of Environment (FME) in 1999 (FME, 2012). Adefioye (2015) 

argues that throughout the 1970s successive Nigerian governments made feeble efforts 

to address flood risk, however, in 1999, the establishment of the National Emergency 

Management Agency (NEMA) under Act 12 of 1999 as amended by Act 50 of 1999 to 

manage disaster in all forms and ramification (NEMA, 1999:1) the stage was set for the 

country to move away from response/relief-giving centric that characterized emergency 

management before this period, to a more proactive mitigation/preparedness-centric 

approach. With FME comes various ministries and agencies for tackling flooding in 

Nigeria: Federal Emergency Management Agency (FEMA), National Emergency 

Management Agency (NEMA), the State Emergency Management Agency (SEMA), Local 

Emergency Management Agency (LEMA), National Orientation Agency (NOA), National 

Commission of Refugees (NCR), National Environmental Standards and Regulation 

Enforcement Agency (NESREA) which by 2009 Nigerian Acts supersedes the FEPA, 

Nigerian Meteorological Agency (NIMET), Nigeria Hydrological Services Agency (NIHSA), 

NEST (Nigeria Environmental Study/Action Team) and Building Nigeria’s Response to 

Climate Change (BNRCC). 

 

However, to achieve the huge task set before it, The Federal Government of Nigeria, 

through NEMA, came up with the different strategies and programmes, and one of such 

was the National Disaster Management Framework (NDMF), a comprehensive Disaster 

Management document. NDMF was to serve as a foundation upon which all plans, 

policies, programmes, and procedures for DM can be created, developed, and sustained 

(NEMA, 2001: 1). Disaster management is the coordination & integration of all activities 

necessary to build, sustain, and improve capability to prepare for, protect against, 

respond to, and recover from threatening or actual natural or human-induced disasters 

(NDMF, 2010:2). The key role of the FME towards flooding risk reduction in Nigeria is to 

assess flood risk as well as design, determine, develop and/or authorize development of 

the appropriate flood reduction measures for the country (FME, 2012).   

 

Institution capacity for disaster management (DM) under the auspices of the NDMF was 

designed to form the bedrock for the overall DM activities in Nigeria, the principle of 

shared responsibility and need to ensure proper integration and collaboration among 

stake holders (NDMF, 2001: 8). Other articles of the framework include:  
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• There shall be National Emergency Management Agency (NEMA) at the Federal 

level, State Emergency Management Agency (SEMA) at state level, and Local 

Emergency Management Agency (LEMA) at local government level. Designed to 

strengthen capacities of the Federal, State and Local Government levels to reduce 

the likelihood and severity of disasters.  

• Every tier of government shall build the capacity of their agencies to prepare for, 

prevent against, response to and recover from disaster events.  

• Federal, State and Local government, Departments and Agencies (MDAS), military, 

police, para-military and Civil Society Organizations (CSOs) shall develop their 

capacities in disaster management capabilities as first responders, Emergency 

Management Volunteers (EMVs) shall be established to compliment organized 

structures. Disaster Management Units (DRUs) shall be established in different 

military formations across the country to aid civil authority during emergencies.  

 

The NEMA is basically a coordinating body for disaster management in Nigeria. Action 

towards addressing threats of flooding which the agency coordinates include, but are not 

limited to: policy formulation, leasing with, and assessing state of preparedness of all 

other relevant agencies, data collation from relevant agencies, education of general public 

on flooding and interaction with SEMA towards distribution of relief materials to disaster 

victims within states and local government (Nkwunonwo et al., 2015). Issues relating to 

flood insurance are coordinated by the Federal Ministry of Environment (FME) agency, 

which makes federally funded insurance protection available for property owners in 

Nigeria. Policies relating to flood victims at the state and local government levels are 

coordinated by SEMA and LEMA which are overseen by NEMA. 

 

2.5.2 Challenges with Disaster Management in Nigeria 

Lack of coordination, implementation and fulfilment of mandates among relevant 

agencies is an indication of the low importance given to controlling and managing flooding 

in Nigeria at all three levels of federal, state, and local governments, with to date, little 

effort shown by government to solve this problem. Integration and coordination are 

lacking among existing government bodies who undertake flood control projects 

(Oladokun and Proverbs 2016). Despite seeming organized, the nature of Nigeria’s 

institutional approach to flood risk reduction remains flawed (Obeta, 2014; Agboola et al., 

2012; Kolawole et al., 2011). As it has failed to improve the country’s capacity to live with 
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floods (Adelekan, 2010; Seto & Shepherd, 2009; Akintola & Ikwoyatum, 2012). The 

government does not lack research institutions and agencies with skills required to design 

an effective flood risk management strategy, for instance, National Emergency 

Management Agency (NEMA) has a department of planning utilizing Geographical 

Information System (GIS) to work on flood data, but there are still no effective national 

early warning system in place at federal, state, and local governments, while the National 

Meteorological Agency (NIMET) provides seasonal rainfall predictions (SRP), 

communication remains a problem (FGN. 2013).  

 

Echendu (2020) identifies that FRM in Nigeria is mainly undertaken by state government, 

with inadequate federal input, but there is also a lack of coordination of practice among 

states with cities presenting similar environmental problems and characteristics. Some of 

the state-level FRM have been critiqued for being deficient, for example, FRM of Lagos 

state has been critiqued for lacking evaluation and early warning systems which makes it 

ineffective (Adelekan 2016; Ugonna Nkwunonwo, Whitworth, and Baily 2016). The lack of 

flood data has also been decried in the FRM plan of Oyo state (Egbinola, Olaniran, and 

Amanambu 2017). However, present low levels of inter-agency coordination coupled with 

the absence of system integration is a hindrance to such holistic approaches. Apart from 

the federal government, there are also 36 autonomous state governments in Nigeria, over 

750 local authorities, hundreds of private organizations, companies, NGOs, the individual 

property owners implementing various FRM solutions without appropriate coordination 

and collaboration. Often these entities put in place FRM measures that are sub-optimal 

for their own immediate regions and may end up exacerbating damage or inducing worse 

floods downstream (Alayande et al., 2012)  

 

Local government is unable to build the capacity because of poor funding (i.e., first 

responder) of LEMAs to prepare for, prevent, respond and recover from disaster events. 

There is an obvious absence of functional emergency management in most of the 36 

states and 774 local councils.  Most states with SEMAs are yet to assume optimal 

operation, since they came into existence, after the extensive floods of 2012. The 774 

LGAs have become dysfunctional primarily because of undemocratic tendencies of state 

governors that have largely failed to respect section 7 of the 1999 constitution, to ensure 

that democratic structures are institutionalized at grass root levels (Onwubiko, 2012:3). 

Both state and local government continue to approach NEMA for support following 

disasters (IIallah, 2012: 2). However, NEMA have been hampered by poor funding, for 
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instance, in 2012, the budgetary allocation for the agencies was 1.46B naira, which was 

highest in 12 years (2000-2012) (FGN, Budget, 2012:11). This figure cuts across the length 

and breadth of capital, re-occurring, and the emergency response expeditions. At state 

and local levels, the situation is worse. According to Adefioye (2015) the general 

disposition of nonchalance, despondency, cynicism, mistrust, and despair by Nigerians 

towards the government establishments, and in particular, emergency situations is 

concerning.  

 

2.6. Past and current flood mitigation measures in Nigeria 

The implementation of adaptation policies and pre-emptive coping practices to flooding 

at household, community and government levels is low. The incapacity of the municipality 

(first responder) to help alleviate flood risk means that communities have responded and 

attempted to adapt themselves to improve living conditions before, during and after flood 

occurrence. Approaches toward management of climate change impacts must consider 

reduction of human vulnerability with changing levels of risk (Olorunfemi, 2011). A key 

challenge and opportunity therefore lay in building bridges between current disaster risk 

management efforts aimed at reducing vulnerabilities to the extreme events and the 

efforts to promote climate change adaptation (Olorunfemi, 2008, Few et al. 2006). Within 

the context of extreme weather events and especially flooding, management strategies 

must meet present needs while providing a path of adjustment for the future – 

sustainable adaptation (Pahl-Wosll, 2006; Ashley et al., 2007; Miller, 2007). Flood 

resilience approaches at household, community and government levels in Nigeria are 

similar and are summarised in Table 2.4. 

 

2.6.1 Nigeria National Policy on the Environment 

Nigerian environmental protection provisions are generally embedded in different pieces 

of legislation (pre- and post-independence from the British in 1960) and are not under 

one main legislation (Babsal and Co., 1998). The 1980s are the start of environmental 

consciousness in Nigeria, with the Federal Military Government which came to power 

between December 1983 to August 1985 vocal about environmental protection. The 

development of Nigerian environmental laws can be divided into two time-periods (Ijaiya 

and Joseph, 2014): 
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Pre-1988 era 

The Pre-1988 environmental laws lacked adequate policies for coordinating 

environmental laws and making them effective (Ijaiya and Joseph, 2014). There were also 

no mechanisms for the collection and management of the environmental statistics, no 

waste transporters, companies’ emission data and other anti-pollution tools (Ijaiya and 

Joseph, 2014). The major concern of the government was sanitation and not eradication 

of environmental pollution, desertification, deforestation, use of pesticides and the other 

core environmental problems (Ijaiya and Joseph, 2014). These enforcement deficiencies 

however prevented an effective enforcement of the environmental laws. 

 
The post 1988 era 
The Federal Military Government set the pace with massive environmental propaganda 

while State military Governors had to implement policy guidelines by translating 

propaganda into legal reality.  The States thus lack the initiative to enact environmental 

laws (Ucheghu, 1988). Following Koko Port Toxic dumping incident in June 1988, Nigerians 

became more aware of need to protect their environment through laws and statutes, 

coordinated policies and central authority (Idowu, 2000). Thus, Federal Environmental 

Protection Agency of Nigeria (FEPA) was created by Decree 58 of December 30, 1988, with 

statutory responsibility for protection and development of the environment in general. 

The National Policy on the Environment passed into law by Federal Government of Nigeria 

(FGN, 1988) aims to achieve sustainable development in Nigeria, and to:  

 

• secure a quality of environment adequate for good health and well-being.  

• conserve and use the environment and natural resources for the benefit of 

present and future generations.  

• restore, maintain, and enhance the ecosystems and ecological processes 

essential for functioning of biosphere to preserve biological diversity and the 

principle of optimum sustainable yield in the use of living natural resources and 

ecosystems.  

• raise public awareness and promote understanding of essential linkages 

between environment, resources, and development, encourage individuals and 

community’s participation in environmental improvement efforts.  

• and co-operate with other countries, international organizations, and agencies 

to achieve optimal use of trans-boundary natural resources and effective 

prevention or abatement of transboundary environmental degradation. 
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Table 2.4 Identification of flood mitigation measures 
No Parameters Coping strategies adopted 

1 Coping strategies at 
household level 
Olorunfemi  

Support from friends and relatives; Olorunfemi (2011); Adelakun, (2015) 
Personal savings accounted for the way large proportion of the victim’s 

cope with the immediate impacts of the disaster; 
Borrowing from local money lenders; 
Borrowing from banks; 
Majorly is ensuring proper disposal of solid waste and cleaning of 

immediate environment; 
Protect unaffected property and survivors; 
Abandoned our dwellings and relocate to safer area of the city; 
Flood proofing buildings by raising the wall/foundation of buildings; 
Construction of wooden walkways; 
Construction of drainage channels; 
Evacuation of water out of building using water pumping machines; 
Prayers; 
Help ourselves/affected people; Seeking government attention and 

assistance; 
Raise funds; 
Replacement of damaged item; 
Planting trees (Buttler, 2005). 
 

2 Coping strategies at 
the community 
level  

Constant clearance of the drainage channel (Douglas et al., 2008; 
Adelakun, 2015); 

Using sand to raise the entire area to a higher level. Organised sand filling 
of roads; 

Use of sandbags; 
Building wooden bridges as walkways within the community; 
Clearing drainages of solid waste and silt to allow free flow of storm 

water; 
Levying of households within neighbourhoods for purpose of carrying 

out structural measures; 
Use of canoes for movement is adopted because of severity of flooding 

experienced; 
Request the assistance of the local or state government. 

 
3 Coping strategies at 

government level 
More focused on post-disaster flood response than control Cirella and 

Iyalomhe (2018);  
Reactive flood response and recovery has been in operation from 

inception (Oladokun & Proverbs, 2016); 
Main focus has been on the structural measures; 
Over dependence on imported expertise and technologies; limited 

knowledge transfer to indigenous experts (Ugochukwu & Onyekwena, 
2014); 

Projects lack right mix of soft elements like advocacy, education, 
stakeholders’ participation (Adewole et al., 2015; Agbola et al., 2012; 
Kolawole et al., 2011; Nkwunonwu et al., 2015).  

The Federal Republic of Nigeria (1988) in its national policies on the environment states:  
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“In order to promote (environmental) goals and awareness objectives, 

actions will be keen to raise public awareness, promote understanding of the 

essential linkages between environment and development and to encourage 

individual and community efforts through: 

 

• adopting community-based approach to public education and enlightenment 

through social groups, voluntary associations and occupational organizations; 

• intensify use of mass and folk media at Federal, State and Local Government 

levels; 

• encourage inclusions of environmental awareness and enlightenment studies 

in the educational curricular at all levels; 

• campaign for a “safe environment” in conjunction with health for all”; 

• provision of information on the appropriate methods and technologies for the 

treatment and disposal of waste.” 

 

It is pertinent to note that most of these environmental laws are written on paper but are 

yet to be implemented (Ijaiya and Joseph, 2014). The enforcement agencies, police, 

courts, state and local governments lack effective enforcement strategies for the 

implementation of the laws. This is further exacerbated as the agencies themselves are 

not financially viable to meet their obligations and perform their functions effectively.  

 

Nigeria formulated its first national policy on the environment in 1991. It was revised in 

1999, and last revised in 2016 to capture emerging environmental issues and concerns. 

Thus, the purpose of the National Policy on the Environment (2016) is to define a new 

holistic framework to guide the sustainable management of the environment and natural 

resources for the country. In addition to existing 1991 and 1999 draft policy documents, 

this policy derives its strength from the fundamental obligation for the protection of the 

environment as stated in section 20 of the Constitution of the Federal Republic of Nigeria 

(1999), which provides that the “State shall protect and improve the environment and 

safeguard the water, air and land, forest and wild life of Nigeria” (Constitution of Federal 

Republic of Nigeria, Chapter II; section 20). The strategic objective of National Policy on 

the Environment (Revised 2016) is to coordinate environmental protection and natural 

resources conservation for sustainable development (Food and Agriculture Organization 

of the United Nations, 2016).  
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This goal will be achieved by the following strategic objectives: 

i. securing a quality of environment adequate for good health and 

wellbeing;  

ii. promoting sustainable use of natural resources and the restoration and 

maintenance of the biological diversity of ecosystems;  

iii. promoting an understanding of essential linkages between 

environment, social and economic development issues;  

iv. encouraging individual and community participation in environmental 

improvement initiatives;  

v. raising public awareness and engendering a national culture of 

environmental preservation; and  

vi. building partnership among all stakeholders, including government at 

all levels, international institutions and governments, non-

governmental agencies and communities on environmental matters 

 

Good urban governance needs to be transparent, inclusive, collective and efficient to 

reduce existing disaster risks and avoid creating new ones.   

 

“The Nigerian national policy on environment has been ineffective in 

achieving a sustainable economic growth and development because it was 

not based on certain fundamental principles which could lead to sustainable 

development of Nigeria. More importantly, this policy has been frustrated 

due to implementation gap issue arising from lack of the community 

participation in the drafting and implementation of policy guidelines and 

failure to take into cognizance cultural diversity and circumstances in which 

the document is to operate. We, therefore, recommend that government 

should decentralise environmental responsibilities and create a timeline for 

policy implementation in order to achieve a sustainable national policy on 

environment and to preserve our biodiversity.” (Akamabe & Kpae, 2017) 
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2.7 Flood risk moving forward in a changing climate 

Several climate change projection and impact studies in Nigeria have identified significant 

impacts on livelihoods and the broader economy, whilst the rising temperatures, extreme 

heat, and changing precipitation patterns will induce new challenges and exacerbate 

existing ones (Abraham & Fonta, 2018; Akande, et al., 2017; Amanchukwu, et al., 2015; 

Anabaraonye, et al., 2019; BNRCC, 2011; Ebele & Emodi, 2016; Edema et al., 2021; Elum 

& Mamodui, 2017; Enete, 2014; Federal Government of Nigeri, 2013, 2014; Haider, 2019; 

Jibrilla, et al ., 2018; Madu, 2012, 2016; Matemilola, 2019; NEST, 2011; Ogbuabor & 

Egwuchukwu, 2017; Olaniyi, et al., 2019; Onwutuebe, 2019; Osuafor & Nnorom, 2014; 

Sayne, 2011; Solomon & Edet, 2018; World Bank Group, 2012). According to the WMO 

(2019), climate in Africa was characterized by continued warming temperatures, rising sea 

levels and increasing impacts associated with the extreme weather. It constitutes a 

snapshot within a continuum of rapidly rising longer-term climate-related risks associated 

with global warming. The WMO (2019) asserted that temperature and precipitation are 

two key indicators that characterizes that affect the living conditions in African societies, 

inexorably linked to agriculture, food security and water resources. The WMO (2019) 

report determines that urgent efforts are required to pursue enhance resilience through 

appropriate prevention and risk management strategies, with Africa considered a ‘hot 

spot’ for climate variability and change impacts. African temperatures in recent decades 

have been warming at a rate comparable to that of most the other continents, and thus 

somewhat faster than global mean surface temperature (UN, 2020), with several studies 

identifying increased rates of night-time warming (Ageena et al., 2014). 

 

Nigeria’s climate has been changing, with increases in temperature (Akande et al., 2017; 

Amanchukwu et al., 2015; BNRCC, 2011; Enete, 2014, 234; Federal Ministry of 

Environment, 2014; Oladipo, 2010); variable rainfall (Haider, 2019; Oladipo, 2010, 7); sea 

level rises and coastal flooding (Akande et al., 2017; Ebele and Emodi, 2016; Federal 

Ministry of Environment, 2014, 31; Olapido, 2010, 38); drought and desertification 

(Amanchukwu et al., 2015; Haider, 2019; Olapido, 2010); land degradation; more frequent 

extreme weather events (Akande et al., 2017; Amanchukwu et al., 2015); affected 

freshwater resources and loss of biodiversity (Elisha et al., 2017; Ebele and Emodi, 2016; 

Olaniyi et al., 2013). The duration and intensities of rainfall events have increased in the 

last three decades, producing increased runoff and flooding (Enete, 2014), with rainfall 

extremes projected to increase (Haider, 2019). Droughts have also become more frequent 
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in Northern Nigeria, arising from a decline in precipitation and rise in temperature 

(Amanchukwu et al., 2015; Olapido, 2010). Many sectors of the country’s socio-economy 

are vulnerable to climate change. Further, extreme weather events have become a yearly 

occurrence, for which people have not learned to prepare (Enete, 2014; BNRCC, 2011). 

Nigeria has also experienced an increase in climate extremes in the recent years (Akande 

et al., 2017; Amanchukwu et al., 2015). Floods are the most common, recurring disaster 

in the country (Federal Government of Nigeria, 2013, xix).  

 

Most studies indicate that climate will continue to change with far reaching implications 

on environment and human livelihood (Olorunfemi, 2010). However, it is important to 

note that the spatial and temporal distributions of these changes may result in increased 

flooding or droughts, or both. Climate change – and likely increase in disasters – threatens 

to block pathways out of poverty in developing countries, especially those in Africa 

(Lemons and Tompkins, 2008). According to ISDR (2008), any increase in disasters, 

whether large or small, will threaten development gains and hinder implementation of 

the Millennium Development Goals.  

 

There is a pressing need to improve the dissemination, access and public awareness and 

understanding of the impacts of climate change. This includes access to information 

regarding historical climate, future climate change projections, potential impacts, causes 

of vulnerability, technologies and measures for managing climate risks and implementing 

new technologies (BNRCC, 2011).  

 

In the coming decades, climate change is expected to exacerbate the risk of disasters, not 

only from more frequent and intense hazard events, but also through greater vulnerability 

to existing hazards (ISDR/UN, 2008, p. 2). Cities in developing countries are particularly 

vulnerable to climate change impacts, especially changes in rainfall (Vogel 2000), because 

of exposure to extreme weather events and dependence on natural resources (Vogel, 

2002). According to Satterthwaite et al. (2007), the scale of the devastation to urban 

populations and economies caused by extreme weather events in recent years highlights 

their vulnerabilities. Henderson (2004) revealed that level of risk and vulnerability in 

urban areas of developing countries is attributable to the socio-economic stress, aging 

and the inadequate physical infrastructure. Approaches toward management of climate 

change impacts must consider the reduction of human vulnerability under the changing 

levels of risk.  
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2.7.1 Education, climate change and disaster risk 
 

The poor perception of flooding among local communities is a major issue which 

underscores the current activities of National Orientation Agency (NOA) within the 

Nigerian institutional framework (Ologunorisa and Adeyemo, 2005; Ajibade et al., 2013). 

The importance of local communities being aware of flooding and actively participating in 

discussions and decisions which might increase their resilience and adaptability to hazard 

are highlighted in the roles of NOA, which re-orientates and keeps Nigerians informed 

about the ways of taking part in issues that affects them (Nkwunonwo et al., 2015). The 

level of public awareness on issues related to climate change in Nigeria is low (BNRCC, 

2011). Adaptive capacity is the ability of individuals and communities to adjust to climate 

change, to moderate potential changes, to take advantage of opportunities or to cope 

with the consequences (BNRCC, 2011, xiii). It depends on the sufficient education, assets, 

information and income (Madu, 2016). Information and knowledge sharing must be made 

accessible to a wide range of the people, particularly those most vulnerable (Anabaraonye 

et al., 2019; BNRCC, 2011). Hence, there exists a need to channel flood-risk awareness 

and preparedness through both formal and informal education to strengthening 

community-based adaptation (CBA) (Ajaero and Anorue, 2018; Amadi and Udo, 2015; 

Amanchukwu et al., 2015; Anabaraonye et al., 2019; Ayanlade et al., 2017; BNRCC, 2011; 

Duru and Emetumah, 2016; Haider, 2019; Huq, 2011; IPCC, 2014; Nkechi et al., 2016; 

Nzeadibe et al., 2011; Otitoju and Enete, 2016; Ozor et al., 2012, 243; Patwardhan et al., 

2009; Reid et al., 2009, p. 13; Reid et al., 2015; Warrik, 2011; WeAdapt, 2017). Studies 

indicate that the Nigerian media has given insufficient attention to climate change issues 

(Ajaero and Anorue, 2018). Nigerian children and youth are not yet educated on these 

issues and thus do not have sufficient knowledge on how to deal with situations caused 

by climate change (Duru and Emetumah, 2016; Amanchukwu et al., 2015). The efforts of 

the government and different agencies in Nigeria to educate the populace have been 

inadequate (Ifeanyi-obi and Nnadi, 2014).  

 

2.7.2 Effective and focused communication 

NEMA’s failure to pay specific attention to localised contexts, including how inhabitants 

earn their livelihoods and prevailing high illiteracy levels, contribute to ineffectiveness of 

the mass media in conveying flood alerts (Ebhuoma and Leonard, 2021). Despite the 

advantage of achieving wide coverage within a short timeframe and being cost effective, 
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a major limitation of mass media is the disparity between broadcasting and end-users 

need for the knowledge. Effective communication requires weather/hazard warnings to 

be presented in respective indigenous languages, failure to do so can impede 

understanding of the messages content (Ebhuoma and Leonard, 2021). A crucial reason 

why use of mass media was unsuccessful in communicating the 2012 flood warnings was 

the inability to provide vulnerable communities with downscaled forecasts. While 

weather forecasts are often broadcast through the radio, it is not produced for specific 

communities. NIMET generates weather forecasts specifically for the major cities in 

Nigeria, unless a state government requests NIMET’s assistance to generate a forecast for 

a specific rural agrarian community. The need for NIMET to produce weather information 

and more robust and reliable forecasts at different spatial scales is recognised (Federal 

Ministry of Environment, 2014). The NiMet Director General regretted that most states 

and local government areas are not captured in the weather prediction system, so that 

weather changes in those areas could be monitored (THISDAY Newspaper 23rd 

September, 2022). 

 

2.8 Summary 

A key repeating point from case studies is that rainfall and river flow on the African 

continent show high levels of variability across a range of spatial and temporal scales. This 

poses several complex challenges for management of floods in unplanned urban tropical 

African communities. Flood events in tropical-African are closely linked to the hydro-

meteorological conditions and changes in rainfall patterns. Urban settlements in African 

cities are commonly ravaged by the flash, fluvial, coastal and pluvial flooding, exacerbated 

by diverse anthropogenic factors. Overall flood risks are high due to high levels of 

exposure and as a function of their low adaptive capacity. Within urban tropical-Africa 

communities flooding is often human induced, a result of poor urban planning practices 

and insufficient physical infrastructure. Political stagnation and/or interference in 

planning is negatively impacting effective planning and capacity for effective execution of 

duties by planners. The main indicators and contributors to flood risk are poverty, social 

inequality and marginalisation, poor risk perception and understanding, poor risk 

communication, lack of understanding of current and future risks and implications at the 

city scale, lack of long-term planning, poorly integrated and comprehensive planning, 

weak institutional frameworks, absence of comprehensive flood risk maps, lack of flood 

data, ineffective legal and policy frameworks, poor policy implementation, lack of 
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integrated flood risk management practice, lack of political will and coordination among 

states, poor funding, endemic corruption, weak municipality capacity, and poor 

implementation and enforcement of environmental law. Attempted to ameliorate flood 

impacts are complicated by complex interlinked political, socio-economic and 

environmental changes. 

 

Coping strategies employed by the vulnerable inhabitants across African cities, including 

those in Nigeria to pluvial flooding are often focused on household and local community 

actions (Table 2.4). Approaches reliant on structural flood control measures such as 

drainage systems and other flood defences are generally found to be unsustainable 

outside major cities.   
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CHAPTER 3 

RESEARCH METHODOLOGY AND DESIGN 

This chapter examines the methods and procedures employed to 

enable the research within this project. The focus of this research is to 

have an in-depth understanding of challenges and potential solutions 

to pluvial flood risk in urban tropical African communities. This will be 

achieved through the use of Ijebu-Ode, in South West Nigeria as a case 

study. 

 

3.1 Introduction 

This chapter describes the methods and procedures for conducting this research, which 

adopted a mixed methods design using both qualitative and quantitative research 

methods. A combination of the two approaches were considered most appropriate for 

this study because it provided a wide information base and enabled data collection 

aligned with the objectives, with instrumental records (i.e., Rainfall and Temperature), 

non-instrumental records (Newspaper and National news), questionnaires and interviews 

being the main form of data collection. The thesis aims and objectives (section 1.5) were 

realised through the use of Ijebu-Ode in South west Nigeria as a case study. The roles of 

policy makers and implementers in flood management were explored. This chapter is 

subdivided into the following components:  

(1) Guiding concept of the study;  

(2) Interdisciplinary approaches to flood risk management; 

(2) Mixed method approach; 

(4) Data analysis for the instrumental records; 

(5) Questionnaires and interviews; 

(6) Question design 

(7) Interview design  

(8) Data analyses; and,  

(7) Historical hydrology and archives 
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The research was undertaken as a mixed methods study, so each method is descried in 

subsequent sections. Mixed method approaches are well-suited to interdisciplinary 

research that seeks to assess both ‘what’ and how’ questions. This research adopted the 

complementary approach of employs rigorous quantitative research method (Nnadi et al., 

2019) to assess the magnitude of the problem and undertake rigorous qualitative research 

to explore meaning and understanding of the context (Kaur, 2016). The purpose of using 

the mixed methods research, of combining qualitative and quantitative research 

components, was to expand and strengthen a study with heightened knowledge and 

validity (Schoonenboom and Johnson, 2017).  

 

Both qualitative and quantitative research in this study enabled in-depth insights. The 

type of information required, and the techniques used for obtaining information are 

dictated by the objectives of the study and accessibility to existing data. The climatic data 

were collected and analysed; conducting a survey was crucial to understand flood risk 

perception levels - appropriate survey methods was considered - questionnaires (i.e., 

street survey method) and interviews (personal structure interview method).  

 

3.2 Guiding Concepts of the study 

The conceptual framework that is considered most appropriate and applied to guide this 

research encompasses the Disaster Risk Reduction (i.e., DRR) (see Section 1.9), 

Meteorology (see Section 1.7), Environmental Precarity (see Section 1.10 and 2.2), 

Climate Change Adaptation (see Section 1.8), and Education Theory (see Section 1.6). At 

a global level, flood management has evolved from flood control approaches to flood risk 

management (Quikotan et al., 2017). As mentioned earlier (section 1.9), flood risk 

management encompasses assessment of risk of flooding from all flood mechanisms, 

identification of flood mitigation measures and improving the capability of a community 

or region to cope with floods (Figures 1.9-1.11), and aims to implement measures for risk 

and vulnerability reduction (De Bruijn, 2005; Sayers et al., 2013, p 3 & 4). This study 

explores potential sources of flooding, adverse effects and socio-cultural, economic and 

environmental losses caused by flooding by considering four main indicators, namely 

hazard, exposure, vulnerability and community resilience. The conceptual framework is a 

rationale for choice of indicators and the way in which they are connected. The logic in 

this integrated flood risk management framework (Figure 3.1) suggests that once we are 

successful in fostering community resilience, we will greatly reduce the flood risk(s).  
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Reducing risk is undertaken in terms of creating awareness for behaviour change, but also 

through the creation of new knowledge - awareness-raising is a process that seeks to 

inform and educate people about a topic or issue with the intention of influencing their 

attitudes, behaviours and beliefs towards the achievement of a defined purpose or goal 

(Sayers, 2000. p. 11-12), and can mobilize the power of public opinion in support of an 

issue and thereby influence the political will of decision makers (UNDP and DCAF, 2008. P 

74).  A change in behaviour could be, or result in, changes in political commitment for 

reduction in precarity and vulnerability (Dwek, 2007; Dike, 2015; Neblier, 2020; Senge, 

2006), or changes in individual or community behaviour in relation to flood risk (Aerts et 

al., 2018; Priest, 2021; Tonn et al., 2019). For example, the challenges facing Nigeria in 

terms of their leaders mind-sets have been investigated  and its impact on decision 

making (Acemoglu & Robinson, 2012; Scharmer & Kaufer, 2013; Senge, 2006 and Dike, 

2015). 

 

 

Figure 3.1: Integrated guiding concepts for this research 

 

 

  

https://journals.sagepub.com/doi/10.1177/2158244015611714#bibr2-2158244015611714
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Table 3.1: Research objectives and data collection methods for a study of pluvial flood 
risk in mixed formal-informal settlements 

Research objectives Data sources 
(samples) 

Methods Example of 
questions 

1. To review and identify the 
past, present and future 
urban flood risk challenges in 
tropical Africa. 
 

-Peer review journal 
articles and 
professional journals; 
-Statistical 
government data; 
-Professional 
association 
materials; 
-Newspaper 
publications 

Literature 
review 

-What is the scale of 
flood risks challenges 
across African 
countries? 
-What are common 
concerns, similarities 
and differences in 
flood management 
practice across 
African countries? 

2. To assess whether 
changes in climate are 
responsible for a shift in 
climate risk, by assessing 
rainfall and temperature 
trends and associated 
changing flood incidence, 
through analysis of the flood 
history/events (using 
instrumental and non-
instrumental sources) in the 
city of Ijebu-Ode. 
 

-Nigerian 
Meteorological 
Agency, Ijebu-Ode 
Station 
-Daily newspapers 
(Flood chronology: 
1933-2019) and 
National News 

Data was 
purchased 
from Nigeria 
Meteorological 
Agency, Ijebu-
Ode station 
(NIMET) and 
collected 
through 
national portal 

Are there significant 
trends/patterns in 
extreme rainfall, 
frequency of 
extreme events, or a 
pattern of increased 
daily maximum 
precipitation over 
the study period? 
Is there decadal 
variability over the 
study period? 
Do minimum and 
maximum 
temperatures 
change? 

3. To determine how 
anthropogenic factors 
exacerbate flood risk, such 
as waste management, 
drainage channels and 
urbanization. 
 

Residents of study 
areas and 
community leaders. 

Questionnaire 
and personal 
structured 
interviews. 

See Appendix B & C. 

4. To identify how 
communities and individuals 
continue to live with the 
devastating impacts of 
floods and assess how 
different types of flooding 
impact communities in Ijebu-
Ode. 
 

Residents of study 
areas and 
community leaders. 

Questionnaires 
and personal 
structured 
interviews 

See Appendix B & C. 

5. To evaluate the potential 
of environmental education 
in school curricula and 
approaches for raising 
effective community 
awareness of flood risk and 
preparedness as a long-term 
risk mitigation tool. 

Educators and 
targeted high-profile 
interviews. 

Questionnaires 
and personal 
structured 
interviews 

See Appendix D & E 
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3.3 Interdisciplinary approaches to flood risk management  

Interdisciplinary approach is explored in this study because perennial flooding in Ijebu-

Ode is addressed from viewpoint of risk perspective incorporating hazard, exposure and 

vulnerability. Hence, substantively understanding the influence that floods have on Ijebu-

Ode communities and proffering potential solution requires an interdisciplinary approach 

which demonstrated the value of:  

 

(i) engaging with meteorological and hydrological and social factors;  

(ii) engaging with the local community to understand their concerns, aspirations and 

adaptation ideas;  

(iii) exploring measures that will help in the implementation of the adaptation 

measures while responding to formal-informal settlements; and,  

(iv) exploring measures that will prompt high level of flood risk communication, 

coordination and integration among various agencies, and formulation of policies 

needed to improve flood resilience, overall, flood risk management (FRM). 

 

The issues of FRM do not fit neatly into a disciplinary boundary and an interdisciplinary 

approach is particularly suitable (Lawson et al., 2014). The increasing trends in global flood 

risk are driven by a complex web of interactions among natural, built environment and 

social systems (Tate et al., 2018), solutions to reduce flood risk and improve community 

resilience therefore depend upon contributions from natural and social scientists. Tate et 

al. (2018) opined that physical science contributes to understanding the role of the 

meteorological, hydrogeological, and ecological processes, with engineering knowledge 

essential to describe overland flow, built environment, and flood extents and timing whilst 

the social science research helps explain the influence of social, economic, psychological, 

and political factors that may increase or reduce flood risk. Holistic, interdisciplinary 

approaches are increasingly endorsed as the most effective way to provide sound science 

and tackle the environmental and societal problem of flooding, while avoiding partial 

framing of the FRM debate (Lowe & Phillipson, 2006). Interdisciplinary research may also 

be more responsive to public needs and concerns and a valid means of generating science 

policy (Lowe & Phillipson, 2006). 
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3.4 Mixed Methods Approach  

As noted previously, a mixed methods approach was best suited to answering the 

research questions. Use of both qualitative and quantitative research in this study enabled 

in-depth insights and improved understanding of challenges and potential solutions to 

pluvial flood risk in the urban tropical-African communities. Although not universally 

accepted, a dual approach in research is gaining increased acceptance in social and 

physical sciences (Tashakkori and Teddlie, 2010) because it helps offset weaknesses 

exhibited by each individual approach (Creswell and Clark, 2007; Newman, 2008). The 

data collected in qualitative research are usually in narrative rather than the numerical 

form, such as the transcript of an unstructured, in-depth interview (Marja and Ann, 1997). 

Analysis of qualitative data organizes, summarizes, and interprets these non-numerical 

observations. The goal of qualitative research is development of concepts that help clarify 

phenomena in natural, rather than the experimental, settings, giving due emphasis to 

meanings, experiences, and views of all the participants being studied (Marja and Ann, 

1997). Quantitative research is usually deductive, relying on experimental and survey 

methods to test the specific hypotheses based on general principles (Marja and Ann, 

1997), it is strong in inductive reasoning, building, and expanding theories concerning 

relationships among phenomena. In actual practice of the scientific research, theory and 

research interact through a never-ending cycle of deduction, induction, deduction, 

induction and so forth (Babbie, 1992).  

 

Quantitative research generates reliable outcome data that are can be generalizable to 

some larger populations, whilst qualitative research produces rich, detailed, and valid 

insights on participant’s, rather than the investigator’s, perspectives and interpretations 

(Steckler et al., 1992). Both quantitative and qualitative research have weaknesses that to 

some degrees are compensated for by the strengths of the other. Quantitative research 

is well suited to establishing cause-and-effect relationships, to testing hypotheses and to 

determining the opinions, attitudes, and practices of a large population, whereas 

qualitative research lends itself to developing hypotheses and theories and to describing 

processes such as the decision making or communication processes (Marja and Ann, 

1997). Marja and Ann (1997) opined that the nature of inquiry is similar in both 

quantitative and qualitative research, it is couched in the human desire to understand and 

explain behaviour and events, their components, antecedents, corollaries and 

consequences. If differences among researchers exist, it is not because they aspire to 
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different ends, but because they have operationalized their methods for reaching those 

ends differently (Dzure and Abraham, 1993). Even though both approaches are different 

from one another, one is not necessarily inferior to the other. 

 

Planning and implementing the two approaches simultaneously require more time and 

resources than implementing either of the two methods individually (quantitative or 

qualitative), (Horch, 2009; Curtis and Watson, 2014). In addition, the dual approach 

requires a variety of expertise, often making it difficult for an individual researcher to 

execute (Gerrish and Lacey, 2010). Whilst Tashakkori and Teddlie (2010) argue that may 

present difficulties in drawing generalisable conclusions from collected data exist, this can 

be offset when quantitative research is used in combination, as the latter enables 

researchers to draw more generalised conclusions. Several authors (Terry, 2011; Ary et 

al., 2013; Glenwick, 2016) have argued that a limitation of quantitative research is that it 

ignores or underrepresents local contextual issues, however, this can be avoided by using 

a dual approach which incorporates qualitative data, which is better suited to explore 

some of these more specific local/regional contextual issues. 

 

The type of information required, and the techniques used for obtaining information are 

dictated by the objectives of the study and accessibility to existing data. The climatic data 

(instrumental records) were collected from the Nigeria Meteorological Agency, Ijebu-Ode 

station through the national portal. To date, there are no public or official data (non-

instrumental) or records (official documents) exist detailing flooding in Ijebu-Ode. A wide 

survey was conducted to gain an in-depth insight into past flood occurrence in the study 

area, following an investigation of past documentary accounts (e.g., newspapers and 

news reports) of flooding. Conducting a survey was crucial because it offers the 

opportunity to gather vital empirical data on flooding issues confronting Ijebu-Ode 

residents, and types of flood risk management approaches that might be utilised by 

residents and relevant authorities. Once it had been established that there were no pre-

existing data sources on flooding in Ijebu-Ode, the use of the appropriate survey methods 

was considered - questionnaires and interviews. Previous research has suggested that 

surveys can be presented in many formats, such as the personal interviews, mail 

questionnaires, group interviews and telephone surveys (Kothari, 2004).  
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Qualitative data was gained via interviews with selected community leaders and 

environment workers at the local government level, additional interviews were held with 

lecturers in teaching education institutions and relevant state government Agencies for 

the purpose of identifying key policy formulation gaps and to examine the principal causes 

of perennial pluvial flooding, vulnerability, coping strategies engaged at household, 

community and local government levels and best approaches to mitigate future flood 

disaster risks. Before commencing the research study, an application was made to/and 

approval was granted by the Research Ethics Committee at the University of Liverpool 

(see Appendix A). The primary data collection was focussed around: 

• Daily newspapers (Flood chronology: 1933-2019); 

• Community & official reports from relevant government institutions (NIMET, 

NEMA, FME etc.); 

• Particular surveys and questionnaires; 

• Interviews; 

• Personal structured interview was used to examine perception of participants 

understanding of the flood risk and to explore community interaction with 

existing flood relief and drainage channels. 

 

Rainfall and air temperature (maximum and minimum) data - 30-year study period (1989-

2018) was collected from (NIMET) Ijebu-Ode station through the national portal. 

 

3.5 Data analysis for the instrumental records 

In order to examine the impacts of climate variability and change (CVC) on the rainfall, 

meteorological data for the recent 30-year period was used, as defined by WMO (WMO, 

2017). To examine the seasonal variability and changes in rainfall (CVC), this study used 

monthly rainfall and it was sufficient to explain the seasonal variation in rainfall in the 

LGA, this helps overcome issues of data gaps at the daily level. Meteorological data were 

analysed using trend and time series analysis to explore the seasonal and annual 

variability and change. Time series analysis of monthly and annual rainfall values were 

used to illustrate the trend of rainfall and in estimating seasonal variation (Ekwe et al., 

2014). Trend analysis included computation of annual rainfall trends and annual rainfall 

anomaly (ARA). Anomaly here is the deviation of a mean annual or seasonal rainfall and 

temperature from a long-term mean (Juma, 2015). Regression analysis was performed to 

ascertain the effect of changing climate time (years) on rainfall variations.  
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3.5.1 Descriptive statistics 

In respect of objectives outlined (see Section 1.4), a number of statistical approaches are 

used for data analysis to investigate the temporal changes in rainfall, temperature and 

potential evapotranspiration. Descriptive statistics are selected to provide concise 

information and to facilitate the analysis. Descriptive statistics are used to describe 

basic features of climatic data, they may be a pre-cursor to future research because it 

can be helpful in identifying variables that can be tested. Data collection allows for the 

gathering of in-depth information that may be either quantitative (surveys) or qualitative 

(observations or case studies) in the nature (David, 2005).  

 

3.5.1.1 Box and whisker’s plot 

Box plot is one way of graphically focusing, conveying and illustrating statistical 

information on location and datasets variability (Tukey, 1977). It offers a graphical 

summary of the climatic dataset characteristics, including central tendency, dispersion, 

asymmetry and extremes, arrived at through percentile rank analysis and plotting of 

maximum and minimum data values. Banacos (2011) opined that since the box and 

whisker plots display measures of central tendency and spread free from assumption of a 

normal distribution, it provides an effective way of identifying asymmetrical attributes in 

meteorological datasets.  Standard Deviation is a measure of dispersion, but it uses the 

‘mean’ rather than ‘median’ as its standard from which the average variation (or 

‘deviation’) of all other values is measured. The larger the standard deviation, the greater 

the variability of observations in sample is (Nunnally & Bernstein, 1994). The standard 

deviation is vulnerable to outliers. Coefficient of variation (CV) determines the percent of 

the results that are equal to the mean of the data. It shows the extent of variability in 

relation to mean of dataset and forms a statistical measure of the dispersion of data 

points around the mean. The range of parameters presented within the box and whisker 

plot are demonstrated in Figure 3.2. According to (Banacos, 2011), box plot is a 

standardized way of displaying the distribution of data based on the five-number 

summary: minimum, first quartile, median, third quartile, and maximum. The median. 

Median is the middle data observation in a ranked of any dataset and as a measure for 

central tendency of the data and the same as the 50th percentile of a data.  
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Figure 3.2: Example of box-plot when interpreted (Wang, 2013) 

 

The advantage of the box-plot method is that it is able to compare multiple datasets side-

by-side, as idealized (see Figure 3.3).  Important characteristics of each dataset (i.e., 

central tendency, skewness, dispersion, and extremes) are very easy to interpret and 

visualize (Song, 2016). 

 

Figure 3.3: Example of dataset compared side-by-side (Wang, 2013) 

 

Studies have shown that, if data is skewed, IQR is a more appropriate measure of 

variability than the standard deviation and coefficient of variation. In measuring the 

rainfall variability through the dataset in a more appropriate measure, the interquartile 

range (IQR) is employed (Bhandari, 2020; Frost, 2018; Samuels & Gilchrist, 2014; Whaley, 
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2015). Statistically, the IQR is calculated to be Q3-Q1, (the distance covering the middle 

50% of the data). The larger the IQR, the more variable the data set is.    

 

3.5.1.2 Rainfall seasonality index 

The first attempts to quantify rainfall regimes were made by Ayoade (1970), Markham 

(1970) and Nieuwolt (1974). The study of rainfall seasonality in Ijebu-Ode city using an 

individual seasonality index is a numerical value used to evaluate seasonal trends, inter-

annual rainfall variability and the statistical significance of the findings. Walsh & Lawler 

(1981) observed that rainfall seasonality is a complex concept, that incorporates a number 

of independent components, they indicate that it assesses seasonal contrasts in rainfall 

amount, and not dryness or wetness in the absolute sense.  

 

The correlation of seasonality index (SI) (the sum of the absolute deviation of mean 

monthly rainfall from the overall monthly mean divided by the mean annual rainfall) was 

initially determined, is another means of characterizing fluctuations in rainfall by showing 

different rainfall regimes (Walsh and Lawer, 1981, Adenodi, 2018). The SI, proposed by 

Walsh and Lawler (1981) were applied to quantify the annual rainfall regime, the index 

varies from zero (when all months share same amount of rainfall), to 1.83 (when all rainfall 

incidences occur in a single month). Depending on the distribution of rainfall throughout 

the year, an area's climate might be described as relatively seasonal with a short dry 

season or marked seasonal with a protracted dry season. (Patil, 2015).  

 

Overall, the rainfall seasonality index helps to evaluate rainfall seasonal trends, inter-

annual rainfall variability and irregularities, contrast in rainfall, confirm rainfall regimes, 

spot shifts, characterize rainfall fluctuation, instability and gives great insight to the 

problems that may arise. Many researchers are interested in water resource planning and 

management, hydrological modelling, flood frequency analysis, flood hazard mapping, 

agricultural planning, climate change impacts, water resource assessments, and other 

environmental assessments through seasonality index analysis, according to Hasanain 

(2017) and Sadiq (2020). 

 

  



 

94 
 

3.6 Questionnaires and interviews  

The study selected communities prone to, and experiences of, perennial flooding within 

Ijebu-Ode city. The survey data were collected through a household and 

organizational/parastatal questionnaire survey, personal interviews, policy-maker 

interviews that focused on inhabitant’s perceptions on the causes and impacts of flooding 

and their coping strategies during and after extreme weather events. Participants for the 

household street survey and parastatal survey were randomly selected, whilst community 

leaders and policy-makers were formally contacted for personal interviews. The first 

segment of the household survey and community leaders’ interview was conducted in the 

months of April and July of 2020, whilst the second segment of the teacher education 

lecturers survey and policy-maker interviews were conducted in June and August, 2021. 

All respondents were 18+ years old.  The current study complies with the University of 

Liverpool ethics with informed consent obtained. 

 

3.6.1 Street survey (paper based)  

Questionnaires (paper copy) were randomly distributed to draw facts from voluntary 

participants who are resident the in ten (10) flood prone areas/zones i.e., 

(Yidi/paramount/Sakasiru, Folagbade/Nepa, Irewon, Ibadan Road/Bonojo, Molipa 

Express, Ibgeba, Molipa Road/Degun, Adefisan, Abeokuta Road/New Road, Sabo) of Ijebu-

Ode city by the researcher. The adults living within local residential areas received 

questionnaires (i.e., all participants involved are also non-vulnerable 18 years and above). 

A street survey was selected as most appropriate in this instance as there is no formal 

postal system, with many homes/streets lacking clear addresses, as such postal surveys 

would be poorly suited to working within the formal/informal settlements (Allo, 2010; 

Frhd and Iwnoha, 2012; Nigeria Postal Service, 2001; Orolugbabge, 2011; Universal 

Datadase, 2021). Street surveys also overcame concerns of language and literacy, as 

sections or greater explanation could be offered (Adelore and Majaro-Majesty, 2008; 

UNESCO, 2003), if necessary, with several languages commonly spoken within the 

communities of Ijebu-Ode (Danladi, 2013 and Ofulue, 2011). The field observation was 

used to improve validity of information obtained from instrumental records. 

Respondents' perceptions were analysed and compared with findings from 

meteorological data on seasonal and annual rainfall and length of the rainy season days. 
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The survey attempts to capture and engage with the local community, identifying levels 

of awareness and understanding. Community participation has – at least in principle – 

been for over 30 years at the core of any development policy and emergency intervention 

involving people, based on the assumption that a “top-down” approach is not adequate 

for its implementation, both development policy and emergency intervention need to be 

driven by grassroots or “bottom-up” approach (WMO, 2017). According to WMO (2017) 

people and communities are no longer seen as recipients; rather, they have become 

critical stakeholders who have a major role to play in management of community flood 

management programmes. The community-based flood mitigation approach is found to 

be crucial and important because it considers people’s perception of how to solve the 

problem and therefore ensure success (Fordham, 1998). Public opinion can be defined as 

the complex collection of opinion of many different people and the sum of their views. 

This is important because it identifies information required to address organizational or 

service issues. In research conducted by Morgan (1997) on public perception, 

understanding and values, the findings show that what the public knows, and it thinks, 

can have important implications for design and success of various systems and activities. 

Public perceptions are important in modifying public policy or public behaviour and if 

ignored result in failure of technically good innovation (Morgan, 1997). Public 

participation has become an increasingly important aspect of natural resources 

management and environmental action, that would not exist without the help of 

dedicated volunteers (Ryan et al., 2001). Most importantly, understanding individual and 

community vulnerability is key for successful flood management, as altering the 

vulnerability of an exposed population is most likely to reduce the effects of hazardous 

events (Bankoff, 2001). 

 

3.6.2 Community leader interviews 

The information captured here develops and expands hopefully on that collected within 

the surveys, it also allows elements raised within the surveys to be explored more fully 

with local community leaders. Interviews were undertaken during the daylight hours with 

a total of eight (8) local community leaders and a participant who hold a public role (i.e., 

Local Government Authority in Ijebu-Ode) were interviewed. These focused on capturing 

local political and governmental responses/actions to local flood risk across the city. In 

undertaking semi structured interviews, a more detailed exploration of the current 

challenges and achievements of local flood management can be explored (Amujo and 
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Otubanjo, 2012; Keeffe et al., 2015; Nwakasi et al., 2021; Oyinlola, 2020).  The leaders 

interviewed all represent local communities and are selected by the landlord association 

(non-elected representatives, but recognised by local government authority’s) and are 

required to be long-term neighbourhood residents (Abdul-Rahman and Adebajo, 2019; 

Famakinwa et al., 2019; Ozor and Nwankwo, 2008; Udensi et al., 2012). In addition, the 

local government authority officer responsible for ‘water resources and environmental 

management’ in Ijebu-Ode, was contacted to provide formal explanations of current 

governmental positions on themes (waste, drainage and environment) discussed. The 

responses of the leaders will be anonymise using ‘interviewee (s) and ‘environmental 

officer for the local government authority officer. 

  

3.6.3 Educators (paper based) 

Twenty-five (25) questionnaires (paper copy) were randomly distributed to draw facts 

from the voluntary teacher education lecturers in three main departments encompassing 

Geography, Social Studies and Primary Education Studies at the Tai Solarin University and 

College of Education, Ogun State, South West Nigeria. 

 

3.6.4 Targeted high-profile interviews  

In addition, four (4) targeted interviews were conducted with high profile individuals, 

these interviews explored higher level political positions in respect to flooding, 

government processes and actions and environmental education. These four targeted 

interviews support the questionnaires detailed within sections 3.6.1-3.6.3. 

i. Respondent 1 is a Vice-Chancellor of a University of Education in Nigeria, a 

tertiary institution teaching both the curriculum subject contents and the 

pedagogy for effective transfer of knowledge. The mission is to enhance the 

quality of teaching and learning and continuously update the method and 

skills of knowledge providers by equipping them with modern technology 

and services delivered by skilled and motivated members of staff to meet the 

contemporary and future needs of Nigeria with the capability to compete 

globally. 

 

ii. Respondent 2 is a senior officer at  the Ministry of Education, the role is 

responsible for providing an education system that delivers equitable and 

excellent outcomes; develop and deliver strategic policies, programmes and 
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services focused education sector and improving the community's 

knowledge of, and participation in, the education system; undertake 

education research and analysis and monitor education sector capability and 

viability, make sure that education providers have the resources and support 

they need to deliver services to students. 

 

iii. Respondent 3 is a senior officer at the Ministry of Environment. The role aims 

to create a better living environment for the people. Specifically, the 

departments of planning, research and statistics of the Ministry is in charge 

of environmental education, creation of environmental awareness and 

processing research findings and,  

 
iv. Respondent 4 is a senior officer at the Ministry of Local Government. The role 

is responsible for the formulation of policy guidelines for the administration 

of local governments in the State. Coordinate the activities and affairs of all 

the twenty (20) Local Government Council Development Areas of the State 

and to ensuring good governance and spread of dividends of democracy to 

people at the grassroots. 

 

3.7 Questionnaire design 

Primary data gathering was accomplished through administration of a purposively 

designed questionnaire forms (i.e., questionnaire used in the survey – paper copy). Series 

of discussion and consultation processes was engaged with my supervisors to evaluate 

content and structure of the questionnaires. In general, the questions were evaluated 

based on their content and development of ideas and themes. Questionnaires are an 

effective and widely-used approach to studying flood vulnerability and risk assessment; it 

is also relatively economical for collecting large amounts of data (Dolmans and Ginns, 

2005). Questionnaires can be defined in a number of ways, but most commonly accepted 

definition is that it is a set of questions, answered by the respondents within closely, well-

defined parameters (Lucia, Herrmann and Killias, 2007). A significant benefit of 

questionnaires is that by using them, the researcher predetermines the type of data that 

will be obtained. For example, in the context of the present study, questions about the 

home area, means that it is logical to assume that conclusions relating to the type of 

settlement could be drawn from the responses.  
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Three main questionnaire types are noted in the broader literature; postal, face-to-face 

and telephone questionnaires (Edwards et al., 2009), with each one offering their own 

relative merits and limitations. Face-to face questionnaires were distributed and collected 

from participants by the researcher. Participation in voluntary study’s where participants 

are assured of anonymity and confidentiality of information received from them.  The 

questionnaire(s) are designed in a closed and open-ended format, to elicit quantitative 

and qualitative reliable information(s). 

 

Quantitative data (i.e., questionnaire – paper copy) required were gathered through a 

street survey (section 3.6.1) and from official offices (educators, section 3.6.3). 

Distribution of questionnaires on the street and collection from participants by the 

researcher were used because as the most suitable approach in an environment where 

properties are a mix of formal and informal, reflecting an absence of local planning 

requirements. The approach of distributing questionnaire on the street is a method that 

is mainly used by researchers in such local communities (Atufu and Holt, 2018; Lambu, 

2017); whilst some streets have a recognized names and identifiers, others streets are not 

identifiable (no name or numbers - informal). Other approaches are not suitable in these 

communities because they do not have postcodes, the postal service in Ijebu-Ode is 

considered unreliable and inefficient by the local population, in terms of coverage and the 

frequency of delivery. Questionnaires were distributed and collected by researcher, 

though it is a time-consuming approach it fits with the cultural and societal convention 

and also yielded a high return rate (Atufu et al., 2018; Boynton, 2004; Erhun, 2015; The 

Ministry of Information and Culture, 1988). The purpose of the study was explained to all 

the participants that were randomly selected for the street survey (questionnaires). The 

random sampling technique is one of most popular types of sampling, any potential 

approach to sampling includes the risk of bias (Ghauri and Gronhaug, 2005; Sharma, 2017; 

Taherdoost, 2016). The use of a street sampling approach results in greater likelihood of 

capturing particular populations subject to time or day sampling took place, for example 

parents during school hours or younger adults in the early evening.   

   

A combination of closed and open-ended questions is used. Several studies have used 

closed-ended questions in their investigation on flooding and have helped in identifying 

the main factors responsible for exacerbating flood impacts. The use of closed-ended 

questions provides limited options to respondents to choose from, whilst relatively easy 
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to answer they offer limited capacity for expansion of explanation though they can be 

easily analysed statistically. In contrast open-ended questions, offer a variety of choices 

to select from, or require respondents to write down their own opinion(s) (Chang, 2016). 

Open-ended questions permit respondents to provide more information that could help 

in understand their perspective or arguments. According to Fan et al., (2013), many 

studies have used both open and closed questionnaire, with the aim of evaluating their 

research and successfully understanding issues. 

 

The questionnaire is designed to be semi-structured using a combination of question 

types and has been used in previous research to understand the flood vulnerability. The 

questionnaire may use Likert scale (Lionell et al., 2021; Skaife et al., 2009; Sullivan and 

Artino, 2013), so that respondents can determine strength of view, whilst retaining a high 

degree of statistical analysis capacity. The use of structured or semi-structured 

questionnaires allows a focus on specific, pre-determined issues; which are often easier 

to comprehend by the respondents and can be kept relatively short (Yazdanpanah, 2016). 

Likert scales are thought to be most convenient option in questionnaires for both 

interviewer and interviewee (Norman, 2010). The Likert Scale is an ordinal psychometric 

measurement of attitudes, beliefs and opinions (LaMarca, 2011; Moors, 2010), in each 

question, a statement is presented in which a respondent must indicate a degree of 

agreement or disagreement in a multiple-choice type format. They are the most universal 

method for survey collection; therefore, they are easily understood. The responses are 

easily quantifiable and subjective to computation of some mathematical analysis. The 

Likert scale is one of the most reliable ways to measure opinions, perception, behaviours 

and produces accurate and quality information, reducing measurement errors and allows 

to perform analysis necessary to achieve research objectives (Boone & Boone, 2012; 

Brown, 2000; Joshi et al., 2015; Lionello et al., 2021; Warmbrod, 2014). In view of the 

advantages, the weakness of Likert scale-based questions is that people cannot clarify 

their response with further free-text, nor provide any further details. However, the Likert 

scale is uni-dimensional and only gives 5-7 options of choice, and space between each 

choice cannot possibly be equidistant. Therefore, it fails to measure the true attitudes of 

respondents (LaMarca, 2011; Moors, 2010), such as their response style (RSs) bias (see, 

e.g., Baumgartner & Steenkamp, 2001; Kankarasˇ & Moors, 2011; Moors, 2010; Moors, 

2011; Paulhus, 1991; VanHerk, Poortinga, & Verhallen, 2004; Thomas et al., 2014; 

Warmbrod, 2014; Welkenhuysen-Gybels, Billiet, & Cambre, 2003). Additionally, the 
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researcher needs to operate on the premise that the information given was based on a 

similar understanding of the questions asked (Yazdanpanah, 2016).  

 

According to Yang, Ding and Dong (2014), there are a number of challenges associated 

with the application of questionnaires in the field. For instance, researchers may struggle 

to be trusted by respondents and hence, find it difficult to receive responses or truthful 

responses to their questions. More practically, researchers (Bhandari, 2012; Kelley, 2003; 

McLeod, 2018; Satya, 2012) have reported low success and low response rates where 

respondents have felt that questionnaires are too general and irrelevant to their everyday 

lives. On the other hand, (Debois, 2012; Geisen, 2018; Giles & Field, 1978; McNeely, 2012, 

p. 380-381) have found that questions that tend to dig deep into personal lives of 

individuals (such as level of education, income and occupation), might often be left 

unanswered by the respondents.  

 

A basic aim of any household questionnaire (paper copy) is to collect information relating 

to demographic and socio-economic characteristics of the people living within the 

household. For this purpose, direct questioning is the most appropriate choice (Tharenou, 

Donohue and Cooper, 2007).  Next to explore the home area, flood risk indicators, 

resilience indicators and mitigation approaches to flood risk reduction are assessed, 

followed by exploration of more substantive causes of flooding, severity of the effects and 

effectiveness of flood control of those in the household.  

 

The street survey questionnaires (section 3.6.1) comprised of a total of 88 main questions 

and 9 subsections. The questionnaire opened with a cover letter which explained the 

purpose, importance and objectives of study, and provided information on the institution 

conducting the study (Appendix B). A total of five categories were defined under which 

the questions were arranged, so that it became easy to interpret and administer the 

information. The first category comprise of four sections with a total of 31 questions 

exploring: participants information, home area information, flood risk indicators, and 

resilient indicators; the second category is focused on the substantive causes of flooding 

with a total of 20 questions; the third category focused on the severity of flood disaster 

with a total of 15 questions; the fourth category focused on the effectiveness of flood 

control with a total of 20 questions; whilst the fifth category focused on sustainable 

mitigation approach considered by participant as necessary for the effective flood risk 
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management in Ijebu-ode with a total of 2 main questions and 9 subsections. The 

categories used in first set of questionnaires (Appendix B) are:  

 

Section 1: Participant’s information, covering socio-demographic characteristics and were 

related to economic factors. These were also mostly factual MCQs (questions 1-4).  

Section 2: Focused on the participant’s home area information. The questions were 

related to settlement type, flood perception, awareness, information and emergency 

response. These were also mostly factual MCQs (questions 5-13).  

Section 3: Focused on the flood risk indicator. The questions were related to the causes 

of flood vulnerability, months of the year with major flood events and disaster and 

number of days impact is felt (questions 20-21). The is comprised of both open and closed 

ended questions which will help in identifying factors causing the flood vulnerability, 

impact and flood type and requires respondents to write down their opinion (s) regarding 

the questions under investigation (questions 18, 20 & 21). Their purpose was to examine 

the factors responsible for the perennial flooding, the main flood type, and other 

exacerbating factors.  

Section 4: Focused on the resilient indicators. The questions were related to the coping 

measures put in place by the inhabitants to minimize damages during times of flooding, 

both structural and emergency responses and flood recovery (questions 25-31). This is 

comprised of both nominal scale questions and also requires respondents to write down 

their opinion (s) regarding the questions under investigation (questions 20 & 31). Their 

purpose was to evaluate the risk of people and infrastructure (low or high) and provide 

guidance on how to improve resilient in Ijebu-Ode city. 

Section 5: Focused on the resident’s perceived causes of flooding in Ijebu-Ode. The 

questions were related to a psychometric testing to measure respondents’ attitude, 

beliefs and opinion regarding the questions under investigation (20 questions). Their 

purpose is using flexibility in the holistic evaluation of the substantive causes of flooding 

in the study area and having an in-depth insight into the problem and informing flood risk 

management required. 

Section 6: Focused on the respondents’ awareness of the effects of flood disasters. The 

questions were related to a psychometric testing to measure respondents’ attitude, 

beliefs and opinion regarding the questions under investigation (15 questions). Their 

purpose is to evaluate the severity of effects of flood disaster and having an in-depth 

insight into the interaction between flood events and their aftermath, assess the enormity 
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of the flood impact on the inhabitant’s wellbeing and inform urgency for a sustainable 

flood risk management. 

Section 7: Focused on the respondents’ perspective of the effectiveness of flood control. 

The questions were related to a psychometric testing to measure respondents’ attitude, 

beliefs and opinion regarding the questions under investigation (20 questions). Their 

purpose is to evaluate the structural and non-structural coping measures used by the 

people to reduce effects of the perennial flood disaster risk. This section gives an in-depth 

understanding of the flood problems, the most applied coping measure, informing the 

main exacerbating factors, main flood type and type of sustainable flood risk management 

urgently required to ameliorate the inhabitant’s sufferings. 

Section 8: An opinion section, where the respondents’ opinions on flood risk management 

achievement and sustainable mitigation considered necessary for effective flood risk 

management in Ijebu-Ode were examined (2 main questions and 9 subsections). The 

purpose of this section is to understand individual and community vulnerability, their 

awareness about the vulnerability, achievability of flood risk management, and 

mitigations measures mainly required to alter the vulnerability of exposed population 

which is key for a successful flood management and most likely to reduce the flood risk. 

 

The second set of questionnaires distributed to educators (section 3.6.3) comprised of a 

total of 35 main questions and 6 sections. The questionnaire opened with a cover letter 

which explained the purpose, importance and objectives of study, and provided 

information on the institution conducting the study (Appendix D). A total of six categories 

were defined under which the questions were arranged, so that it became easy to 

interpret and administer information. Section A (i.e., participants information) has a total 

of 6 questions; Section B (i.e., climate information) has a total of 6 questions; Section C 

(i.e., flood information) has a total of five questions; Section D (i.e., waste management 

information) has a total of 6 questions; Section E (i.e., school information) has a total of 9 

questions and Section F (i.e., educational needs) has a total of 3 questions. Using fewer 

categories for questions in a questionnaire is considered to be a better option, as it 

simplifies the information for both the researcher and the respondent (Harkness et al., 

2010). 
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The categories used are (Appendix D):  

Section A: Participant’s information, covering socio-demographic characteristics and 

were related to their respective departments and position/rank. These were also mostly 

factual MCQs (questions 1-6).  

Section B: Focused on the participants climate information. The questions were related 

to reality of climate change, flood hazard knowledge of communities, importance of 

climate change education, unsustainable living habits of the people, knowledge of climate 

change adaptation and flood risk management, and inclusion of flood risk education in 

teacher education programme. These were also mostly comprised of both open and 

closed ended questions (questions 7-12).  

Section C: Focused on flood information. The questions were related to major 

environmental hazard impacting the people and their environment, factors exacerbating 

incidences of flood and vulnerabilities, existing flood knowledge, achieving desirable 

behavioural change and raising awareness of climate change and impacts by designing a 

robust climate flood risk education (questions 13-17). Comprised of both open and closed 

ended. 

Section D: Focused on waste management information. The questions were related to the 

state of current waste disposal and collection, level of public perception and awareness 

on proper waste management approach and effectiveness of institutions, people’s habit 

on their waste disposal especially during rain, effect of uncollected wastes on drainages, 

increasing household level of awareness on environmental implications of poor waste 

habit through environmental education, the role of good governance and effective 

institutional capacity in fostering proactive responses domestic waste and flood risk 

management at local level (questions 18 & 23).  

Section E: Focused on school information. Questions were related to ‘concerns’ of 

Ministry of Education to ‘issues’ on environmental education, status of environmental 

education in Nigerian schools (i.e., compulsory or passively taught), common 

environmental issues and problems,  pupils/students level of awareness on 

environmental issues and problems, level of desired awareness and perception of 

pupils/students capable of reducing flood risk, current Nigeria curriculum programme in 

relation to environmental education, status of environmental education in teacher 

education institutions, level of practising classroom teachers knowledge in imparting 

flood risk education in Nigeria, and contribution of school management in ameliorating 

environmental issues (questions 24-32) 
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Section F: Focused on educational needs. The questions were related to the willingness 

and readiness of practising classroom teachers to impart environmental management 

knowledge in the students and important teaching aids and material that will help 

teachers in achieving their behavioural objectives including other important comments 

(questions 33-35). 

 

3.8 Interview design 

For this research, face-to-face structured interview (schedules have a standardized 

format, same questions are asked to each interviewee in same order), were conducted 

(recorded and transcribed for analysis). Structured interviews are ideal for large-scale, 

comprehensive studies (Brinkmann, 2014). These kinds of surveys can be useful in 

obtaining information about a daily or regular routine or activities, such as the household 

survey. Personal interviews are considered to be the most appropriate and effective tool 

for collecting in-depth data (Di Cicco-Bloom, 2006). A personal interview is a conversation 

between two people in which one person (i.e., the interviewer), aims to draw out the 

required information from another person (i.e., the interviewee), (Quintero, 2009). The 

interviewer will not deviate from interview schedule (except to clarify the meaning of the 

question) or probe beyond the answers received.  Most interviews involve open-ended 

questions that allow the interviewee to openly express their points of views, beliefs, 

convictions, attitudes and assessments (Reja et al., 2003). For interviews conducted on 

community leaders and policymakers, structured interviews with open-ended questions 

are selected. 

 

 

In this research, interviews allow for a deeper insight into the role played by individuals, 

community and government in flood risk management. A further advantage of the 

interviews is that the researcher can ask follow-up or supplementary questions, which can 

be helpful in clarifying certain points and improving the quality of the data (Rohde, 

Lewinsohn and Seeley, 1997).  

 

The potential participants were made aware of the format and nature of the interviews, 

and were informed that the interviews would be transcribed. The Consent form and a 

document outlining the nature of the research (information sheet – ethics clearance from 

University of Liverpool) were presented to the participants which will be duly signed by 
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them as an approval to conduct the interview. In regard to qualitative data, the interviews 

obtain data concerning government and local community leader’s roles in the flood/water 

management and in creating flood disaster risk management policies. Interviews help to 

understand prevailing issues and understanding of flood water management and the 

potential of environmental education within the communities. Transcripts interviews with 

government officials/policy makers and community leaders will be analysed using 

thematic analysis. No risks are perceived to the interviewee as a result of taking part, 

participants are asked about current policy, their knowledge of the water systems and 

potential future scenarios. The government representatives will not be asked question 

that will directly critique their government’s policy unless they offer information freely. 

Anonymity will be preserved where individual request this. 

 

Local community leaders were interviewed at their residential properties (these are their 

official places of operation) because they do not have separate offices (section 3.6.2), 

while the government official (i.e., senior officer at Water and Environmental Sanitation 

Department of Ijebu-Ode Local Government Area; Vice Chancellor of University of 

Education in Nigeria; senior officer for Education; senior officer for Environment; senior 

officer for Local Government and Chieftaincy Title are interviewed in their office of work 

(section 3.6.4).  Access to the participants who hold a public office was gained through 

pre-existing contacts, the researcher initially approached them through a phone call, 

however, in the consent form they will be informed that they have the right to withdraw 

from the interview at any time.  

 

The first set of oral interviews began with ten standardized question formats, which were 

all open-ended. This was because open-ended questions provide flexibility to respondents 

and often result in more detailed answers (Reja et al., 2003). The ten standardised 

questions were followed by supplementary questions that were developed in response to 

the leading questions and direction of the interview. The ten opening questions were 

(Appendix C); the second set of oral interviews (i.e., 20 questions in all) for policy 

implementers (see section 3.6.4) began with nine standardized general questions to all 

interviewees, followed by six (6) specific questions to the senior officer for Education, 

whilst five (5) specific questions were directed to the senior officer for Environment and 

senior officer for Local Government and Chieftaincy Administration. All the questions are 

open-ended. The nine (9) opening questions were general questions for all the 

interviewees (Appendix E), the following six (6) questions were specific for Ministry of 
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Education and the last five (5) questions were specific for both Ministry of Environment 

and Ministry of Local Government Administration: 

 

3.9 Data analysis  

Both statistical and qualitative contextual methods of data analysis were employed for 

data collection. The hand completed paper-based questionnaires were imputed into an 

electronic spreadsheet format. The data was analysed using statistical methods where 

there are pre-populated answer choices for respondent to choose from (i.e., limited 

responses to close- ended questions were used to generate a set of quantitative data); 

while an open-ended question asks the respondent to provide feedback in their own 

words. Exploratory in nature, they offer the researcher rich, qualitative data. Qualitative 

data was analysed using thematic analyses (Braun and Clarke, 2006). Thematic analysis is 

a qualitative data analysis method that involves reading through a data set (such as 

transcripts from in depth interviews or focus groups) and identifying patterns in 

meaning across the information. The qualitative data obtained from interviews was 

analysed through descriptive and content analysis (see e.g., Ayres, 2007b; Braun & Clark, 

2006; Desantis & Noel, 2000; Giorgi, 1992; Holloway & Todres, 2005; Hsieh & Shannon, 

2005; Polit & Beck, 2003; Sandelowski & Leeman, 2012; Sparker, 2005; Ten Have, 2004; 

and Vaismoradi et al., 2013). To start the analysis, answers of the eight interviewees to 

ten structured questions were carefully reviewed and participant responses to each of the 

questions were carefully read and synchronized and categorized under appropriate 

themes. Similar answers that were related to each other were also categorised together. 

Such a methodology made it easier to identify patterns in the answers provided by 

community leaders and government officials. Editing transcripts also helped to avoid 

unnecessary repetitions and removed any unrelated material.  

 

All the vulnerability indicators collected through the questionnaire survey will be analysed 

using simple statistical method. Frequencies and percentages are computed for nominal 

and ordinal variables. The significance of the results will be evaluated. In addition, 

descriptive statistics and inferential analysis is conducted when the aim of the research is 

to determine whether relationships or differences between variables exist in the 

population under investigation. Descriptive analysis provided summary statistics of survey 

questions, and the inferential analysis explored the patterns of and connections between 

the different variables under key interest in study.  



 

107 
 

 

3.10 Historical hydrology 

Flood vulnerability, as well as the impacts on the inhabitants of Ijebu-Ode will be analysed 

from the historical flood documentary evidence collected and collated within this study. 

Collation of documentary information as a tool for acquiring knowledge of past flooding, 

where instrumental information does not exist offers a valuable way to increase 

knowledge and understanding (Benito et al., 2015; Kjeldsen et al., 2014; Macdonald, 

2006; Wilhelm et al., 2018).  Information related to historical floods is mostly qualitative, 

and estimation of their severity is a significant problem (Benito et al., 2003). Information 

about historical floods was systematically collected during the last decades of the 18th 

century, as part of more general information about weather and natural disasters (e.g., 

Pilgram, 1788, in Austria). Baker et al., (2002) and Benito, (2003) have both suggested that 

historical hydrology offers considerable potential to further hydrological investigations in 

information deficient regions (Kjeldsen et al., 2014; Wilhelm et al., 2018). Considerable 

progress in historical hydrology has been achieved in recent years in Europe partly as a 

by-product of the research on weather extremes in historical climatology (e.g., Brázdil et 

al., 2005b). 

 

Historical flood evidence enriches flood studies by covering impacts of hydrological 

extremes on human society, as well as their human perception during the cultural history 

(Rudolf and Zbigniew, 2006). Historical flood information provides a powerful tool in flood 

risk education in urban areas, since stone marks of former flood levels can be easily 

understood by the public, thus improving flood risk perception (Rudolf and Zbigniew, 

2006). Information about floods in the pre-instrumental period can be retrieved from 

documentary evidence (Rudolf and Zbigniew, 2006), historical hydrology or 

palaeohydrology provides knowledge of hydrological events outside of the instrumental 

records. A historical documentary source is a document, a unit of information such as a 

manuscript, a piece of printed matter (i.e., book, newspaper etc.), a picture or an artefact 

(e.g., a flood mark or an inscription on a house), which refers to the hydrological patterns 

or impacts of hydrological extremes (Wilhelm et al., 2018). The term documentary 

evidence includes all kinds of human sources from which several types of direct or indirect 

data can be derived. Documentary evidence about floods can be derived from different 

sources used in historical climatology (Brázdil et al., 2005b).  Historical archives in this 

context refers to the documentary evidence about perennial flooding in Ijebu-Ode. Within 
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this study documentary flood evidence is derived from reported and published flood 

events in the national daily newspapers. Newspapers may contain information about 

recent and contemporary floods (Rudolf and Zbigniew, 2006), such information is 

particularly valuable if it refers to a period before regular hydrological observations. 

However, a long record of flood events within both historical and contemporary periods 

can permit validation of impacts /severity / extent based on comparable locations or 

descriptions, enabling ranking or reconstruction of events (Benito et al., 2015; Herget and 

Meurs, 2010).  Past reports of floods which occurred in a specific location frequently 

contain information about the causes and the course of floods which can facilitate an 

analysis of how impacts on local communities have changed through time. 

 

3.11 Summary 
 

This chapter has detailed the general research methods and procedures that were 

engaged in conducting the research, and explained how research approaches 

(instrumental records, interviews and questionnaires), were applied for data collection. It 

has also demonstrated that the application of specific methodologies was dictated by the 

nature of the study and its objectives. The chapter has also explained procedures used to 

collect and analyse data which were a combination of quantitative and qualitative 

approaches. Further specific details will be provided in subsequent chapters where 

approaches are applied.  
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Chapter 4 
FLOOD RISK IN IJEBU-ODE 

This chapter assesses flood risk in Ijebu-Ode through the hydrological 

information reported and published by the approved agencies in national 

dallies and examine instrumental records covering a 30-year study period 

(1989-2018) to gain in-depth knowledge and understanding of the local 

climate and past trend. 

 

4.1. Introduction 

This chapter analyses understanding of flood risk in Ijebu-Ode by exploring both the non-

instrumental and instrumental records. It outlines important features of Ijebu-Ode and 

considers how these directly or indirectly influence residents’ habits, lifestyles and 

attitudes to flooding and climate change. Risk of floods in past decades appear to be 

becoming more frequent, with most occurring during the rainy seasons, impacting the 

lives of inhabitants and their surroundings. The aim of this chapter is to develop an in-

depth knowledge of underlying causes of hazard exposure in Ijebu-Ode by assessing 

historical flood records reported in national dailies, and also the geophysical processes 

involved in the causal flood chain (i.e., process and state), and their causes and effects. 

Precipitation and temperature are two of the most important variables in the field of 

climate sciences and hydrology frequently used to trace the extent and magnitude of 

climate change and variability (IPCC, 2007; Mc Michael et al., 2013; NCA, 2014; USGCRP, 

2014 & 2016). Analysing past trends, monitoring change and assessing variability in a 

precipitation time series is crucial for predicting potential impacts of future climate 

change over a region (Tabari and Talaee, 2011; Abbas et al., 2014; IPCC, 2014; Ahmed et 

al., 2015). 

  

4.2 ITCZ and the African Climate 

The Inter-Tropical Convergence Zone (ITCZ) is a band of clouds that circles the earth near 

the equator and consists of showers and sporadic thunderstorms (NOAA, 2023 - updated). 
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Perhaps Hubert (1926) was the first to recognise an object similar to the ITCZ above Africa. 

The ITCZ's seasonal excursion is frequently cited as the explanation for how the rainy 

season develops across Africa, and this paradigm dates back to the days when it was 

believed that tropical rainfall was primarily related to localised convection (Nicholson, 

2018). In the tropics, it is simple to identify the Inter-Tropical Convergence Zone by a line 

of cumulus clouds. Here, winds from both the Southern Hemisphere's southeast and the 

Northern Hemisphere's northeast converge. ITCZ placements fluctuate according to the 

seasons because they follow the Sun; in the Northern Hemisphere, in the summer, they 

go north, and in the winter, they do the opposite. 

 

Extremely high temperatures have been recorded during the dry season (pre-monsoon 

seasons) when the effects of the cold tropical continental (CT) airmass (Figure 4.1) have 

weakened, leaving the atmosphere dry and warm, whereas extremely low temperatures 

have been recorded during the peak rainy season when there has been an increase in 

rainfall events that lowers daytime temperatures and increases cloud cover that reduces 

the amount of solar radiation that reaches the equator. This geographic variance has an 

impact on rainfall in the equatorial region, causing the tropics' wet and dry seasons rather 

than the cold and warm seasons of higher latitudes. 

 

Rainfall in West Africa and Nigeria in particular is progression or regression of the zone of 

influence of tropical maritime air mass (MT) and its associated zone of discontinuity. 

Nigeria experiences a hot and humid climate due to the Inter-Tropical Convergence Zone 

(ITCZ)'s migration north and south of the equator (see Table 4.8 & 4.9). When the ITCZ is 

south of the equator and the north-east winds are the prevailing wind direction, Nigeria 

experiences the dry season. As the ITCZ moves into the Northern Hemisphere, the south 

westerly wind predominates deep inland, delivering rain throughout the rainy season. The 

dry season and the wet season, Nigeria's two primary seasons, have different lengths from 

north to south. The Inter-Tropical Discontinuity (ITD) is most popularly accepted medium 

that influence rainfall distribution in Nigeria (Clackson, 1960; Lamb, 1968; Ayoade, 1988; 

Adejuwon et al., 1990). In other words, the rain falls mostly when an area is overlain by 

the Continental Tropical (CT) air mass. This makes position of ITD a great determinant of 

most rainfall attributes in the region. ITCZ exerts significant control on tropical rainfall over 

both oceans and land.  
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Figure 4.1: Direction and movement of air masses and the Inter Tropical Convergence 

Zone (ITCZ) in dry (a) and rainy (b) seasons (Eludoyin and Adelekan, 2012) 

 

 

 
Figure 4.2: Mean monthly location of the ITCZ over Africa (from Dhonneur, 1974). The 

ITCZ (dotted line) over Africa in Jul–Aug and Jan (from Nicholson, 2011). The dashed line 

is the Congo air boundary.  

 

However, it has long been disputed that the ITCZ over Africa is a significant factor 

influencing tropical rainfall across both oceans and land (Nicholson, 2011). The adoption 

of this paradigm has persisted despite suggestions from tropical meteorologists that it is 

A B 
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not suitable for the seasonal cycle over equatorial Africa. In a study by Nicholson (2018), 

it was stated in the overall conclusion that more research is still needed to fully understand 

the seasonal cycle in Africa's equatorial regions. It has long been believed that the 

intertropical convergence zone (ITCZ) exerts significant control on tropical rainfall over 

both oceans and land. 

 

4.3 Drivers of Seasonal Rainfall Prediction (SRP) over Ijebu-

Ode 

 Climate variability refers to variations in mean state and other statistics; according to 

Oguntade et al., (2012), knowledge of climate variability over the period of instrumental 

records and beyond on different temporal and spatial scale is important to understanding 

the nature of different climate systems and their impact on environment and society. The 

global climate has changed rapidly with the global mean temperature increasing by 0.7 0C 

within the last century (IPCC, 2007). This impact of global warming is not limited to global 

and regional changes in temperature alone, it also has significant impact on regional 

rainfall patterns, which may not only alter rainfall amount but rainfall distributions and 

patterns (Adefisan, 2018). The Intergovernmental Panel on Climate Change (IPCC) defines 

climate change as: Any change in climate over time, whether due to natural variability or 

because of human activity (IPCC, 2007). Intergovernmental Panel on Climate Change 

(IPCC, 2007) reported to United Nations that earth’s climate system is undoubtedly 

getting warmer. At higher temperatures the atmosphere may contain more water vapour, 

thus increasing the probability of heavy showers (Berg et al., 2013). Heavy rain has far-

reaching consequences for society, and these could worsen at higher temperatures. 

Precipitation changes can affect society more directly than variations in most other 

meteorological observables (Trenberth et al., 2003; Allan & Soden, 2008; Allen & Ingram, 

2002), however precipitation is difficult to characterize because of the fluctuations on 

nearly all temporal and spatial scales.  

 

These floods' physical (pre-) event conditions are made worse by changing seasonal soil 

water storage, which is primarily caused by changes in evapotranspiration. As a result, soil 

water storage increases during the rainy season and decreases during the dry season (see 

Section 4.9; see Figure 4.21), which has an impact on both runoff generation in Ijebu-Ode 

city. The inability of the surface water drainage system to handle the extra water buildup 

increases the likelihood of flooding during the rainy seasons (see Section 4.9 see Figure 
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4.21). Flood favouring hydro-meteorological patterns vary between the seasons and are 

linked to flood types (Neid et al., 2014). The study of Neid et al., (2013) highlights that 

flood magnitude and extent arise from different flood generation processes and 

concludes that soil moisture pattern as well as weather patterns are not only beneficial 

to inform on possible flood occurrence, but also the flood processes ad resulting flood 

characteristics.  

 

The annually released Nigerian Meteorological Agency Seasonal Climate Prediction (SCP) 

report on rainfall amounts, these reports are used as a guide for various sectors of the 

country as a tool for understanding current resources and water resource management. 

This section is focussed on understanding of drivers of microscale/local climate of Ijebu-

Ode, Southwest Nigeria, located in the tropics where climate is seasonally damp and very 

humid (see Section 4.2; Table 4.8 & 4.9). The El Nino/Southern Oscillation is considered 

as a significant cause of rainfall variability over space and time in West Africa (Adedokun, 

1978; Rasmusson, 1985; Burroughs 1992; Kripalani and Kulkani, 1997; Kane, 2000; Chang, 

2002). The prediction model is based on a strong teleconnection between El 

Nino/Southern Oscillation (ENSO - a recurrent abnormal shift in winds and ocean currents 

centred in the South Pacific region that produces extreme weather and climate conditions 

in many parts of the world), Sea Surface Temperature (SST) anomalies and rain-bearing 

weather systems over Nigeria. Over Nigeria in particular, correlation between global SST 

and rainfall has been established e.g., Adedoyin (1989) and Omogbai (2010).  with SST is 

a good predictor of rainfall in Nigeria.  

 

According to the Nigerian Meteorological Agency (NiMeT), rainfall predictions over Ijebu-

Ode for 2010-2018 covers a range of El-Nino (i.e., dryness/drought), La-Nina (i.e., 

cold/more rainfall) and Neutral phases (i.e., normal weather) of the ENSO phenomenon. 

Continuous transition of El-Nino, La-Nina and Neural phases establishes continuous 

rainfall variability and changes. Whilst the Southern Atlantic is some distance from the 

equatorial Pacific, the ENSO focal region, the cycle of the Walker Circulation system means 

that many regions of the southern hemisphere experience some relationship with ENSO. 

Today SST appears to be most widely accepted parameter, by which ENSO is investigated 

in West Africa (Adedokun, 1978; Barnett, 1988), unusually low SST is recognized in the 

Gulf of Guinea (Bjerkenes, 1969; Kruger and Wiston, 1975; Adedokun, 1978; Hougton and 

Colin, 1987), with an upwelling of cold water at the coast, believed to be affected by 

combination of cold under current – the Benguella current and two-sided divergence of 
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Ekman current found within the Guinea Coast (Flohn, 1971), as such the role of the 

Southern Annular Mode (SAM) is also important (Wang & Cai, 2013). 

 

4.4 Study area - Ijebu-Ode  

This research is conducted in the ancient city of Ijebu-Ode situated in Ogun State Nigeria. 

Ijebu-Ode is one of the 20 Local Government Areas (LGA) that makes up Ogun State with 

a total area cover of 190.543km (Topographic map, Ijebu-Ode Sheet 280 NE, 1963; 

Landsat 8 OLI/TIR, 2021) (Olayowola and Salau, 2022) and a population of 233,310 at the 

2006 census (National Population Commission, NPC). Ijebu-Ode is located at latitude 60 

28’ N and 60 44’N of the equator and Longitude 30 10’E and 30 55’ E of Greenwish 

Meridian (Olayiwola and Salau, 2022) in Southwest Nigeria, at an elevation of 74 meters 

above sea level (Figure 4.3). The city is third largest urban centre in Ogun State in terms 

of infrastructural facilities, being next only to Abeokuta and the state capital. Ijebu-Ode 

city importance as an administrative headquarters and commercial centre predates the 

colonial period. It is bounded in the north by Ijebu-North Local Government, bounded in 

the East by Ijebu-East Local Government, bounded in the West by Odogbolu Local 

Government and in the South by Epe Local Government Council of Lagos State.  

 

The climate of Ijebu-Ode, SW Nigeria, is characterised by distinct wet and dry seasons, 

enabling the occurrence of lowland tropical rain forest. The region on an annual basis is 

under the influence of hot-wet tropical maritime air mass during rainy season (April-

October) and hot-dry tropical continental air mass during dry season (November-March). 

Ijebu-Ode has humid tropical climate (Table 4.8 & 4.9 & Figure 4.14), annual rainfall is 

generally intense with peaks occurring in July and September (double maxima) coupled 

with, high temperature and relative humidity (Adejuwon & Agundiminegha, 2019). The 

annual rainfall is between 1575mm and 2340mm and the average annual temperature is 

27.5°C (Oluwatobi & Oluwakemi, 2016; Fayemi, 2020; Onanuga et al., 2022). The 

vegetation is tropical rain forest dotted in some parts by derived forest being altered by 

human activities (Ezekiela et al., 2016; Adejuwon & Agundiminegha, 2019). The rain may 

be unduly prolonged in some years while their onset be delayed by a “August Break” 

which is usually experienced between late July and Mid-August. The August Break may be 

due to the African-Easterly jet being overlain by the Continental Air-Mass as observed by 

illesanmi (1981) and Omotosho (2007). Continuous transition of the three ENSO 
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phenomenon (i.e., La-Nina, El-Nino and Neutral phases) influences the local climate of 

Ijebu-Ode (NiMeT). Rainfall prediction models are based on strong teleconnection 

between El-Nino/Southern Oscillation (ENSO), Sea Surface Temperature (SST) anomalies 

and rain-bearing weather systems over Nigeria. The town being of low latitude is liable to 

flooding during the raining seasons.  

 

Historically, Ijebu-Ode is an ancient city situated in an inland area, which is centrally 

located in relation to the other human settlements around; several smaller towns and 

villages mostly referred to as Egure “this way to”; includes towns such as Ogbo, Ijagun, 

Ala, Ososa, Erunwon, Ogbogbo, Isonyin, and Imoru amongst others. Ijebu-Ode consists of 

three parts- Iwade, Ijasi and Porogun. Ijebu Ode is the traditional and cultural 

headquarters of Ijebuland, the only kingdom that survived the political turbulent and 

anarchy that destroyed many Yoruba settlements during the inter-ethnic rivalries of the 

18th and 19th centuries (Mabogunje & Kate, 2004; Fahm, 2015). The Ijebus are found in 

the south-central part of south western Nigeria (Olayiwola and Salau, 2022). Whereas the 

largest part of Ijebu land is in Ogun State, modern Nigeria political division has placed 

three Ijebu-speaking Local Government Council Areas (Epe, Ibeju Lekki and Ikorodu) under 

Lagos State (Abimbola, 2011; Fahm, 2015). The Ijebu-Ode metropolis is the commercial 

centre of the Ijebu geopolitical area of Ogun State, Southwest Nigeria. During the last two 

decades, the city has rapidly expanded. 

 

Ijebu Ode, Nigeria, has seen a dramatic increase in built-up areas between 1986 and 2000 

by 11%, 2000 to 2014 (65%), and 2014 to 2021 by 131%, according to the overall findings 

of a study by Olayiwola and Salau (2022) that used satellite imagery data to evaluate the 

nature and extent of urban land use change in Ijebu Ode, Nigeria, between 1986 and 2021.  

The findings showed that the carpet area (CA) of the built-up region more than 

quadrupled from 2014 to 2021, indicating a faster rate of urbanisation in the research 

area from 2014 to 2021 compared to earlier times. Reduced bare land (1986 to 2000, 16%; 

2014 to 2021, 98%) and increased cultivated land by 48% between 1986 and 2014 both 

contributed to the growth of the built-up area (Olayiwola and Salau, 2022). Olayiwola and 

Salau (2022) assert that the encroachment of built-up areas onto agricultural land may be 

attributed to the availability of other more lucrative income sources in addition to 

farming, as well as the need for additional land to accommodate urban facilities required 

to support the rapidly expanding population. This tendency, according to Ramachandra & 

Aithal (2013) and Richards (2022), is an example of land use invasion and succession.  The 
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study found that the study area's landscape patterns and urbanization processes were 

influenced by the location of spatial structures, and it recommended routine monitoring 

of the built-up area growth to prevent impending urban sprawl (Olayiwola and Salau, 

2022). 

 

According to Olayiwola and Salau (2020), land use and land cover change (LULCC) is an 

ongoing process with effects on both the spatiotemporal environment. It is essential to 

have a thorough grasp of the "challenges and potential solution (s) to pluvial flood risk in 

urban tropical African communities, a case study using Ijebu-Ode in South West Nigeria." 

 

 

Figure 4.3: Location of Ijebu-Ode in Ogun State, Southwest Nigeria (Olayowola and Salau, 

2022) 

4.5. The source of non-instrumental flood information 
The Ijebu-Ode community have witnessed devastation from perennial flooding that has 

long resulted in exposure and susceptibility to flooding, impacting their lives and assets, 

particularly in areas that are flood-prone. Flood disaster history of Ijebu-Ode is not 

documented in archives (detailed data on past flood damage or potential exposed items 

do not exist).  The residents of Ijebu-Ode have not kept quiet on the threat flooding 
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presents to the city; recurring flooding widely experienced during the rainy seasons 

(Figure 1.1; 1.2). Unfortunately, flood problems have remained unabated, hence the need 

and relevance for this research. In the absence of instrumental data documenting flood 

discharges or depths non-instrumental records offer an opportunity to assess flood risk in 

Ijebu-Ode and to gain an in-depth understanding of the hazard and vulnerability 

presented based on past experiences. The need for a better understanding of flood events 

is especially important for long-term flood disaster prevention, mitigation and 

preparedness. Exposures to flooding and potential changes in flood risk are a function of 

climate variability, and the inhabitant’s low adaptive capacity.  

 

Due to non-existing official flood records, this research explored historical flood archives 

documented in the National Daily newspapers as a valuable source of records and 

information (Table 4.1). Newspapers and journal publications were both found to be good 

as a source of information for this research, however, they had a limited time span in 

Nigeria, much shorter than in many other parts of the world (e.g., Macdonald and 

Sangster, 2017). Historical flooding is often described in a qualitative fashion, this is a 

valuable tool for studying flood risk in Ijebu-Ode. Historical hydrology intends to help 

reconstructing long-term records of temporal flood occurrences, extreme events, 

investigate meteorological and anthropogenic causes, and past vulnerability to extreme 

hydrological events (Wilhelm et al., 2019). Historical archives allow insight into truly 

extreme flood events and their variability in space and time, due to the long timeframes 

they document (Kjeldsen et al.,2014; Sangster et al., 2018). The historical flood evidence 

found within these records has potential to improve flood risk assessments necessary for 

sustainable development of Ijebu-Ode (Table 4.1), with accounts often capturing a range 

of information, concerning the hazard itself (flood), impacts and societal responses  
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Figure 4.4: Linkage between hazard and risk including drivers of pluvial flood disaster in 

Ijebu-Ode 

4.5.1 Reconstructing a historical record of flooding 

This section takes a critical look at major records of flood disasters in Ijebu-Ode, it viewed 

places within the city where floods had occurred, the causes, associated consequences, 

years and months. Months of occurrence vis-à-vis the natural causes is good for 

paleoclimate reconstruction and time series analysis, rainfall-seasonality periods, the 

human factors and causes that may exacerbating flood disasters. The disaster type 

indicates prominent disaster that are experienced over time which could be linked to 

natural causes and vulnerability (social, economic and environmental) thereby giving a 

clear state of flood risk in the study area. Studies of historical floods based on the 

documentary evidence focus on:  

(a) analysis of outstanding individual floods;  

(b) compilations of long-term series of historical floods and interpretation of flood 

patterns (Rudolf et al., 2006).  
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Benito (2003) recognized the importance of information about the historical floods as a 

possible factor which may help improve flood risk estimates and the understanding of the 

relationships between floods and climate over a long period of time. 

First, it should be noted that COVID had a significant impact on the original goals of this 

research in terms of limitations imposed by administrative activities that necessitated a 

change in strategy (i.e., identified newspapers and libraries as alternative sources of past 

floods and flooded areas), but many of these had limited or no access, necessitating time-

consuming personal arrangements to visit local newspapers to browse back issues (limited 

copies). Second, though it can be challenging, searching the web is one of the qualitative 

processes investigated by this research to interact with web-based search tools (such as 

the Google search engine) to describe residents' perceptions (i.e., most of the newspapers 

and news information needed in this section), with a primary function to better 

understand and aid in interpreting the pluvial flood risk phenomena within "real life" 

context - which led to making generalisations in this section. Finding new views on web-

based human-computer interaction was one result of research into online information 

seeking. 

Use of newspaper information revealed evidence for past trends and patterns in climate 

over different time scales for Ijebu-Ode. The historical flood series suggests Humid climate 

(Figure 4.14 and Table 4.8 & 4.9) intra/interannual fluctuations (Figure 4.5, 4.7, 4.8, 4.9, 

4.10, 4.11, 4.12, 4.13, 4.14 & 4.23 & Table 4.1). Floods in Ijebu are caused by the hydro-

meteorology generating mechanisms and influenced by a number of anthropogenic 

factors. The pluvial floods are often attributed to intense multi-hour torrential rainfall, 

which are exacerbated mainly by insufficient drainage channels and waste disposal into 

drainages (Figure 4.7. 4.8, 4.9, 4.10, 4.12, 4.13 & Table 4.1, 4.8 & 4.9). The pluvial floods 

are found to be common during rainy seasons, mainly in month of July (primary rainfall 

peak period and surplus season) when rainfall is highest and soil water storage has 

reached saturation (100%) (see Section 4.9.2), yet are also occurred in the dry season 

(February) (see Table 4.1) coinciding with utilization season when the air temperature is 

at primary peak and surfaces are hardened by the heat limiting infiltration of rainfall 

(Figure 4.21 & 4.22). Pluvial flooding occurs when the rate of water falling on an area 

exceeds the rate of infiltration into the ground, and the piped sewer systems are unable 

to handle higher flows because they have reached their maximum capacity, resulting in 

overflows from the minor to major drainage system (Wheater, 2006). Pluvial flooding is 
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frequently associated with localised, high-intensity, short-duration rainfall episodes that 

are extremely difficult to predict (Rubinat et al., 2019). 

Socio-cultural and economic vulnerabilities are often observed during floods in Ijebu-Ode 

(Figure 1.1 - 1.8), driven by the changes in hydrology, with many buildings in inundated 

areas affected, there is loss of life, stress, loss of personal articles, direct and indirect 

financial losses by damage to properties, assets and businesses, others are rendered 

homeless and displaced. The flood makes roads impassable, causing traffic gridlock, 

increased cost of living and raising risks and overall severe damage to the city; as such 

these impacts are often captured within flood reports which enables the impact of past 

floods to be assessed. Flood exposure is higher for socially vulnerable populations (Lee 

and Jung 2014; Rolfe et al., 2020), especially for inland floods (Qiang 2019). Social 

vulnerability results when social, political, and economic process combine to produce 

heightened susceptibility to hazards for some populations (Cutter et al., 2003; Emrich and 

Cutter 2011). Two common socio-economic characteristics of floods are material damage 

and human losses. This involves number of fatalities, wounded, or relocated people in 

flood ravaged communities - consequences of a flood will impact on exposed individuals 

or group of people (Weichselgartner, 2000).  

 

The disastrous consequences of a flood will impact on socio-economic system 

(Weichselgartner, 2000). Rudolf et al. (2006) opined that magnitude of flood impacts is, 

to a considerable extent, a result of interaction between the physical parameters (river 

discharge, water level, inundated area, flood duration) and vulnerability of societies. The 

latter involves the awareness and preparedness for such events (e.g., in the adaptation of 

land use and the setting up of a forecasting and warning system), which fluctuates in both 

space and time. As such qualitative accounts that capture such information offer valuable 

sources of information on the vulnerability of the community impacted by the flood and 

the causes and mechanisms that generated the flood event.  However, this is reliant on 

archival copies being retained, within rural areas there are no local archives that store 

such records in many parts of Nigeria, therefore such source materials can be piecemeal 

in availability. Some central publishers may retain copy; however, these were unavailable 

within this study if so, because of COVID restrictions, though publishers were contacted 

most only offered digital offices during the study period. The result was that the analysis 

of newspapers and media is reliant on those accounts retained within digital media over 

the last couple of decades.    
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In context of this study and available information, analysis of the historical flood records, 

is classified as 1, 2, or 3 for lower impact events and 4 or 5 as worse impact events. Hence, 

inferring from Table 4.1, impact of flood is lowest in year 2008 and may be ranked as 1 

whilst the impact of flood is worse in 2012-2018 and may be ranked as 5. For example: 

Ogun State Government, raised alarm over an impending flooding in 

various places in the state as predicted by the Nigerian Meteorological 

Agency (NIMET) in its 2017 seasonal rainfall prediction. Briefing 

journalists in Abeokuta, the state capital, the state Commissioner for 

Environment, Mr Bolaji Oyeleye said areas to be affected by the flood 

include Abeokuta, Ewekoro, Ijebu Igbo, Ijebu Ode, Ikenne, Ota among 

other towns in the state (Channels Television, March 30, 2017). 

 

As rightly noted by Ndujihe (2018), flood disasters which followed the devastating 2012 

event have usual trend/pattern of submerging houses, deaths of people, population 

displacement, washing away of farmlands, and destruction of people sources of livelihood 

which have implications on growing incident of impoverishment among affected Nigerian 

population. 

 

The results in Table 4.1 showed that the historical flood records are quite seasonal, with 

a shorter dry season (between 0.4 and 0.59) that has become more prevalent over the 

past 16 years (2006-2018), indicating a lengthening of the wet season (see Figure 4.5, 4.6, 

4.7, 4.8, 4.9, 4.10, 4.12, 4.13 & Table 4.5, 4.8, 4.9). and the other aggravating elements 

(see Table 4.1) are to blame for the ongoing risk of pluvial floods, particularly between 

June and July and September and October (Figure 4.21). 

 

The results of this study indicate that the Humid climate (Table 4.8, 4.9 and Figure 4.14), 

seasonal instabilities (Table 4.5  4.7) and increased rainfall amounts (i.e., exposure to 

extremes) had resulted in flood scenarios that negatively impacted the presence of the 

people, livelihoods, services and resources, infrastructure, socio-economic assets, and 

susceptible - sensitive to and lacking the ability to resist the flood due to lack/poor flood 

relief channels, poor waste management, poor physical planning, and poor urban 

governance as presented in Figure 1.1 – 1.8). 
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 Table 4.1: Historical record of flood reports in Ijebu-Ode (National newspapers/ National news/ Government agencies flood reports)   

Area/ 
City 

National 
Newspaper 
Date  

Natural Causes Human  
Causes 

Primary 
Indicator 

Secondary 
Indicators 

Date Class. 
(rank) 

Ijebu-Ode Daily Trust 
Newspaper 
(Aug 10, 
2008) 

Persistent rainfall/Each 
time it rained 

- Flooded roads - 08/2008  1 

Ijebu-Ode LGA, Ogun 
State-Oyingbo, 
Obalende, Italapo 
junction, Ejinrin road, 
Talbot road, Imowo 
road, Omo-Owo road, 
Ondo road by Epe 
motor parks etc. 

P.M.News 
(Oct 5, 2011) 

Heavy rain Lack of drainage 
channels; Dumping of 
refuse in the gutters; 
Narrow and shallow 
gutters 

Flooded roads; Many were 
trapped in the flood for 
7hrs +; Traffic Gridlock, 
Roads with big and wide 
potholes. 

severe 
damage. 

10/2011 5 

Ijebu-Ode-mostly 
Igbeba road 

Hot News 
(Feb 10, 
2012) 

Heavy rainfall; High 
volume of water flowing 
from Ibadan garage & 
Bonojo road 

Culverts under 
construction 

Submerged houses and 
shops, flooded roads; Loss 
of properties. 

- 2012, 
Feb 

5 

Ijebu-Ode- Talbot, 
Osinubi, Igbeba road, 
Molipa, Ondo road 
Areas etc. 

Tribune 
Newspaper 
(Feb 27, 
2012) 

Sudden downpour, which 
lasted for more than 1 
hour. 

- Flooded the roads making it 
impassable; Damaged 
properties 

- 2012, 
Feb 

5 

Ijebu-Ode-Igbeba road 
affected most 

Ogun State 
Today News 
(2012) 

Many hours of rainfall Construction of culverts 
which started 3 days 
before the rain, 
prevented free flow of 
water 

Flooded major roads and 
submerged houses and 
shops 

- 2012 5 

Ijebu-Ode- Irewon, 
Molipa, Igbeba, 
Obalende, Owakurudu, 
Epe garage, Serico 

Sundiatapost 
(july 24, 
2015); News 
Agency of 

Whenever it rained Poor drainage Usually trapped at homes; 
Impassable roads; 
submerged homes, 

Increased cost 
of living, 
forced 
migration  

2015, 
July 

5 
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Nigeria (NAN 
24, 2015) 

Devastated roads, Closed 
business, Closed schools 

Ijebu-Ode Vanguard 
Newsper 
(July 4, 
2017) 

Little rain/high flood Blocked drainage - - 2017, 
July 

- 

Ijebu-Ode New Flakes 
News, 
Nigeria (Jul 
14, 2018) 

Heavy rainfall - Properties worth millions of 
naira destroyed; many 
people rendered homeless; 
several vehicles and houses 
were trapped/submerged 

- 2018, 
July 

5 

Ijebu-Ode Vanguard 
Newspaper 
(July 15, 
2018) 

Multi-hour downpour - Swept away 2 mothers, 3 
children and many 
valuables in Abeokuta the 
State Capital while the 
thunderstorm killed a 
young man in Ijebu-Ode 

- 2018, 
July 

5 

Ijebu-Ode-Owakurudu, 
MayoMayo, Logun 
communities 

Sunday 
Punch 
Newspaper 
(Sept 23, 
2018) 

Rainfall Inadequate drainages Poor/Abandoned water 
Channelization 

Abandoned -
channelization 
turned to gully 
of death, 
swallowed 
houses and 
farms; leave 
owners of 
houses 
distraught 

2018, 
Sept 

5 

Ijebu-Ode- 
Degun, Molipa’ 
Balogun-Kuku, 
Asafa, Ojofa, 
Obalende, 
Fusi-gboye 
Road. 

Gateway 
Times 
(July 31, 
2019) 

Heavy downpour Poor drainage systems Clogged drainages; 
Increased Population 
High Urbanization; 
Indiscriminate 
Dumping of refuse 
Along waterways; 
Construction work. 

Flooded roads 
-& Houses;  
Destruction of 
properties; 
roads and vital 
Infrastructures. 

2019, 
July 

5 
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4.6 Instrumental records data analysis  
 

The aim of this section is to understand the climate of Ijebu-Ode, have an in-depth insight 

into the issues relating to perennial and apparent flooding in the city by assessing and 

examining rainfall and temperature trends, patterns, variabilities and extremes and rainy 

seasons through the daily, monthly, annual and decadal statistical analysis. 

Understanding patterns, trends and variability of climatic factors is important for 

detecting the impacts of climate change, most importantly when considering impacts on 

water resource planning and management. Analysing past trends, monitoring changes 

and assessing variability in a precipitation time series is crucial for predicting potential 

impacts of future climate change over a region (Abbas et al., 2014; Ahmed et al., 2015). 

An attempt was made to install a weather station to the roof of the College in Ijebu-Ode; 

however, this was unsuccessful as the upload connection was incompatible; hence data 

was purchased from NIMET for the purpose of examining the climate of Ijebu-Ode. 

Climatic data was purchased covering the period 1989-2018, as this represented the most 

complete period, with data quality before 1989 less complete.  Box plots are employed 

mainly for the descriptive analysis of mean monthly rainfall, minimum and maximum 

temperature. According to Turkey (1977) and Chambers (1983), box and whiskers plot are 

an excellent tool for understanding variability of datasets. Attaining an in depth 

understanding of the challenges and potential solution to pluvial flood risk in urban 

tropical-African communities is crucial for this research. 

 

4.6.1 Rainfall  

This study uses daily synoptic rainfall from Ijebu-Ode city station obtained from the 

Nigerian Meteorological Agency (NIMET), for the 30-year period 1989-2018. Rainfall in 

Nigeria and at Ijebu-Ode has a strong ‘wet’ seasonal distribution, for months June-

September. Maximum annual rainfall at Ijebu-Ode city station is 2125.6mm, with a 

standard deviation of 147.26mm (Figure 4.6). The highest monthly rainfall (569.4mm) is 

recorded in June 2009, with the subsequent highs recorded in September 2010 

(554.4mm) and July 1994 (517.6 mm), whilst the highest daily rainfall (174.8mm) was 

recorded in 30/06/2007, followed by 172.2mm in 08/06/2007 and 160.1mm in 

02/07/1994. 
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4.6.1.1 Descriptive analysis showing assessment of statistical significance of the 

rainfall, minimum and maximum temperature trends. 

 

The Mann-Kendall (MK) trend test is used for trend analysis. MK is a popular non-

parametric trend test for detecting trends in rainfall time series (Dinpashoh et al., 2011; 

Gebremedhin et al., 2016; Tabari et al., 2015; Tian et al., 2016; Yue et al., 2002). The 

purpose of the Mann-Kendall (MK) test (Mann 1945; Kendall 1975) is to statistically assess 

if there is a monotonic upward or downward trend in the variable of interest over time. 

Hirsch, Slack and Smith (1982, 107) indicate that the MK test is best viewed as an 

exploratory analysis to identify significant change at stations. This method makes no 

assumptions about the underlying distribution of the data, and its rank-based measure is 

not influenced by extreme values. This method mainly gives three types of information. 

•  The Kendall Tau, or Kendall rank correlation coefficient, measures the monotony of 

the slope. Kendall's Tau varies between -1 and 1; it is positive when the trend 

increases and negative when the trend decreases.  

•  The Sen slope, which estimates the overall slope of the time series. This slope 

corresponds to the median of all the slopes calculated between each pair of points in 

the series.  

•  The significance, which represents the threshold for which the hypothesis that there 

is no trend is accepted for rainfall. The trend is statistically significant when the p-

value is less than 0.05. 

 

The Mann–Kendall test statistic S is given as follows: 

 

𝑆 = ∑ ∑ 𝑠𝑖𝑔𝑛 (𝑥𝑗 −  𝑥𝑘

𝑛

𝑗=𝑘+1

𝑛−1

𝑘=1

) 

where x i and x j are the data values at time i and j, n is the length of the dataset and sign 

() can be computed as: 

 

𝑠𝑖𝑔𝑛 (𝑥𝑗 − 𝑥𝑘) =  {

 𝑖𝑓(𝑥𝑗 − 𝑥𝑘) >

𝑖𝑓(𝑥𝑗 − 𝑥𝑘) =

−𝑖𝑓(𝑥𝑗 − 𝑥𝑘) <
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The test was conducted on an annual basis (Table 4.2) positive value of S indicating of 

increasing trend, as well as a positive value of Sen's slope, indicates an upward or 

increasing trend (for both rainfall and temperature) in the time series. The outcome (Table 

4.2) revealed that rainfall patterns are not statistically significant because the p-value 

(0.109) exceeds the Alpha value of 0.05. In general, both minimum and maximum 

temperatures for the observed period (1989-2018) show a (warming) increasing trend 

(Sen's slope = 0.245 and 0.189) and are considered statistically significant  

 

Table 4.2: Mann-Kendall Trend Analysis 

Analysis Annual Rainfall Maximum Temp Minimum Temp 

Kendall's tau 0.209 0.333 0.297 

Sen's slope 6.869 0.189 0.245 

S 91 145 129 

p-value 0.109 0.009 0.022 

Alpha 0.05 0.05 0.05 

Significance Not Significant Significant Significant 

 

An innovation trend analysis (ITA) method is used to assess trends in yearly rainfall and 

minimum and maximum temperatures (Figure 4.5). Sen (2012) introduced the ITA 

methodology, which does not call for constrictive presumptions like those frequently used 

in the Mann Kendall trend test and Spearman's rho test. According to Dabanl et al. (2016), 

the ITA approach is more useful than the MK test for identifying trends in hydro-

meteorological series. The idea is based on the observation that scatter points for two 

identical time series will almost always fall along the line 1:1 (45°).  First, two equal 

sections of the hydrometeorological time series are split and organised independently in 

ascending order. The first half is placed on the X-axis and the second on the Y-axis to 

create a scatter plot. There is no significant trend in the hydrometeorological recordings 

if the scatter is on, or near, the 1:1 (45°) straight line point fall above (below), the 1:1 

straight line (45°) a rising (decreasing) trend in the time series is identified (Dabanli et al., 

2016; Sen 2012, 2014). The results of Figure 4.5 show an increase in rainfall as well as 

minimum and maximum temperatures over the research period 
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Figure 4.5: An innovative trend analysis (ITA) of the annual rainfall, minimum and 

maximum temperatures in Ijebu-Ode (1989-2018). 

 

4.6.1.2 Annual rainfall distribution analysis 

Rainfall data records were analysed for 1989-2018, a 30-year period, the selection of the 

30-year window permitted an assessment of climate using the 30-year window 

recommended by the World Meteorological Organisation (2010 & 2015). Annual total 

rainfall is calculated for each year and the average rainfall plotted against its 

corresponding year (Figure 4.6). The annual rainfall distribution indicated a notable 

upward trend during the study period; however, it is not statistically significant (Table 4.2 

& Figure 4.5). The average annual total rainfall is calculated at 1673.4 with a standard 

deviation of 223.24mm. Figure 4.6 shows that the total annual rainfall is highest for 2006  

(2125.6mm), followed by 2007 (2056mm) and coming third with 1996 (2032.4mm), while 

it is lowest for 1998 when only (1173.3mm) of rainfall fell, 2015 (1244.9mm) and 2002 

(1426.5mm), with a range of 952.3mm. Skewness of annual total rainfall distribution 

stands at -0.087, implying distribution is approximately symmetrical. Kurtosis 0.043 for 

annual rainfall revealed the distribution with a negative kurtosis value and was highly 

platykurtic.  
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Figure 4.6: Annual total rainfall distribution for Ijebu-Ode (1989-2018). 

 

Figure 4.7 depicts the observed seasonal rainfall distribution across the wet seasons 

(April, May, June, July, August, September, & October) and the dry seasons (November, 

December, January, February, & March) for each year studied.  

 

Figure 4.7: Season precipitation (April-Oct – orange line & Nov-Mar – blue line) over Ijebu-

Ode. 

The average annual rainfall ranges from 95.6 to 177mm (Figure 4.8). April through 

October is typically the wet season, and November through March is the dry season. 

Rainfall is usually the first event, hence the average amount of rainfall over Ijebu-Ode 

might be considered the main input, especially when surface runoff is included. 
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Figure 4. : Mean annual rainfall for Ijebu-Ode (1989-2018) 

 

The anomaly approach was also used for this study (Table 4.8 & Figure 4.9). It enables the 

determination of rainfalls that are higher than normal (wet) and lower than normal (dry), 

designated by positive and negative values respectively. The average climatic was 

calculated on the mean of 1989-2018, as recommended by NiMet (2010; 2015). Annual 

average rainfall anomaly results (Figure 4.9) identify the highest negative anomalies were 

recorded in 1998, 2015, 2002 with -500.13mm (29.87%), -428.53mm (25.61%) and -

246.93mm (14.76%) respectively. The highest rainfall above the reference period of 

452.17mm (27.02%), 382.57mm (22.86%) and 358.97mm (21.45%) respectively were 

recorded in 2006, 2007 and 1996.  

 

Figure 4.9: Annual average rainfall deviation about the mean and two period moving 

average in Ijebu-Ode (1989-2018) 
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Another strategy used to analyse the climate variability for this study was the Coefficient 

of Variability (CV) approach (Figure 4.10). The discussion of Coefficient of Variation (CV) 

in this section is primarily to determine the inter-annual variability of yearly rainfall totals, 

i.e., the standard deviation of year-to-year change. The coefficient of variation expressed 

as percentage (%) was determined by dividing the standard deviation by the mean. It 

contrasts the size of the standard deviation from the climatic data's mean. According to 

the parameters of the CV that were modified for this study, (CV <0.1) denotes low 

variability, (CV 0.1-0.4) denotes moderate variability, (CV 0.4-0.9) denotes high variability, 

and (CV >0.9) denotes very high variability (Ukhurebor & Uzuazo, 2020). Coefficient of 

variation (CV) ranges from 0.71mm to 1.10mm for all years, indicating high inter-annual 

variability of rainfall is present. Year 1992 (Figure 4. 10 &Table 4.2) had the highest CV of 

110% (1.10) for rainfall in the period 1989-2018. This indicates that rainfall is very highly 

varied in that year with highest CV, and this is supported by minimum and maximum value 

of 0.69mm and 1.10mm respectively, as well as mean value of 169.37mm. 1997 had the 

lowest CV of 0.69mm which indicates that rainfall variability is high in this year while 1992 

had the highest CV which indicate that rainfall variability is very high. According to Dewar 

and Wallis, (1999) the variation of CV values indicates existence of strong variability in the 

rainfall. This suggests that the climate in Ijebu-Ode can be described as having high/very 

high rainfall variability over time. Statistics show that the study period's average annual 

deviation of rainfall is 122.98mm. Overall, the results show how the rainfall in Ijebu-Ode 

varies from year to year. however no notable or statistically significant trends are 

identified. 

 

Figure 4.10: Coefficient of Variation (CV) for Ijebu-Ode (1989-2018) 
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Another strategy used to analyse the climate variability for this study was the annual 

rainfall range approach. Annual rainfall range indicates variability of annual rainfall and 

hence denotes how reliable the rainfall is in terms of its persistence as a constant and 

stable replenishing source of water in Ijebu-Ode communities. Figure 4.11& Table 4.3 

show rainfall ranges which signifies the difference between highest rainfall and lowest in 

the year. The result shows that the difference between the highest rainfall for 2009 is 

569.4mm and the lowest rainfall for 19 years is 0mm. This result shows the level of 

variability between the years. 

 

 

Figure 4.11: Annual Rainfall Range (i.e., lowest and highest) for Ijebu-Ode (1989-2018) 
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Table 4.3: Descriptive analysis of data to confirm yearly rainfall measures for temporal 

variability and dispersion using Mean, SD and CV (1989-2018).  

Years Annual 
Rainfall 
Total 
(mm) 

Mean 
Rainfall 
(mm) 

Highest  
value 
 

Lowest 
Value 
 

Range Standard 
Deviation  
 

CV = 
SD/Mean 
R/F  

1989 1445.5 120.46 283.7 0 283.7 100.86 0.84 

1990 1701.8 141.82 508.5 1.7 506.8 138.49 0.98 

1991 1676.9 139.74 285.1 4.7 280.4 103.80 0.74 

1992 1517.9 126.49 386.1 0 386.1 139.45 1.10 

1993 1458.1 121`.51 374.3 0 374.3 111.97 0.92 

1994 1558.9 129.51 517.6 0 517.6 140.31 1.08 

1995 1634.6 136.22 348.3 0 348.3 123.40 0.91 

1996 2032.4 169.37 391 1.4 389.6 138.42 0.82 

1997 1705.7 142.14 272.3 0 272.3 98.28 0.69 

1998 1173.3 97.78 247.8 0 247.8 101.79 1.04 

1999 1819.4 151.59 318.3 0.3 318 110.30 0.73 

2000 1655 137.92 395.7 0 395.7 140.55 1.02 

2001 1464.2 122.02 280.5 0 280.5 86.45 0.71 

2002 1426.5 118.86 228.3 0 228.3 95.90 0.81 

2003 1572 131 346 3.1 342.9 116.76 0.89 

2004 1778.9 148.24 353 12.3 340.7 120.15 0.81 

2005 1473.3 122.78 356.3 0.1 356.2 117.50 0.96 

2006 2125.6 177.13 452.1 0 452.1 147.26 0.83 

2007 2056 171.33 458.4 0 458.4 174.46 1.02 

2008 1885 157.08 358.6 0 358.6 129.79 0.83 

2009 1875.4 156.28 569.4 5.4 564 169.95 1.09 

2010 1795 149.58 554.4 0 554.4 152.40 1.02 

2011 1705.1 142.09 435.9 0 435.9 141.19 0.99 

2012 1584.4 132.03 317.2 0 317.2 110.43 0.84 

2013 1648 137.33 370.8 23.7 347.1 109.10 0.79 

2014 1874.8 156.23 333.9 0 333.9 112.85 0.72 

2015 1244.9 95.76 291.3 0 291.3 89.37 0.93 

2016 1723 143.58 336.9 16.6 320.3 119.18 0.83 

2017 1690.5 137.38 398.9 3.6 395.3 122.97 0.89 

2018 1900.8 158.36 408.1 0 408.1 125.93 0.80 
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4.6.1.3 Rainfall Seasonality Index over Ijebu-Ode 

The seasonality index (SI) is a measure of intra-annual rainfall variability for Ijebu-Ode 

area. SI is calculated using historical rainfall data (1989-2018), a historical average value 

is represented for Ijebu-Ode (i.e., locality) in Table (4.4).Temporal rainfall seasonal 

variation trends and major rainfall regimes over Ijebu-Ode (1989-2018) are investigated 

via a seasonality index (SI) (Table 4.4), by applying a classification based on SI values (Table 

4.3). Rainfall seasonality is related to the temporal distribution of rainfall on a monthly 

basis which can be estimated by the Walsh and Lawler (1981) index. The proposed 

method (SI) is very simple with few data required for the calculation (a) the sum of the 

absolute deviations of the monthly rainfall (b) the sum of average monthly rainfall, and 

(c) the total annual rainfall of the given year. The method aims to characterize the 

distribution of precipitation throughout the year and to classify the climate of Ijebu-

Ode. A period of at least 30 years data is necessary (1989-2018). The categories of rainfall 

and their limits are presented in Table 4.3 

 

Seasonality Index (SI), derived by Walsh and Lawler (1981).  

 

𝑆𝐼 =
1

𝑅𝑖
 ∑ |𝑋𝑖𝑛

𝑛=12

𝑛=1

−
𝑅𝑖

12
| 

 

Where Ri is the total annual precipitation for the particular year under study and Xin is the 

actual monthly precipitation for month n. The index, SI, is the sum of the absolute 

deviations of the monthly rainfall from the mean monthly rainfall (see Table 4.10), divided 

by the total annual precipitation of the given year (Table 4.5). This study considers how 

the investigation of the seasonal index and the monthly rainfall patterns appear to include 

significant overlap. The annual seasonality indexes for all years were determined, for 

Ijebu-Ode city the SI indicates that climate is characterized by two rainfall regimes: rather 

seasonal with a shorter drier season (between 0.4 – 0.59) and seasonal (0.60 – 0.79) for 

the study period. Five (1989, 1993, 1998, 2001, 2002) of the six years that experience 

seasonal rainfall, fall within the first half of the study period (Table 4.5), with only 2015 

within the second half of the study period. The rather seasonal with a shorter drier season 

is found to have become a regular occurrence in last 16 years (2006-2018), implying an 

increase in wet season length and shortening of the dry season. With peaks in 0.74 (1998), 
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0.41 (2006), and 0.7 (2015), respectively, analysis of the long-term seasonality index score 

shows that the year-to-year rainfall regime in Ijebu-Ode over the last three decades is 

relatively stable but susceptible to seasonal instabilities in precipitation (Figure 4.12 & 

Table 4.5). 

 

 

Figure 4.12: Annual total rainfall distribution and fluctuation of the SI over Ijebu-Ode 
 

Findings in Figure (4.12) and Table (4.5) suggest that Ijebu-Ode local climate can be 

characterised by temporal variability of rainfall and have experienced a change and shift 

in rainfall distribution and seasonality and getting wetter. The rainfall seasonality index 

classifies the type of climate in relation to water availability, the lower the seasonality 

index of a region (Table 4.4) the greater the water resources variability and surplus in 

time, the more vulnerable the area to excess soil moisture and overland runoff when 

there is infrastructural deficit. Climate change is modifying the earth’s atmospheric 

conditions, thus leading to potential increases in extreme meteorological events 

(Easterling et al. 2000; Mikhaylov et al. 2020); this includes the alteration of total annual 

rainfall which in effect will alter the precipitation distribution in seasonality and 

interannual variability (Feng et al. 2013). An important climate parameter, seasonality 

index (SI), which is the representation of variability of monthly rainfall amounts within a 

year, has received scant focus regarding its potential behaviour under climate change 

scenario (Imteaz and Hossain, 2023). The findings give an insight to the flood risk and 

chance of addressing it/got significant impact on the water resources planning and 

management. 
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Table 4.4: Classification of seasonality index (SI) according to Walsh & Lawler (1981) & 
Kanellopoulou (2002) 

Rainfall regimes Seasonality index (SI) 

Very equable – Rainfall spread throughout the year ≤ 0.19 

Equable with a definite wetter season – Rainfall spread 
throughout the year, but with a definite wetter season 

0.20 – 0.39 

Rather seasonal with a shorter drier season 0.4 – 0.59 

Seasonal 0.60 – 0.79 

Markedly seasonal with a long drier season 0.80 – 0.99 

Most rain in 3 months or less 1.00 – 1.19 

Extreme seasonality, with almost all rainfall in 1 to 2 
months 

≥ 1.20 
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Table 4.5: Descriptive analysis of data for evaluation of temporal rainfall seasonal 

variation and major rainfall regimes using seasonality index (SI). 

Years Annual 

Rainfall 

Total 

(mm) 

Seasonality  

Index (SI) 

 

Rainfall regime 

1989 1445.5 0.60 Seasonal 

1990 1701.8 0.51 Rather seasonal with a short drier season 

1991 1676.9 0.52 Rather seasonal with a short drier season  

1992 1517.9 0.58 Rather seasonal with a short drier season  

1993 1458.1 0.60 Seasonal 

1994 1558.9 0.56 Rather seasonal with a short drier season 

1995 1634.6 0.53 Rather seasonal with a short drier season 

1996 2032.4 0.43 Rather seasonal with a short drier season 

1997 1705.7 0.51 Rather seasonal with a short drier season 

1998 1173.3 0.74 Seasonal 

1999 1819.4 0.48 Rather seasonal with a short drier season 

2000 1655 0.53 Rather seasonal with a short drier season 

2001 1464.2 0.60 Seasonal 

2002 1426.5 0.61 Seasonal 

2003 1572 0.55 Rather seasonal with a short drier season 

2004 1778.9 0.49 Rather seasonal with a short drier season  

2005 1473.3 0.59 Rather seasonal with a short drier season  

2006 2125.6 0.41 Rather seasonal with a short drier season  

2007 2056 0.43 Rather seasonal with a short drier season  

2008 1885 0.46 Rather seasonal with a short drier season  

2009 1875.4 0.47 Rather seasonal with a short drier season  

2010 1795 0.49 Rather seasonal with a short drier season 

2011 1705.1 0.51 Rather seasonal with a short drier season  

2012 1584.4 0.55 Rather seasonal with a short drier season  

2013 1648 0.53 Rather seasonal with a short drier season  

2014 1874.8 0.47 Rather seasonal with a short drier season  

2015 1244.9 0.70 Seasonal 

2016 1723 0.51 Rather seasonal with a short drier season 

2017 1690.5 0.52 Rather seasonal with a short drier season 

2018 1900.8 0.46 Rather seasonal with a short drier season 

Source: Classification of seasonality index (SI) according to Walsh & Lawler (1981). 
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Because rainfall is unpredictable and seasonal (Figure 4.12 & Table 4.5), it is essential to 

monitor using meteorological indexes (Table 4.6, 4.7 & Figure 4.13) (Juliana Alcântara 

Costa et Gláuber Pontes Rodrigues, 2017). A monitoring system for the characteristics of 

dry and wet periods may be created as a result (DA SILVA et al., 2009). The Rainfall 

Anomaly Index (RAI), created by Rooy (1965), is used to categorise the positive and 

negative severities of rainfall anomalies in this context. Because it just requires 

precipitation data, it is regarded as an index of outstanding procedural simplicity (Freitas, 

2005; Fernandes et al., 2009). The goal of RAI, according to Rooy (1965), is to make it 

possible to compare precipitation deviations across regions. More recently, Arajo et al. 

(2009) used RAI as a tool and discovered parallels in the precipitation pattern -positive and 

negative anomalies are taken into account by the RAI (Rainfall Anomaly Index). The 

information on rainfall is first arranged in descending order and a threshold for positive 

anomaly is created by averaging the ten highest results, while a threshold for a negative 

anomaly is created by averaging the ten lowest values. The mean of the 10 most extreme 

positive and negative anomalies has been given the arbitrary threshold values of +3 and -

3 (Samuel et al., 2003). The relative rainfall anomaly index is then scaled against a range 

of nine abnormality classes, from highly wet to severely dry conditions. Positive or 

negative precipitation anomalies are related to the sign, which may be positive or 

negative. 

 

The Annual Rainfall Anomaly Index (RAI), which was derived from the precipitation data, 

was developed to examine the frequency and severity of the dry and rainy years in the 

research area. To examine the distribution of rainfall in the years with the biggest 

anomalies, the monthly RAI was also calculated for certain historical series years. RAI is 

made up of the following equations and was created by Rooy (1965) and first utilised by 

Freitas (2005). Equation 1 states that RAI is equal to +3 (N - N)/ (S2 - N) for positive 

anomalies and equation 2 states that RAI is equal to -3 (N - N)/ (X̄ - N) for negative 

anomalies. 

 

N = current yearly rainfall (mm); 

N = yearly average rainfall of the historical series (mm); 

M = average of the ten highest yearly rainfall of the historical series (mm); and  

X̄ = average of the ten highest yearly rainfall of the historical series (mm); and,  

Positive anomalies have their values above average and negative anomalies have  

their values below average. 



 

138 
 

 

T b e 4.6: The classification of the index used by van Rooy (1965) 

 /N RAI C      e  ripti   

1 >3.00 Extremely wet 

2 2.00 to 2.99 Very wet 

  1.00 to 1.99 Moderately wet 

4 0.50 to 0.99 Slightly wet 

5 0.49 to -0.49 Near normal 

6 -0.05 to – 0.99 Slightly dry 

7 -1.00 to -1.99 Moderately dry 

  -2.00 to -2.99 Very dry 

9 <3.00 Extremely dry 

  ur e: van Rooy (1965) 
 
T b e 4.7: Classification of Rainfall Anomaly Index Intensity 

 
 
Rainfall Anomaly 
Index (RAI) 

RAI range Classification 

Above 4 Extremely humid 

2 to 4 Very humid 

0 to 2 Humid 

-2 to 0 Dry 

-4 to -2 Very dry 

Below -4 Extremely dry 

  ur e: Freitas (2005) adapted by Araὑjo et al. (2009) 
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T b e 4. : The annual rainfall total for the research area's wet circumstances for the past 
30 years (1989-2018). 

Ye r T     
   u   
r i      

A  u   
 ver ge 
r i      
 evi ti   

A  u   
r i      
   m  y 
i  ex  RAI  

R  y  1965  
C     
 e  ripti   

Frei     2005  
   p e  by 
Ar ὑj  e    . 
 2009  
C    ifi  ti   

1989 1445.5 -227.93 0.477O21 Near normal Humid 

1990 1701.  2 . 7 0.044459 Near normal Humid 

1991 1676.9  .47 0.005438 Near normal Humid 

1992 1517.9 -155.53 0.325499 Near normal Humid 

1993 1458.1 -215.33 0.450651 Near normal Humid 

1994 1558.9 -114.53 0.239693 Near normal Humid 

1995 1634.6 -38.83 0.081265 Near normal Humid 

1996 20 2.4  5 .97 0.562552 Slightly wet Humid 

1997 1705.7  2.27 0.050571 Near normal Humid 

1998 1173.3 -500.13 1.046691 Moderately 
wet 

Humid 

1999 1 19.4 145.97 0.228754 Near normal Humid 

2000 1655 -18.43 0.038571 Near normal Humid 

2001 1464.2 -209.23 0.437885 Near normal Humid 

2002 1426.5 -246.93 0.516785 Slightly wet Humid 

2003 1572 -101.43 0.212277 Near normal Humid 

2004 177 .5 105.47 0.165285 Near normal Humid 

2005 1473.3 -200.13 0.41884 Near normal Humid 

2006 2125.6 452.17 0.708608 Slightly wet Humid 

2007 2056   2.57 0.599536 Slightly wet Humid 

200  1  5 211.57 0.331557 Near normal Humid 

2009 1 75.4 201.97 0.316513 Near normal Humid 

2010 1795 121.57 0.190516 Near normal Humid 

2011 1705.1  1.67 0.049631 Near normal Humid 

2012 1584.4 -89.03 0.186325 Near normal Humid 

2013 1648 -25.43 0.053221 Near normal Humid 

2014 1874.8 201.37 0.315573 Near normal Humid 

2015 1244.9 -428.53 0.896844 Sightly wet Humid 

2016 172  49.57 0.077683 Near normal Humid 

2017 1690.5 17.07 0.026751 Near Normal Humid 

201  1900.  227. 7 0.356318 Near normal Humid 
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Figure 4.1 : Rainfall Anomaly Index (RAI) for Ijebu-Ode communities, indicating Linear 
Forecast and Two Period Moving Average 
 
As shown in Figure 4.13 and Table 4.8 for the years 1989 to 2018, ranging from moderately 

wet (one year), slightly wet (five years), and near normal (24 years) according to the 

classification of the index (Table 4.6) used by van Rooy (1965), all humid years (30 years) 

with varying degrees of intensity according to the classification of the index (Table 4.7) 

used by Freitas (2005) and modified by Araὑjo et al. (2009). Highest Positive values (M) = 

1.046691 ÷ 30 (years of which positive anomalies occurred within the study period) = 

0.0348897 near normal. 

 

The findings (Table 4.8) showed that Ijebu-Ode is suitable for classification as a humid 

environment, which is used to describe an atmosphere with relatively high levels of water 

vapour and is typically very hot (warmer climates increase evapotranspiration, putting 

more moisture into the atmosphere that is then released as rain). The outcome suggested 

that the humid weather is causing the already damp environment to become even more 

damp. This implies that the ongoing flood risk (s) in Ijebu-Ode will be increased or made 

worse by additional wet weather, i.e., heavy showers. The communities of Ijebu-Ode are 

therefore asked to be vigilant and ready. 
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T b e 4.9: The average of the 10 highest and lowest historical series (mm) shows the 

years when wet and normal conditions occurred in Ijebu-Ode LGA during the course of 

30 years, from 1989 to 2018. 

I  ex      ifi  ti      V   R y  1965  Ye r  

M  er  e y we  1998 

  ig   y we  1996, 2002, 2006, 2007, and 2015 

Ne r   rm   1989, 1990, 1991, 1992, 1993, 1994, 
1995, 1997, 1999, 2000, 2001, 2003, 
2004, 2005, 2008, 2009, 2010, 2011, 
2012, 2013, 2014, 2016, 2017, and 2018 

 

I  ex      ifi  ti   by Frei     2005  
   p e  by Ar ὑj  e    .  2009  
 

Ye r  

Humi  1989-2018 

 
To assess the frequency and severity of dry and rainy years, rainfall data are used to 

calculate the Annual Rainfall Anomaly Index (RAI). The "rainy years" of the historical series 

were displayed (Tables 4.9 and Figure 4.14). The RAI was seen to fluctuate over the study 

periods. 

 
Figure 4.14: Displays the frequency distribution of the rainfall anomaly index for wet and 

normal and humid conditions in the Ijebu-Ode LGA from 1989 to 2018 (30 years), using 

the average of the 10 highest and lowest historical series  
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4.4.1.4 Monthly rainfall analysis  

The maximum average monthly rainfall value is 278.15mm (July) and the lowest 10.76mm 

(January), producing a range of 267.39mm (Figure 4.15). The month of June received the 

highest rainfall (569.4mm) whilst January has the minimum rainfall value having 100% of 

its rainfall being within (57.3mm). The average monthly rainfall recorded in July 

contributed 16.62% to the annual total, followed by June with 16.33% with lowest in 

January 0.64% and December 0.82%. The range in the overall average values suggests a 

relatively high variation and dispersion in the monthly rainfall values.  

 

Figure 4.15: Monthly rainfall for Ijebu-Ode, S/W Nigeria (1989-2018), Solid Bar-Median 

Monthly Value; Boxes 25th-75th Percentile; Whisker’s 10th/90th Percentile (*extreme 

monthly values (1989-2018)). 

0

100

200

300

400

500

600

R
ai

n
fa

ll 
(m

m
)

Sample size (30 Years)



 

143 
 

Figure 4.16: Monthly rainfall distribution over the study-period (1989-2018) 

The classification of the months into their appropriate seasons is essential because the 

rainfall seasonality index only assesses annual rainfall regimes, intra-annual rainfall 

variability, and seasonal contrasts in rainfall volume, not dryness or wetness in absolute 

terms (Table 4.5 & Figure 4.12). As a result, the months of November through March are 

deemed dry (<100mm), whilst the months of April through October are regarded rainy 

(>100mm), with the latter having a standard deviation less than their corresponding mean 

(Table 4.10). The monthly precipitation data are highly and positively skewed, signifying 

deviation from normal distribution, therefore cannot be disregarded. According to WMO 

(2017), affirmed statistical descriptor of climate element includes the commonly use 

arithmetic mean, but can include the values such as standard deviation, percentile points, 

number of exceedances of threshold or extreme values. Studies show that IQR is a more 

appropriate measure of variability than standard deviation and coefficient of variation if 

the data is skewed. The larger the IQR, the more variability and dispersion of the middle 

quartile are identified. Months April to October indicate high variability of the middle 

quartile whilst January, February, March, November and December indicated low 

variability.  
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Table 4.10. Descriptive analysis showing monthly rainfall temporal variability, skewness 

and dispersion of data points in relation to Mean, IQR, Median, SD, CV & Range (1989-

2018). 

Month R. 

Maxi

mum 

Valu

e 

(mm) 

R. 

Mini

mum 

Valu

e 

(mm) 

 

Mea

n 

 SD  CV = 

SD/

M 

Q3 

(75th.P) 

(mm) 

Q1 

(10th.P

) 

(mm) 

IQR 

(Q3-Q1) 

(mm) 

Media

n 

(mm) 

Skew- 

Ness 

Jan 57.3 0 10.8 17.0 1.58 12.0 0 12.0 0.05 1.88 

Feb 178.8 0 41.0 43.7 1.07 61.5 0 61.5 25.7 1.05 

Mar 272.3 7.9 84.1 68.8 0.82 114.0 14.1 99.9 81.8 0.10 

Apr 238.7 45.5 124.7 65.0 0.52 186.9 55.9 131 103.5 0.98 

May 313.4 0 181.9 76.9 0.42 235.0 93.9 141.2 172.5 0.37 

Jun 569.4 135.5 273.3 102.1 0.37 343.6 171.6 171.9 249.5 0.70 

Jul 517.6 61.3 278.2 116.6 0.42 356.0 132.9 223.1 280.1 -0.05 

Aug 260 22.1 131.0 74.4 0.57 192.0 39.1 153.0 124.1 0.28 

Sep 554.4 102.7 259.9 111.0 0.43 331.4 137.3 194.1 237.3 0.61 

Oct 338 109.8 222.3 68.6 0.31 275.5 142.2 133.3 230.2 -0.34 

Nov 133.4 1.4 53.0 32.9 0.62 74.5 15.5 59.0 48.84 0.38 

Dec 103.6 0 13.7 23.6 1.72 14.4 0 14.4 0 1.14 

 
The rainfall pattern (Figure 4.15 & 4.16) occurs in such that it rises steadily from February 

and gets to first peak in July before falling in August into what is locally known as the 

“August break”, it then rises again to a lower peak in September before falling to a low in 

January. A double maxima rainfall is experienced, characterized by two high rainfall peaks 

(i.e., July and September), with a short dry season (i.e., August) and a longer dry season 

falling between and after each peak. Adefoalu (1972), Adekoya (1979) and Omotosho 

(1988) found that the “August Break” occurrence in Nigeria is limited and are peculiar to 

the South-western part between 40 – 90N and 30 – 70E. According to Hamilton & Achibold, 

(1945) & Ilesanmi, (1972, 1981), the Little Dry Season (LDS) is widely recognized as a major 

climatological phenomenon noticeable by end of July through August. Studies conducted 

on the onset and retreat of rainfall in Nigeria (Ilesanmi 1972a, 1972b; Olaniran, 1983; 

Adejuwon 1988; Odekunle 1997, 2003), have previously identified these same patterns.  
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Table 4.11: Descriptive analysis showing the rainfall boundaries, and weak and strong 

outliers including months/years of occurrence (1989-2018) 

Months Upper-inner 

fence 

Q3 + (1.5 X 

IQR) (mm) 

Years showing 

weak outliers 

(mm) 

Months Upper-outer 

fence  

Q3 + (3.0 X 

IQR) (mm) 

Years showing 

strong outliers 

(mm) 

Jan 29.88 1990 (42.7mm) 

1994 (31mm) 

2003 (31.8mm) 

2009 (46.4mm) 

2013 (43.4mm) 

Jan 47.8 2006 (57.3mm) 

Feb 153.75 2018 (174.8mm) Feb 246 - 

Mar 263.79 1997 (272.3mm) Mar 399.56 - 

Apr 383.35 - Apr 524 - 

May 446.79 - May 564.68 - 

Jun 601.32 - Jun 687.64 - 

Jul 690.67 - Jul 892.36 - 

Aug 421.5 - Aug 611.92 - 

Sep 622.60 - Sep 776.44 - 

Oct 475.39 - Oct 533.08 - 

Nov 162.96 - Nov 235.88 - 

Dec 35.95 1997 (47.1mm) 

2013 (41.7mm) 

Dec 57.52 1990 (103.6mm) 

2001 (58.6mm) 

 
Months and years with minor or weak outliers include January 1990 (42.7mm), 1994 

(31mm), 2003 (31.8mm) and 2009 (46.4mm); February 2018 (174.8mm); March 1997 

(272.3mm); December 1997 (47.1mm) and 2013 (41.7mm) whilst the months and years 

showing strong outliers include January 2006 (57.3mm); December 1990 (103.6mm) and 

2001 (58.6mm) (Table. 4.11). The rainy season and dry season in Ijebu-Ode is clear and 

established, this is crucial for redesigning seasonal flood management of Ijebu-Ode. 

Grubbs (1969) indicate an outlier as an observation that is statistically detached from rest 

of the data.  
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4.4.1.5. Daily rainfall analysis  

A total of 3493 days (10950) recorded rainfall (>0.1mm) at Ijebu-Ode, 1989-2018. The 

maximum daily rainfall rates are generally observed in the month of July. The distribution 

for extreme daily rainfall events at Ijebu-Ode covering the thirty-year period 1989-2018 is 

presented in Figure 4.17. No significant trends or patterns in extreme rainfall or frequency 

of extreme events over the study period are evident, suggesting any change in flood 

occurrence is a function of non-climatic factors at Ijebu-Ode. However, an absence of 

intense precipitation events exceeding 120mm, between 1989 and 2005, except for 1994 

(160.1mm), may have led to a low public perceptions of flood risk, before intense 

precipitation events in 2006 and 2007, both exceeding 170mm, with events in 2010 

(144mm), 2012 (132.5mm) and 2014 (128.9mm) exceeding the 120mm d-1; the 

distribution of events exceeding 120mm d-1 all occur in the second half except the 1994 

event. In the first half of the period 83 events compared to 92 events in the second half 

occurred above the 0.5 percentile, with 6 events in the first half exceeding 100mm d-1 

compared to 9 in the second half of the record. The pattern of increased daily maximum 

precipitation whilst not statistically significant may support perceptions of increased 

flooding in Ijebu-Ode. 

   

 

Figure 4.17: Maximum daily rainfall, 0.1 percentile (black squares) and 0.5 percentile (grey 

diamonds) for Ijebu-Ode covering the thirty-year period 1989-2018. 
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4.7.1 Atmospheric Temperature  

This study uses daily synoptic atmospheric temperature from Ijebu-Ode city station 

obtained from Nigerian Meteorological Agency (NIMET), for 30-year period 1989-2018.  

 

4.7.1.1 Monthly minimum temperature analysis 

The monthly minimum temperature was obtained from the daily values each month and 

year (Figure 4.18). The highest mean monthly minimum temperature is 24.50C (March) 

and the lowest 22.4OC (January); April (1998), was the warmest month on record (25.8OC), 

whilst January (1989) the lowest minimum monthly temperature (19.2OC).  

 

Figure 4.18: Monthly minimum temperature of Ijebu-Ode, S/W Nigeria (1989-2018) Solid 

bar-median Monthly Value; Boxes 25th-75th Percentile; Whisker’s 10th/90th Percentile (x – 

extreme monthly values 1989-2018).  

 

The minimum monthly temperature rises steadily from February and gets to first peak in 

March before falling gradually to the lowest point in August, it then rises again to a lower 

peak in November before falling gradually in January (Figure. 4.18). Mean monthly 

minimum temperature was statistically determined to be at 23.20C, with a standard 

deviation of 0.70C and a narrow range (20C).  The average minimum temperature was high 

in the dry season and low in the wet season in Ijebu-Ode. The highest variability occurred 

in January with IQR of 2.60C and the lowest in May-June, August, October with IQR of 
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0.60C (see Table 4.7).  IQR and standard deviation for all the months are low, implying 

relatively low variation and dispersion. Overall, minimum temperature coefficient of 

variation for the months of January through December ranges between 0.10C – 0.60C (<1) 

suggesting a relatively low variability (see Table 4.12). 

 

Table 4.12: Descriptive analysis showing monthly minimum temperature temporal 

variability and dispersion of data points in relation to the Mean, IQR, SD, CV and Range 

(1989-2018). 

M
o

n
th

 

M
e

an
 (

0 C
) 

SD
 

 Q
3

  

Q
1

 

IQ
R

 
(Q

3
-

Q
1

) 

Lo
w

e
st

 

 H
ig

h
e

st
  

 Sk
e

w
 

 C
V

 =
 (

SD
\M

) 

 

Jan 22.4 1.3 23.5 20.9 2.6 19.2 24.7 0 0.06 

Feb 23.9 0.9 24.6 22.9 1.7 22.1 25.1 -0.3 0.04 

Mar 24.5 0.6 25.1 23.6 1.5 23.2 25.5 -0.5 0.03 

Apr 24.2 0.6 24.5 23.6 0.9 23.3 25.8 1 0.03 

May 23.7 0.4 23.9 23.3 0.6 22.6 24.7 0 0.02 

Jun 23.0 0.3 23.3 22.7 0.6 22.4 23.9 1 0.01 

Jul 22.7 0.3 23 22.3 0.7 22.2 23.3 1 0.01 

Aug 22.5 0.3 22.7 22.1 0.6 21.9 23.2 0 0.01 

Sep 22.7 0.4 22.9 22.2 0.7 21.9 23.4 0 0.02 

Oct 22.7 0.3 22.9 22.3 0.6 22.0 23.4 1 0.01 

Nov 23.4 0.5 23.8 22.8 1 22.2 24.5 -0.6 0.02 

Dec 22.9 0.8 23.4 22.1 1.3 20.8 24.4 0 0.04 
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Table 4.13: Descriptive analysis showing boundaries of the inner and outer fence and 

minor/weak outliers and months/years of occurrence for minimum temperature (1989-

2018). 

Months Upper inner fence  

(Q3 + (1.5 X IQR) 

(0C) 

Lower inner fence  

Q1 – (1.5 X IQR) 

(0C) 

Years showing 

minor/weak 

outliers (0C)  

Jan 27.4 17 - 

Feb 27.15 20.35 - 

Mar 27.35 21.35 - 

Apr 25.85 22.25 - 

May 24.8 22.4 - 

Jun 24.2 21.8 - 

Jul 24.05 21.25 - 

Aug 23.6 21.2 - 

Sep 23.95 21.15 - 

Oct 23.8 21.4 - 

Nov 25.3 21.3 - 

Dec 25.35 20.15 - 

 

4.7.1.2 Monthly maximum temperature analysis  

The maximum temperature was obtained by totalling the daily values for each month 

(Figure 4.19). The maximum average temperature is recorded in February (34.60C) and 

lowest in August (28.2OC), producing a range of 6.4OC and standard deviation of 2.20C 

(Table 4.10). The month of February 1998 received the highest monthly temperature 

(36.7OC), and the lowest was in August, 1992 (27.2OC). The maximum temperature rises 

steadily from January and gets to peak in February before falling gradually to lowest point 

in August, it then continues to rise steadily again (Figure 4.19).  
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Figure 4.19: Monthly maximum temperature of Ijebu-Ode, S/W Nigeria (1989-2018) Solid 

bar-median Monthly Value; Boxes 25th-75th Percentile; Whisker’s 10th/90th Percentile (x – 

extreme monthly values 1989-2018). 
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Table 4.14: Descriptive analysis showing the monthly maximum temperature temporal 

variability and dispersion of data points in relation to the Mean, IQR, SD, CV and Range 

(1989-2018). 

M
o

n
th

s 

M
e

an
 

(0 C
) 

SD
 

 Q
3

 (
7

5
th

P
) 

 Q
1

 (
1

0
th

P
) 

 IQ
R

 

(Q
3

-Q
1

) 

 Lo
w

e
st

 

va
lu

e
 

 H
ig

h
e

st
  

va
lu

e
 

 Sk
e

w
 

 C
V

 =
 S

D
/M

) 
 

 

Jan 33.3 0.7 33.7 32.4 1.3 32.1 34.6 -0.43 0.02 

Feb 34.6 0.9 35.3 33.7 1.6 33.3 36.7 0.33 0.03 

Mar 34.2 1.0 34.6 34.4 1.2 32.7 36.6 0.3 0.03 

Apr 33.0 0.8 33.5 32.3 1.2 31.7 35.7 0.38 0.02 

May 31.8 0.5 32.2 31.0 1.2 30.9 32.9 0 0.02 

Jun 30.1 0.5 30.5 29.4 1.1 29.0 31.2 0.6 0.02 

Jul 28.5 0.5 28.9 27.9 1 27.4 29.5 0 0.02 

Aug 28.2 0.4 28.5 27.8 0.7 27.2 29.0 0 0.01 

Sep 29.2 0.5 29.6 28.6 1 28.2 30.1 0 0.02 

Oct 30.6 0.5 30.9 30.2 0.7 29.5 31.6 0.6 0.02 

Nov 32.4 0.5 32.7 31.8 0.9 31.4 33.5 0 0.02 

Dec 33.0 0.7 33.4 32.2 1.2 31.3 34.1 2.14 0.02 

 
It is evident (Table 4.14) that the months of January and December recorded low variation 

of middle quartiles (Q2-3), with months of August, October and November having lowest 

variability from the mean and range (0.70C-0.90C), whilst the remaining months have 

relatively low variability (10C-1.60C). The IQR and standard deviation for all the months is 

low, implying relatively low variation and dispersion. The findings (Table 4.15) show 

months and years with minor or weak outliers to include March 1990 (36.50C), 1998 

(36.50C), 2000 (36.60C) and April 1998 (35.70C). The findings established that monthly 

average maximum temperature was relatively high in the dry season and low in the wet 

season in Ijebu-Ode. 

 

Table 4.15: Descriptive analysis showing boundaries of both the inner and outer fence 

and minor/weak outliers and months/years of occurrence for the maximum temperature 

(1989-2018). 
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Months Upper inner fence  

(Q3 + (1.5 X IQR) 

(0C) 

Lower inner fence  

(Q1 – (1.5 X IQR) 

(0C) 

Years showing 

minor/weak 

outliers. (0C)  

Jan 35.65 30.45 - 

Feb 37.7 31.3 - 

Mar 36.4 31.6 1990 (36.50C); 

1998 (36.50C); 

2000 (36.60C). 

Apr 35.3 30.5 1998 (35.70C) 

May 34 29.2 - 

Jun 32.15 27.75 - 

Jul 30.4 26.4 - 

Aug 29.55 26.75 - 

Sep 31.1 27.1 - 

Oct 31.95 29.15 - 

Nov 34.05 30.45 - 

Dec 35.2 30.4 - 

 

4.8. Combined monthly rainfall and atmospheric temperature 

(minimum and maximum) analysis. 

A summary analysis of monthly rainfall, minimum and maximum atmospheric 

temperature data for 30-years study period (1989 to 2018) is presented in Figure 4.20. 

Overall, skewness of monthly total rainfall distribution stand at 0.162, implying 

distribution is approximately symmetrical. Kurtosis -1.601 for mean monthly rainfall 

revealed distribution has a light tail than the normal distribution and was highly 

platykurtic. Skewness of monthly total minimum atmospheric temperature distribution 

stand at -0.663, implying distribution is approximately symmetrical. In the same vein, 

skewness of the monthly total maximum atmospheric temperature distribution stand at 

-0.283, implying distribution is approximately symmetrical. Mean monthly minimum and 

maximum atmospheric temperature are skewed, suggesting distortion or asymmetry in 

the normal temperature distribution. The kurtosis -0.947 for the mean monthly minimum 

atmospheric temperature revealed distribution with negative kurtosis, was highly 

platykurtic. In the same vein, the kurtosis -1.325 for the mean monthly maximum 

atmospheric temperature show distribution with negative kurtosis, was highly platykurtic.  
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Figure 4.20. Combined mean monthly rainfall, minimum and maximum temperature 

variation (1989-2018). 

 

4.9 Implications of climate change projection over Ijebu-Ode 

In this section, a straightforward technique of calculating monthly soil water balance in 

relation to evapotranspiration—the Thornthwaite model—is investigated since it is more 

empirical, straightforward, easily accepts input data, and exhibits variability. Because the 

Thornthwaite (1948) technique requires less climatic data than Penman's, the equation is 

simpler (Subedi & Chávez José, 2015). The findings of statistical data computations on 

precipitation, temperature, and evapotranspiration can be used to analyse the water 

balance in the region (Moghaddam and Mohammadkhan, 2017).  The Thornthwaite water 

balance (Thornthwaite, 1948) uses an accounting procedure to analyse the allocation of 

water among various components of the hydrologic system. The main inputs to the model 

are mean monthly temperature and mean monthly rainfall. Outputs include monthly 

potential and actual evapotranspiration, soil moisture storage, surplus, recharge, 

utilization, deficit and runoff. The model takes into account evapotranspiration and soil. 

Evapotranspiration is one of the most important components to be estimated in 

determining the soil water balance. Estimated values of evapotranspiration and soil 

moisture storage were generated and observed and plotted.  
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4.9.1: Temperature and evapotranspiration 

Findings indicated that as temperature is increasing potential evapotranspiration (PET) 

and evapotranspiration (ET) is increasing (Figure 4.21 &Table 4.16, 4.17 & 4.18). Findings 

of this section suggests that temperature directly determine the PET, Soil moisture storage 

capacity, soil moisture storage, and actual evapotranspiration (AE) while, rainfall directly 

determine direct runoff, soil moisture storage capacity, soil moisture storage and surplus 

runoff. Actual evapotranspiration (AE) and potential evapotranspiration (PET) differ from 

one another in how they relate to soil moisture storage. The AE takes variations in soil 

moisture storage in land surfaces into consideration, whereas the PET simply considers 

atmospheric potential (heat) as a factor in water removal from land surfaces. According to 

Moghaddam and Mohammadkhan (2017), potential evapotranspiration refers to the 

ability of the atmosphere to remove water from the land surface. The AE is therefore equal 

to the P less the changes in soil moisture storage P > PE AE = PE (Xu, 2002; Roy & Ophori, 

2012). Overall, high potential evapotranspiration, high field capacity during the rainy 

season, and soil moisture oversaturation in the months of July, September, and October 

are all factors that have the potential to cause an excessive response in hydrological 

extreme phenomena, such as high flows and associated floods that can severely increase 

the risk of flooding and harm the environment in Ijebu-Ode. The variable runoff 

generation processes and concentrations will be impacted by the soil moisture pattern 

caused by seasonal fluctuations in evapotranspiration rate. This may then lead to an 

overabundance of water building up in the drainage systems.  

 

Projection of future climate change by increasing the atmosphere temperature by 10C & 

20C in (Figure 4.21 & Table 4.17 & 4.18) presents uncertainty (variability of rainfall) and 

risk (exposure) over the study area, as this may continue to have impact on flood risk. 

Increase in temperature and evapotranspiration could lead to increased stress on 

vegetation cover which may exacerbate flood risk. 
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4.9.2 Soil moisture storage 

In order to predict potential flood occurrence, flood processes, and subsequent flood 

features in Ijebu-Ode city, it is helpful to consider soil moisture and weather patterns. The 

results indicate that soil moisture storage is still saturated due to the excessive rainfall 

because rainfall (W) is more than potential evapotranspiration (PET) in the months of June 

through July and September through October. Due to the stability of soil moisture storage, 

actual evaporation (AE) equals potential evapotranspiration (PET). On the other hand, it 

was found that rainfall (W) in the months of January through May, August, and November 

through December was less than potential evapotranspiration (PET), demonstrating 

variations in the soil's ability to store moisture. Findings suggests that Ijebu-Ode might be 

going through a distinct dry season because rainfall (W) is found to be less than potential 

evapotranspiration (PET). The annual precipitation is regularly found to be lower than the 

yearly potential evapotranspiration in many tropical regions with distinct dry seasons 

(Mohammadi & Seif, 2014).  

 

Soil moisture (see Figure 4.21) is generally found to be high in June to November and 

highest in July, September, October (major wet season), when the soil has reached its field 

capacity of 100%, hence additional water to the soil runs off and have implications for 

flood risk over Ijebu-Ode. The findings of this study indicate that high soil moisture content 

and runoff generating mechanisms are related to excess soil water storage. Thornthwaite 

(1948) mentioned that the water surplus means seasonal additions to subsoil moisture 

and ground water. June and August are found to be the recharge months when rainfall 

exceeds potential evapotranspiration but the soil hasn't yet reached its field capacity; 

utilization season is found in the month January, February, November and December 

when water is withdrawn from the soil moisture (+ΔST) and potential evapotranspiration 

exceeds rainfall, but the soil moisture storage has yet to reach 0 (dry soil) whilst deficit 

season were observed in March, April and May when potential evapotranspiration 

exceeds rainfall and soil moisture storage reached 0. This is a period when there is no 

water for plants. Seasonal soil moisture changes are mainly attributable to seasonal 

changes in evapotranspiration, leading to soil moisture depletion in summer and rise in 

winter and spring (Perrajka et al., 2010). Flood favouring hydro-meteorological patterns 

vary between seasons and be linked to flood types (Neid et al., 2014). Global climate has 

changed rapidly with increasing mean temperature. This was found to have significance 
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impact on both global warming and rainfall pattern, amount and distribution (IPCC, 2007; 

Adefisan, 2018). 

 

Soil moisture pattern could be attributable to seasonal changes in evapotranspiration rate 

which together will affect the varying runoff generation mechanisms and concentrations. 

This in turn can result in the accumulation of excess water in the drainage channels. The 

soil moisture and weather patterns are beneficial to inform possible flood occurrence, 

flood processes and resulting flood characteristics in Ijebu-Ode city. This study suggests 

that it is legitimate to be concerned about the hydrologic capacity of the examined locality 

when taking future growth into account. Excellent hydrologic capacity, particularly in 

terms of water availability, is present in the examined area. The flood relief channels and 

other ingrained environmental precarity cannot withstand prolonged periods of high soil 

moisture content and significant disasters. The community of Ijebu-Ode's exposure, 

susceptibility, and climate impact must be lessened through the execution of a thorough 

water management and city development plan. 
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Table 4.16: Monthly water balance in response to temperature at actual calculated mean 

over Ijebu-Ode. 

M     J F M A M J J A   O N   Ye r 

  11 41 84 125 182 273 278 131 260 222 53 14 1674 

T 33.0 35.0 34.0 33.0 32.0 30.0 29.0 28.0 29.0 31.0 32.0 33.0  

F 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  

RAIN 11 41 84 125 182 273 278 131 260 222 53 14 1674 

 NOW 0 0 0 0 0 0 0 0 0 0 0 0 0 

 ACK 0 0 0 0 0 0 0 0 0 0 0 0  

MELT 0 0 0 0 0 0 0 0 0 0 0 0 0 

W 11 41 84 125 182 273 278 131 260 222 53 14 1674 

 ET 142 176 189 201 297 194 180 159 152 150 140 138 2028 

W  ET -

131 

-

135 

-

105 

-76 -25 79 98 -28 108 73 -87 -

124 

 

 OIL 3 1 0 0 0 79 100 76 100 100 42 12  

/\ OIL -9 -2 -1 0 0 79 21 -24 24 0 -58 -30  

ET 20 43 85 125 182 194 180 155 152 150 111 43 1440 

W ET 

/\ OIL 

0 0 0 0 0 0 77 0 84 73 0 0 233 
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T b e 4.17: Monthly water balance in response to temperature at 10C increase over 
Ijebu-Ode. 
M     J F M A M J J A   O N   Ye r 

  11 41 84 125 182 273 278 131 260 222 53 14 1674 

T 34.0 36.0 35.0 34.0 33.0 31.0 30.0 29.0 30.0 32.0 33.0 34.0  

F 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  

RAIN 11 41 84 125 182 273 278 131 260 222 53 14 1674 

 NOW 0 0 0 0 0 0 0 0 0 0 0 0 0 

 ACK 0 0 0 0 0 0 0 0 0 0 0 0  

MELT 0 0 0 0 0 0 0 0 0 0 0 0 0 

W 11 41 84 125 182 273 278 131 260 222 53 14 1674 

 ET 150 185 199 211 218 205 190 168 160 158 148 145 2139 

W  ET -

139 

-

144 

-

115 

-87 -37 68 88 -37 100 64 -95 -

131 

 

 OIL 3 1 0 0 0 68 100 69 100 100 39 10  

/\ OIL -8 -2 0 0 0 68 32 -31 31 0 -61 -28  

ET 19 43 85 125 182 205 190 162 160 158 114 42 1484 

W ET 

/\ OIL 

0 0 0 0 0 0 56 0 69 64 0 0 189 
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T b e 4.1  Monthly water balance in response to temperature at 20C increase over 
Ijebu-Ode. 
M     J F M A M J J A   O N   Ye r 

  11 41 84 125 182 273 278 131 260 222 53 14 1674 

T 35.0 37.0 36.0 35.0 34.0 32.0 31.0 30.0 31.0 33.0 34.0 35.0  

F 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00  

RAIN 11 41 84 125 182 273 278 131 260 222 53 14 1674 

 NOW 0 0 0 0 0 0 0 0 0 0 0 0 0 

 ACK 0 0 0 0 0 0 0 0 0 0 0 0  

MELT 0 0 0 0 0 0 0 0 0 0 0 0 0 

W 11 41 84 125 182 273 278 131 260 222 53 14 1674 

 ET 158 195 210 223 230 216 201 177 169 167 156 153 2255 

W  ET -

147 

-

154 

-

126 

-98 -48 57 77 -46 91 56 -

103 

-

139 

 

 OIL 2 0 0 0 0 57 100 63 100 100 36 9  

/\ OIL -7 -2 0 0 0 57 43 -37 37 0 -64 -27  

ET 18 43 84 125 182 216 201 168 169 167 117 41 1530 

W ET 

/\ OIL 

0 0 0 0 0 0 34 0 54 56 0 0 144 
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Figure 4.21: Monthly water balance in response to temperature at (a) actual calculated 

mean (b) 10C increase (c) 20C increase over Ijebu-Ode. 
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4.9.  Precipitation and potential evapotranspiration 

The results (Figure 4.21 &Table 4.16, 4.17, 4.18) showed that rainfall (W) is lower than 

potential evapotranspiration (PET) in the months of January through May, August, and 

November through December (8 months), resulting in a water deficit (WD), while rainfall 

(W) is higher than potential evaporation (PET) in the months of June through July and 

September through October (4 months), resulting in a water surplus (WS) during the study 

periods (1989–2018). The surplus water in Thornthwaite-Mather method was assumed as 

water that becomes runoff. In this study, Ijebu-Ode has the most surplus month with only 

four months (June, July, September and October). The water balance analysis shows that 

the highest water surplus in Ijebu-Ode is achieved in the month of September with a peak 

value of 108mm and highest water deficit in the month of February with a peak value of -

135mm. Soil-moisture deficit expressed as the difference between actual 

evapotranspiration and potential evapotranspiration (Thornthwaite & Mather, 1957). 

When soil moisture reaches the maximum soil-moisture capacity, which is AWC, any 

excess precipitation become the surplus value, thus makes surplus value equals to P-PE 

(Roy & Ophori, 2012). 

 

Monthly water balance model has been used to examine the various components of the 

hydrologic cycle (for example evapotranspiration, soil moisture balance and runoff). 

Potential evapotranspiration (PET) is widely used in hydrology and is essential for water 

resources management. In order to calculate the main result of this section on water 

balance, evapotranspiration is taken into account. In the result showing monthly water 

balance in response to temperature at actual calculated mean evapotranspiration value 

(1440mm) s is marginally lower than the mean annual rainfall (1674mm). The annual 

potential evapotranspiration value (2028mm) is higher than the mean annual rainfall 

(1674mm). Evapotranspiration goes up dramatically from the month of March-November 

and drastically lower in December-February. Evapotranspiration is higher during the rainy 

season April-October, compared to the dry season November-March. The findings of this 

section (Figure 4.22 &Table 4.19) indicated eight months of accumulated potential loss, 

this is higher in dry seasons from November-May and most severe in December-February. 

The accumulated potential water loss is calculated as the cumulative sum of W-PET values 

during months when W-PET is negative. Accumulated potential water loss increases during 

dry seasons. It is reduced during wet seasons because of soil moisture recharge. The value 
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would be zero when soil moisture equals the soil’s available water holding capacity Roy & 

Ophori, 2012). 

 

T b e 4.19: Showing difference between precipitation and potential evapotranspiration 

(W-PET) at actual calculated mean over Ijebu-Ode. 

M     J F M A M J J A   O N   Ye r 

W 11 41 84 125 182 273 278 131 260 222 53 14 1674 

 ET 142 176 189 201 297 194 180 159 152 150 140 138 2028 

W  ET -

131 

-135 -105 -76 -25 79 98 -28 108 73 -87 -

124 

 

 
 

 
 
Figure 4.22: Difference between precipitation and potential evapotranspiration (W-PET) 

at actual calculated mean over Ijebu-Ode. 
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wet season. This further reinforces the findings on inter-annual and intra-annual 
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al., (2009) posited seasonal and annual rainfall variability in some parts of Nigeria 

continues to be on the increase as an element of climate change and variability, however 

at the monthly scale this argument is not supported within this analysis.  

Table 4.20: Descriptive analysis of decadal rainfall mean and SD on temporal scales 

Decadal  

Rainfall 

Mean 

(mm) 

SD 1SDA 1SDB 2SDA 2SDB 

1989-

1998 

132.7 117.94 250.65 14.77 368.59 -103.17 

1999-

2008 

143.80 122.99 266.79 20.81 389.78 -102.18 

2009-

2018 

142.02 123.34 265.36 18.68 388.7 -104.66 

 

4.10.2 Decadal minimum temperature analysis  

The monthly minimum temperature compared to the average minimum temperature for 

the 30-year period (1989-2018) revealed decadal variations, with warming over the 30-

year period (Figure 4.23b). Decadal analysis revealed a transition change in minimum 

temperature mean for different decades as shown in Figure 4.23b & Table 4.21. The mean 

minimum temperature increased within each decade; the standard deviation is found to 

be reducing implying mean minimum temperature in last 10 years was higher than the 

former decades (Figure 4.23b & Table 4.21). The last decade (2009-2018) witnessed the 

highest increase in minimum temperature at Ijebu-Ode. Over the three decades the 

average minimum temperature has increased by 0.34⁰C. 
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Table 4.21: Descriptive analysis of decadal minimum temperature mean and SD on 

temporal scales 

Decadal  

Min. 

Temp 

Mean 

(0C) 

SD 1SDA 1SDB 2SDA 2SDB 

1989-

1998 

23.01 0.94 23.95 22.07 24.89 21.13 

1999-

2008 

23.31 0.89 24.2 22.42 25.09 21.53 

2009-

2018 

23.35 0.92 24.27 22.43 25.19 21.51 

 

4.10.3 Decadal maximum temperature analysis  

Monthly maximum temperature compared to average maximum temperature for the 30-

year period (1989-2018) with 0.29⁰C warming (Figure 4.23c; Table 4.22). High maximum 

temperature mostly occurs from November-May, with February the warmest month on 

average. Mean maximum temperature increased within each decade and standard 

deviation reduced (Figure 4.23c & Table 4.22). In addition, the high temperature 

experienced in the last decade (2009-2018) had the lowest standard deviation of 2.130C 

which means the temperature did not significantly deviate from the mean (31.740C). The 

increase in maximum temperature over the three decades is lower than the increase 

identified in minimum temperature, reflecting changes previously identified in Africa 

(Ageena et al. 2014). 

Table 4.22: Descriptive analysis of the decadal maximum temperature mean and SD on 

temporal scales 

Decadal 

Max. Temp 

Mean 

(0C) 

SD 1SDA 1SDB 2SDA 2SDB 

1989-1998 31.45 2.28 33.73 29.17 36.01 26.89 

1999-2008 31.57 2.20 33.77 29.37 35.97 27.17 

2009-2018 31.74 2.13 33.87 29.61 36 27.48 
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Figure 4.2 :    Monthly rainfall (black) compared to average monthly rainfall (blue) for 

the 30-year period (1989-2018) at Ijebu-Ode for (1989-1998, 1999-2008, and 2009-2018); 

b) Monthly minimum temperature (black) compared to average monthly minimum 

temperature (dashed red) for the 30-year period (1989-2018) at Ijebu-Ode for (1989-

1998, 1999-2008, and 2009-2018); c) Monthly maximum temperature (black) compared 

to average monthly maximum temperature (dashed red) for the 30-year period (1989-

2018) at Ijebu-Ode for (1989-1998, 1999-2008, and 2009-2018). 

 

4.11 Flood risk in a non-stationary environment 

 Results showed that minimum and maximum temperatures, as well as rainfall, have been 

increasing during the research period. During the study period in Ijebu-Ode, rainfall and 

minimum temperature are marked as having a "increasing monotonic trend" (monotonic 

positive trend), whereas maximum temperature is marked as having a "increasing non-

monotonic trend" (non-monotonic positive trend); however, the minimum and maximum 

temperature trends are statistically significant, whereas the rainfall trend is not (sections 
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period of study (1989-2018) has shown fluctuations and instabilities (Figure 4.5, 4.7, 4.8, 

4.9, 4.10, 4.11, 4.12, 4.13, 4.14 & 4.23). A context for understanding the climate 

mechanisms has been provided in the findings of this study. Local climate change over the 

last three decades may also be considered as a plausible factor in changing flood 

frequencies, with a warming climate. Climate variability refers to variations in the mean 

state and other statistics of the climate at all spatial and temporal scales beyond that of 

the individual weather events that persist for an extended period, typically decades or 

longer (IPCC, 2012).  

 

Climatic non-stationarity can simply be defined as the process that are not stationary and 

have statistical properties that are deterministic functions of time (Harry, 2012). Harry 

(2012) states that recently the term non-stationarity has been used to imply a process 

behaviour that is synonymous, uniquely, with change and, by inference, with climatic 

change. Milley et al., (2008) argue that “In view of magnitude and ubiquity of 

hydroclimatic change apparently now under way, however, we assert that stationarity is 

dead and should no longer serve as central default assumption in water-resource risk 

assessment & planning”. With increasing evidence of changes and variability in climate, 

and other drivers of flood risk, there is now a growing concern that the past may no longer 

be a reliable guide to the future (Lancaster University, 2018). However, where no other 

sources of information exist, some information is better than none, and estimates of 

future risk can be developed to incorporate the uncertainties associated with climate 

change, therefore historical/qualitative sources offer valuable insights. 

  

Climate variability refers to variations in mean state and other statistics; according to 

Oguntade et al. (2012), knowledge of climate variability over the period of instrumental 

records and beyond on different temporal and spatial scale is important to understanding 

the nature of different climate systems and their impact on environment and society.  
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4.12 Summary  

Rainfall in Nigeria is driven by a seasonal migration of the intertropical convergence zone, 

where hot and dry easterly winds from the Sahara meet humid air from the Atlantic. Daily 

and monthly rainfall patterns in Ijebu-Ode rises steadily from February, achieving a first 

peak in July before falling in August, before rising again to a second but lower peak in 

September, after which the rainfall decreases. The reduction in August rainfall is spatially 

limited and a particularity of South-western Nigeria (40 – 90N and 30 – 70E). A rise in daily 

maximum rainfall during the rainy season months leads to maximum flood risk in Ijebu-

Ode during peak wet seasons (June-July & September-October). There is high inter-annual 

rainfall variability across the months and years. A clear seasonal variability is established 

with dominant rainy season in Ijebu-Ode. 

 

The minimum temperature is highest in March, whilst coolest month is January. The 

highest minimum temperature anomalies occur during February-May, and November, 

with relatively low variation and dispersion. The last decade (2009-2018) witnessed the 

highest mean minimum temperature in Ijebu-Ode, indicating an increasing minimum 

temperature. Highest maximum temperature anomalies occur in January-April & 

November-December; February is warmest whilst the coolest is August; with low variation 

and dispersion. Mean maximum temperature increased within each decade and standard 

deviation reduced. The analysis of anomalies and extreme events, suggests tendencies to 

increase for both rainfall and temperature. 

 

Overall, the climate of Ijebu-Ode can be characterised by a strong seasonal precipitation 

and temperature range, with a distinct rainy season (June-September), which coincides 

with the coolest months. Knowledge of synoptic patterns and rainfall and temperature 

trends can help to explain the past flood events. Flood risk challenges over past decades 

are related to extreme events during the rainy season. Future climate change presents a 

serious threat to the communities of Ijebu-Ode. Climatic and weather phenomena 

identified in Ijebu-Ode reflect those experienced more generally across the majority of 

Nigeria’s states, with increased annual flooding during the rainy season (Aja and 

Olaore 2014). While climate change is resulting in increased rainfall, this is being 

exacerbated further by the human human-nature interactions (Aderogba 2012). The 

unsustainable use of surface water drainage channels including, poor physical planning, 
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are indicative of significant factors determining and exacerbating pluvial flood risk(s) in 

Ijebu-Ode’s communities.  

Result indicated that inhabitants of Ijebu-Ode are vulnerable to floods due to high hazard 

exposure, susceptibility and poor resilience. Human and socio-economic losses as a result 

of perennial flooding are a priority, with effective solutions required to mitigate flood risk 

and adapt to climate change. A recent flood victim in Ijebu-Ode who identified himself as 

“Baba Olumide”, stated: 

“Just imagine, what people experienced around this town is 

unbearable. Government should see to this flood matter; it has been 

problem of Ijebu- Ode for many years. The government is not helping 

matters at all. “On the part of the people, any time that it is about to 

rain, they will go and dump their refuse in the gutter and the gutters 

which are not so much spacious and deep, will be blocked. We must all 

join hands to tackle this problem” (P.M. News October 5, 2011). 
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Chapter 5 
 

Social understanding of flood risk in Ijebu-Ode  
 

This chapter explores social understanding of flood risk in Ijebu-Ode by 

conducting subjective assessment of risk using both quantitative and qualitative 

data collection methods. Risk perception at household, community & 

government level, flood risk measurement, and flood risk management 

activities are engaged.  

 

5.1 Introduction 
 

This chapter analyses how local residents understanding of flood risk in Ijebu-Ode through 

the use of questionnaires, reinforced with interviews with community leaders and the 

Department responsible for water supply and environmental sanitation in Ijebu-Ode Local 

Government Area (LGA). The aim is to develop an in-depth understanding of key drivers 

of social vulnerability and exposure in formal-informal settlements, to floods and 

associated risks, and explore how the residents are engaging with flood risks at household, 

community, and local government level, with the intention of developing a policy solution 

that will help to mitigate future flood risk. It will also examine and consider socio-

economic and demographic characteristics of local community, together with perception 

and understanding of flooding. 

 

The main goal of this chapter, as shown in Figure 5.1, is to determine the degree to which 

residents of Ijebu-Ode are vulnerable to pluvial (rain-related) flooding and to investigate 

how flood impacts might be reduced through non-structural methods (i.e., social 

strategy). In addition to supporting Figures 1.8, 1.9, 1.10, Objectives 3, 4, and 5 (see 

Section 1.1), Figure 5.1 also supports the core idea of this study (see Section 3.1). 

Assessments of community exposure, sensitivity, event impacts, and adaptive capacity 

were examined from the perspective of vulnerability risk factors and related impacts with 

a view towards achieving DRR. Planning ahead and strengthening resilience in the face of 

natural disaster and climate change depends on this.  
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Figure 5.1: Schematic diagram showing summary of how risk perception of flood affected 
communities in Ijebu-Ode is explored. 
 

To explore how the residents are engaging with flood risks at household, 
community, and local government level 
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C mmu i y’  exp  ure  
-people (human life) 

-livelihoods 

-services and resources 
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assets in place 
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to hazard events 

-impact of inundation 
-flood durations 
-awareness 
-preparedness 
-Capability to cope 
-adaptive capacity/resilience 
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5.2 Analysis of the questionnaire  
 

A field survey was conducted, and three hundred (300) responses were targeted using a 

street interview technique, justifications for this approach over others are explained in 

section 3.7. The field survey was undertaken during March to June 2020. Paper copy of 

the questionnaires were circulated during the survey to the participants/respondents 

(i.e., paper based). Due to inhabitants’ poor access to internet/technology and high level 

of illiteracy, paper-based questionnaire is considered because no special skill or 

equipment are required to fill them out. The street survey questionnaires (section 3.6.1) 

included a total of 88 main questions and 9 subsections, which were followed by 10 

standardised open-ended questions with the local community leaders for deeper 

understanding and useful in defining grey areas. 

 

5.2.1 Participant information 

Socio-economic and demographic characteristics of the 300 respondents in ten (10) 

communities surveyed and other vital information are presented (Appendix J, Appendix 

K, Appendix L, Appendix M and Appendix N; Figures 5.2, 5.3, 5.4). In total, 299 completed 

questionnaires were returned across the study area. 141 respondents (47.2%) of the 

surveyed population were male, while 52.5 % were females. The majority (98%) of 

participants sampled where between age 18-65 and therefore of working age; only those 

of the age of 18 were sampled. Occupations of the participants varied: 27.09% were public 

servants, 26.08% of participants are students 20.73% being traders, 14.38% were business 

executives, with 12.7% representing others. The majority of respondents 186 (62.83%) 

had a tertiary education, whilst the respondents with secondary and primary education 

constitutes 77 (26.01%) and 11 (3.71%) respectively, with only 5 (1.69%) having no formal 

education. Analysis of the data suggests that majority of the participant are literate, have 

formal education and are predominantly made up of middle-income earners.  
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Figure 5.2: Participant responses to Q3: (a) age, Q4: (b) level of education 

 

5.2.2 Home area information 
 

The dominant home ownership type (68.58%) were privately owned properties, whilst 

23.74% and 7.69% were declared public and government properties respectively 

(Appendix K). More than half of respondents (53.4%) are permanent residents in the study 

area, 41.2% are temporary residents and only 5.41% are visiting (Appendix K). Most 

houses appear to be ‘self-build’ based on a walking survey of the area and responses to 

the questions, this ‘s when an individual obtains a building plot and then builds their own 

home on that plot, whilst mostly practised by poorer households and middle-income 

citizens. These statistics provides credibility for responses as most respondents (83.have 
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lived in the study area for over five years, are permanent residents with most properties 

privately owned (Appendix K).  

 

The predominant land use (66.6%) was residential (Figure 5.3a; Appendix K), with the 

dominant building structure materials brick or block (66.3%) and concrete (24.6%) (Figure 

5.3b; Appendix K). The predominant house types are single storey buildings (44.2%) and 

bungalows (42.8%) (Figure 5.3c; Appendix K). The findings implies that most building types 

in the study area are a single storey building or bungalow, composed mostly of residential 

housing and constructed of brick comprising of single-family and multi-family residential 

building. This is an important indicator of sensitivity in the study area to vulnerabilities 

associated with flooding. 

The majority of participants (82.94%) have lived in Ijebu-Ode for 6+ years (Figure 5.3a; 

Appendix K). Most (51.8%) source their information on flooding through personal 

observation, with a range of other sources also considered (Figure 5.3b; Appendix K). 

Most participants have lived in flood prone communities for many years, with the majority 

believing they receive insufficient information and awareness of flood problems. This is 

an important indicator of the low knowledge and control over flood risk available to 

individuals. 
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Fig 5.3: Participant responses to Q6: (a) main land-use where occupancy is, Q7: (b) 

building material/structure, Q8: (c) residential property form  
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Figure 5.4: Participants responses to Q9: (a) residence time (years), Q13: (b) sources of 

flood information in Ijebu-Ode. 

 

The majority of respondents 82.6% do not have rescue or emergency flood response plan 

in their respective areas (Appendix K). This is an important indicator of low preparedness 

in many societies, however in Nigeria this is a function of precarity, poverty and 

potentially low preparedness. The fact that over 50% are aware of the flood problem, but 

such a low proportion of uptake in emergency flood response plans (insurance), would 

suggest that more than a lack of awareness of the flood risk can be argued. Penning-

Rowsell and Priest (2014) in the UK context identified that there is a substantial difference 

based on household income, with insurance penetration in the lowest decile at ~25% 

rising to ~80% in the highest deciles, demonstrating the relationship between 

income/precarity and flood insurance penetration.   
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5.2.3 Flood risk indicators  
The majority of respondents (83.1%) do not have a river in their area, with 15.13% of 

respondents indicating they live near or close to a river, with a range of distances stated 

(Figure 5.5; Appendix L); the slight disparity in reported percentages may result from some 

uncertainty about local surface flood water drains. Among respondents, more than half 

(53.7%) said they often experience flooding near or around where they live due to: heavy 

rainfall/large volume of water on surface; inadequate drainage systems and poor 

drainage channelization; dumping of wastes in the drainages/poor waste management; 

bad roads devoid of drainages; lack of proper preparation prior or during rainy season; 

nonchalant attitude of inhabitants towards environmental issues; bad 

governance/inability of government to cater for grassroot people; sloppy topography; 

poor town planning/poor building plan; non-compliance/violation of environmental laws 

by the inhabitants; construction over drainage pathway; poverty/lack of funds; 

inadequate environmental routine checks by relevant authorities and overflow of rivers 

(Appendix L).   

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.5: Response to Q16: Distance covered to a river in Ijebu-Ode. 
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appropriate dumping of refuse; poor/improper town planning; some houses and shops 

were built on drainage channels which disturbs free flow of water; bad governance/not 

attending to our plights; poor environmental inspection by relevant authorities and 

officials e.g. Environmental Inspection Agency and Sanitary Inspectors; some of building 

foundations are not solid and not well raised up to withstand the flood; untarred 

roads/bad roads/roads are constructed without drainages (Appendix L).  

 

The majority of the respondents (31.9%) and (24.1%) indicated that floods most 

commonly occur in July and June respectively (Figure 5.6a; Appendix L), with the month 

with most damaging flood events in Ijebu-Ode poorly defined (Figure 5.6b; Appendix L). 

The duration of flood impacts was variable, however most respondents (43.5%) indicated 

they had been affected for up to 5 days (Figure 5.5c; Appendix L).  

 

5.2.4 Resilience indicators 
Almost half of respondents (48.1%) concentrated on clearance of drainage channels in 

their areas to reduce flood risk, 33.8% used sandbags, whilst others used excavated 

holes/channels around their houses, construction of concrete barriers and relocation to 

reduce exposure and susceptibility to flood risk (Figure 5.7; Appendix M). 77.8% indicated 

they do not get or receive government support or benefits following floods, whilst 66.8% 

did not receive aid in form of shelter, financial assistance from any family members, 

friend’s, with and 76.7% not receiving donations from religious bodies and/or charity 

organizations (Appendix M). 83.3% do not have flood insurance in Ijebu-Ode with a range 

of reasons presented including: a lack of information/awareness not in place; no 

idea/have not come across one; not available/not existing in Nigeria; no scheme for it and 

government did not make provision; ignorance/flooding does not occur in my area/I don’t 

think I need it; costly and unaffordable/no stable income; not easily accessible and 

process is complicated; most insurance company do not cover flood/not common to hear 

about (Appendix M). 58.8% think their households are prepared for future flood events, 

those unprepared households explain this by: did not find it necessary/ignorance; lack of 

basic amenities; inadequate drainage systems/no drainages in many areas; the force or 

effect of the flood are too much for a private resident to control; cannot construct 

drainage systems as individuals; lack of government attention; and lack of funds 

(Appendix M).   
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Figure 5.6: Participants responses to Q22: (a) months usually experience flood disaster, 
Q23: (b) months major flood events occur, Q24: (c) number of days flood effect is felt in 
Ijebu-Ode. 
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However, respondents advanced the following as actions they could take in preparation 

for  future flood events: regular cleaning of the available drainages; by educating people 

around not to dump or throw wastes in the drainages/gutters; collaborative efforts by 

willing landlords to construct drainages; seek the cooperation of the people in the 

neighbourhood to join hands and efforts in enforcing compliance to environment laws; 

relocation could have been the ideal thing but due to heavy financial burden/cost, it is 

most times overlooked; proper construction of roads; contact non-governmental 

organizations; seek government intervention by crying out and pray to God for help 

Appendix M). Results indicated inhabitants tried to prevent, mitigate and cope with flood 

hazards through a pool of capacities (i.e., endogenous resources inhabitants), mostly 

concentrated on clearance of the insufficient drainage channels. Unequal distribution of 

socio-economic resources and lack of material and social resources to help moderate 

harms, including lack of insurance are the most often cited reasons (Appendix M). A small 

number (4.10%) of participants indicated relocation as a coping measure (section 5.2.4; 

Appendix M), suggesting inhabitants have difficulty with evacuation, and may continue to 

experience high exposure and vulnerability and have more serious consequences in flood 

prone areas of the city. 

 

Figure 5.7: Response to Q25: Common coping measures used by participants. 
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5.2.5 Substantive causes and impacts of flooding 

Respondents showed a high degree of awareness as to the causes of flooding, with 89.0% 

identifying heavy and prolonged rainfall, increased surface runoff water after rainfall due 

to blocked drainages (85.2%), blockage of drainage channels by indiscriminate waste 

disposal (83.2%), inadequate drainage channels (82.8%), poor waste disposal (82.1%), 

poor physical planning (76.6%) and weak government policies/poor political will (72.6%) 

in Ijebu-Ode Local Government Area (Appendix O). Other causes include regular flooding 

(68.8%), non-compliance to environmental laws (67.8%), illegal channelization of the 

drainage channels (59.9%), lack of environmental education and awareness (59.3%) and 

building along water channel (57.2%) (Appendix O).  Flooding in Ijebu-Ode could be seen 

as a consequence of the high variability of rainfall; however, the causes of flooding are 

more complex, reflecting the interplay between the physical and anthropogenic 

environment. Poor urban planning (i.e., poor settlement pattern and development 

control), deficiencies in infrastructure, its management and maintenance, and a lack of 

understanding of flood risk have significantly exacerbated flood risk in the city. 

 

87.9% of respondents confirm flooded streets and restricted passage, destruction of road 

asphalt and degradation (85.5%), restricted access to the premises by flood (84.2%) as 

major effects of flood disasters in Ijebu-Ode resulting in poor aesthetics of the 

environment (78.8%), damaged properties and homes (76.8%), loss of farmland (73.4%), 

affected business (72.2%), malaria fever (65%) and loss of life (62.4%) (Appendix P). 

 

In states of south-western Nigeria, flood occurrence comes with wide-ranging of impacts, 

including both direct and indirect impacts on health, with flood waters providing breeding 

ground for parasites which lead to increased incidences of parasite borne diseases like 

Malaria (Echendu, 2020). Women and children are especially vulnerable to these diseases, 

with increased deaths and illness, with 90% of these direct effects having occurred in 

developing countries like Nigeria (Zorn 2018).  
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5.2.6 Effectiveness of flood control 

73.8% of respondents indicated the use of drainages as coping strategy engaged in their 

communities to control flood risk (Appendix Q). Other strategies include waste/refuse 

disposal (69.2%), construction of drainages where there are none (68.6%), constant 

opening and evacuation of solid wastes and silt from the drainages (68.5%), better land 

use planning (66.7%), channelled and connected drainages (65.6%), adequate provision 

of wastes disposal facilities (63.3%), increased awareness of flood risk education for 

students (62.8%), creating environmental education and awareness on the danger of 

flood (58.8%). Most respondents (62.7%) acknowledged the potential role of schools in 

raising awareness of flood risk, however, 50.5% of respondents indicated they believe that 

teachers are insufficiently aware of flood risk problems in Nigeria (Appendix Q). 52.3%, 

46.6% and 48.6% of respondent respectively indicated students are aware in terms of 

flood risk in Nigeria, flood risk practices & positive impact on family. These findings 

suggest that education and schooling has played little role in flood awareness in Ijebu-

Ode, hence, the need to fully embrace environmental education and enhance flood risk 

knowledge of practicing teachers’ (Appendix Q). These findings are similar to those of 

Douglas et al., (2008) which covered five cities in Africa and explored people’s perceptions 

of causes of flooding and their coping strategies, with lack of adequate drainage coupled 

with poor management of existing drainage; effects of unplanned and unregulated urban 

development; lack of attention to the problems by governments and changes in weather 

patterns highlighted. 

 

5.2.7 Mitigation for flood risk reduction 

Over 2/3 of the respondents (74.3%) think flood risk management is achievable in Ijebu-

Ode, with those that do not believe it is possible citing a number of factors: regular 

flooding anytime rain falls; due to poor drainage systems; the in-adequate enlightenment 

on waste disposal; poor waste and environmental management, improper conduction of 

environmental sanitation; poor risk management; people are ignorant, not ready to 

change their unsustainable attitude towards environment because nothing was done in 

previous rain and flood episodes; inhabitants are paranoid towards teaching issues 

related to flooding; due to poor flood risk awareness programmes; bad and insensitive 

government; lack of political will and the lack of conscious allocation of funds by central 

government to manage the flood menace (Appendix N). 
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In considering the most commonly discussed sustainable approaches to avoiding flooding 

the majority of respondents (88.1%) indicated proper land use and planning through 

regulated development as the most effective way of reducing flood risk, with construction 

of drainage systems next (Figure 5.8; Appendix N). The results imply that settlement 

development, flood relief infrastructures, waste management, risk communication, 

awareness, preparedness, urban governance, availability of funds and institutional 

capability are significant determinants of flood risk in Ijebu-Ode, as such, this requires 

extensive attention on the short and long term to achieve sustainable DRR. 

 

Figure 5.8: Responses to Q2 i-ix under ‘Mitigation’: Participants proposed sustainable 
measures for effective flood risk management in Ijebu-Ode (Appendix N). 

 
5.3 Interview analysis showing participants risk perception 
5.3.1 Socio-economic activities 
Seven community leaders and an environmental officer provided interviews. 

Communities covered include Molipa express, Yidi and Paramount Road, Sakasiru, Degun, 

Abeokuta Road, Ibadan Road’ Bonojo and Igbeba.  Seven males and one female constitute 

the participants gender, all were above 40 years of age, seven had a tertiary education, 

and one had received a Secondary education only. The careers of the individuals vary, 

with one a trader, an engineer, two pharmacists, one a lawyer, one lecturer, one a 

correctional service worker and one an environmental officer. All participants have lived 
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in Ijebu-Ode for a range of 25+ years, with four having lived in their present area for 15 

years.  

 

All the participants indicated that they had experienced flooding both in the past and 

recently. This was corroborated by the senior environmental officer Water Supply and 

Environmental Sanitation Department for Ijebu-Ode LGA who stated: 

  

“I came to meet issues related to flood matters even on my desk and 

people still continue to bring in reports and requests in relation to flood 

risk that is affecting their various communities”.  

 

The participants mentioned the following as the common causes of flooding in their areas: 

flooding is only experienced when rain starts; common to see people emptying their 

waste into the drainages when it is about to rain or raining leading to blockage and 

impeding free flow of water; poor/inadequate drainage, poor channelization and 

diversions of water; non-functioning of Local Environmental Protection Agencies (LEPA); 

poor governance/lack of government attention; poor implementation of environmental 

policies and laws. 

 

5.3.2 Knowledge of flood information 

Two of the participants indicated that they expected that their areas would be affected 

by floods and have been regularly experienced flooding due to rainfall, citing inadequate 

drainage, poor water diversion and unregulated building construction which obstructed 

the channels conveying water as caused. Whilst five participants indicated that they never 

expected their areas to be affected by flood because it was a developing area and there 

were lots of free land where water could flow to. They said: 

 

“Flooding started after living in the area for ‘few years’ and ’20 years 

ago’ flooding had become a consistent occurrence in our areas”.  

 

The following factors were advanced as the responsible for flood occurrence: high urban 

development, settlement expansion, more structures, people, tarred roads; unregulated 

building constructions; inadequate drainages; heavy rainfall “a heavy rainfall for about 30 

mins – 1hr usually caused heavy floods, regular flooded roads and compounds”.  
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The environmental officer said:  

“From field activities that were conducted, it is obvious and there is no doubt Ijebu-Ode 

would be affected by the flood, it is very evident and glaring. We have some areas that 

annually recorded flood effects”. 

 

5.3.3 Specific hazards/flood risks 

Participants established flood as the specific hazard and used expressions such as “many”, 

“very terrible”, “too bad”, “numerous”, unpleasant” to describe previous flood events. 

Flood risk impacts include: forced displacement, migration and evacuation from their 

homes, offices, business places, schools; withdrawal of pupils from schools especially in 

severely prone areas; destruction/damage of valuable properties; collapse of buildings 

and threats to many houses; destruction/damage of roads (economic nerves), drainages, 

electricity poles, telecommunication facilities etc.; washing away of people both old and 

young, drowning and killing victims; restriction of movement both pedestrians and 

vehicles; terrible dirtiness and poor aesthetics; and total disruption of socioeconomic 

activities.  

 

According to a Senior Environmental Officer, he said it is on record that: 

 

“Victims of the severe flooding are mostly sent packing from their 

various place of residences for [a] number of days and denied access 

and [have] also [been] sacked them from their various offices, and 

unable to reach schools, worship centres, hospitals, markets and 

business places”. 

 

“Very recently, anytime it is about to rain, it usually creates panic and 

fear in the inhabitants”. 

 

“It contributes to recurring diseases associated with breeding in water, 

most importantly is the female anopheles’ mosquitoes, a vector 

causing malaria fever and other flies of public health importance and 

concerns.” 
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“Several reports have been made on collapse of buildings and 

destruction of several infrastructural facilities.” 

 

5.3.4 Household flood experience, response/coping strategies 

Interviewees submitted that their household flood experiences were unpleasant and 

mention the following as way they have been responding and coping: ceaselessly 

contacted necessary authority i.e., LGA through writing but noted pathetically that they 

have not been responding, except for the State Government who responded in some 

areas of the town and the situation is getting worse; writing to different medias and 

granting interviews and having some of them published in newspapers and reported in 

local radio and television. They have also supported erection of walls around and at 

entrance of the buildings as barriers to prevent inflow of floodwaters; reconstruction of 

collapsed walls and parts of buildings; erection of iron barriers in the drainages, mostly 

common in individuals home frontage to prevent blockages usually caused by wastes and 

educating people around and within community to discourage the habits of dumping of 

wastes into drainages. The following are notable comments from two of the interviewees 

in discussing the flooding problem: 

 

“Without proper sensitization of people who are in the habit of 

emptying their waste in gutters thereby blocking them and obstructing 

the free flow of water, flood problems will persist in Ijebu-Ode”. 

 

“If the people of Ijebu-Ode city can be educated on the environmental 

and flood management and also imbibe a culture of self-discipline, I 

believe it will go a long way in reducing and solving the flood 

problems.” 

 

5.3.5 Community (neighbourhood) response/coping strategies 

The community leaders identified several collective coping strategies that they have 

adopted by various communities towards mitigating flood disaster risks and impacts, 

often involving non-structural steps including, holding meetings, though it’s challenging 

because of lack of government attention and presence; use of enforcement to back-up 

education to prevent acts or in-action of certain people that can bring disaster to an entire 

community; mandatory for people to contribute some amount of money every month 
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used for maintaining surroundings and provide relief to reduce flood risk in some areas; 

by engaging environmental sanitation exercise once in a month, which entails removal of 

wastes from homes, surroundings and clearing of drainages.  

“Community people have been making [a] frantic effort to clear 

drainages and other water ways, but [the] volume of surface runoff 

sometimes overflows and wash away all the palliative designs put in 

place.” 

 

“In my area, the community channelled drainages and employed 

labour to evacuate the silted drains in order to enhance free flow of 

water, but unfortunately this is not replicated in other areas thereby 

making flood problems to persist.” 

 

“The issue is that many people living along my area has not been 

actually proactive because they believe that it is the responsibility of 

government.” 

 

“We found out that the cost of flood management is too enormous and 

it is not something that one or few people can embark upon.” 

 

5.3.6 Government Response/coping strategies 

The interviewees were not satisfied with government and relevant authorities’ responses 

concerning flood risk management in Ijebu-Ode. Participants indicated that no significant 

mitigation efforts have been embarked upon at the Local Government Area (LGA) level to 

ameliorate inhabitant’s sufferings from flood problems. They noted that State 

Government response which include: reconstruction of roads; construction of new 

drainages; expansion of existing drainages; and construction of canal and re-

channelization of flow of water, were disproportionately undertaken in the town. All the 

roads were improperly constructed, both the new and old drainages are disconnected, 

inadequate desilting of the existing drainages, and poor water flow/channelization. 

Hence, efforts to mitigate flood risk, has worsened and compounded existing flood 

problems, most importantly are disconnected drainages which have obstructed free 

hydraulic flow, thereby increasing and aggravating spill of water into surrounding 
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communities which cause havoc to lives, properties and environment at large. 

Participants noted this, such as: 

“There has been the lack of political will by government to proffer a 

long-lasting solution to recurrent flood problems, we hope one day 

government will help us to solve the lingering flood problems. 

Government is aware of our plights and have also visited some of the 

terrible flood prone areas.” 

 

“Except only for visiting, no other efforts have been made by 

government officials, nothing has been done so far concerning 

promises made to fix the persistent flood problems. This is what we 

[are] experiencing year-in-year-out. For example, in 2019, the 

government officials that visited my area emphasize relocation of the 

people because of high flood risk, nothing was done about it. As of 

now, we are dreadful of what will happen in June/July 2020.” 

 

“Local government is doing nothing to reduce or stop the flood 

menace. I thought all rubbish in drainage channels are supposed to be 

evacuated during dry season but unfortunately nothing was done, 

even drainages in frontage of Local Government Council Secretariat in 

Ijebu-Ode are blocked with rubbish dumps and left unattended to.” 

 

“Authorities in charge have not properly observe and understand 

routes and main water channels of Ijebu-Ode. There is also fragrant 

disobedience by the inhabitants to the environmental laws.” 

 

“Most of the roads in Ijebu-Ode are constructed halfway and still 

waiting for its completion.” 

 

A senior environmental officer at the Water Supply and Environmental Sanitation 

Department in his response said that Ijebu-Ode Local Government Area (LGA) authority 

within limited resources has been giving, and will continue to give, attention to the 

following: desilting of blocked drainage and promptly removing the waste to prevent it 

being washed back in and ensure people regularly maintain drainages around them; 

proper sensitization, vigorous campaigns, creating awareness to educate and discourage 
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people from emptying their waste into the existing drainage systems prior to rainfall and 

back it up with enforcement and encourage people to move away from flood prone areas 

when weather alerts indicate high levels of rainfall and flooding is likely. The Director also 

recognised the importance of educating people, to stop construction of permanent 

structure adjacent to water ways; to imbibe a culture of self-discipline; and continue to 

produce and erect warning signals and signs posts in the strategic locations to remind, 

caution/curtail indiscriminate waste disposal into drainages and environment. 

A senior environmental officer confirmed that Water Supply and Environmental 

Sanitation Department of the ILGA have challenges which include personnel, facility, and 

the unsustainable attitude of the inhabitants. He noted that; 

“At moment, the department is not having adequate manpower 

resources and functional equipment’s which would have assisted the 

department in performing more efficiently than [the] level we 

presently attain and these we have always been reporting to the 

authority and management. If we have adequate number of personnel 

and right equipment’s and working tools, productivity and 

performance would not only be enhanced but appreciate 

tremendously” 

 

“Some people (i.e., population) do take advantage of rain to dump 

their wastes indiscriminately, in this regards we are disabusing peoples 

mind and curtailing their unacceptable attitudes”. 

 

The “attitude of the residents is posing enormous challenges in 

achieving a sustainable environment. Many of inhabitants are so 

recalcitrant, many are still living in memory of years past and not 

bringing into cognisance developmental expansion that the town is 

witnessing” 

 

The majority of community leaders have made personal decisions to try and reduce future 

flood disaster risk in their areas, however one community leader stated that he had not 

made any personal decision to reduce future flood risk because the flood situation in his 

area is chaotic and overwhelming. However, none of the participants have made personal 

decisions, or plans or are prepared to relocate people away from flood prone areas. 

Notably none of the community leaders had or intend to purchase flood insurance, this 
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though was a personal decision and the reasons not explored at the time of the interview, 

but would offer an interesting area for future consideration, and whether they might be 

effective tools in advocating its use, particularly in flood risk areas.   

 

5.3.7  Description of flood problem in Ijebu-Ode 

The interviewees collectively described flooding in Ijebu-Ode as a general phenomenon, 

using phrases such as, “disaster”, “very terrible”, “regular”, “too bad”, “very chaotic” and 

“future tragedy”. Some of the participants recalled their experiences of flooding: 

“I have my very first direct flood experience in 1988 while I was in the 

primary school (now a pharmacist). In one of the days when it rained, 

I was [nearly] drowned in the flood and it would have washed me away 

and probably killed me, but I was lucky to be timely rescued by some 

people. Sadly, severe floods are still ravaging the same spot today, 

where many other people who are not fortunate, like me have been 

drowned, washed away and also killed” – (near St Anthony’s Primary 

School, Igbeba road, an area in Ijebu-Ode)  

 

“The family house where I grew up has been under flood threat for 

many years. Recently, part of our building collapsed due to the massive 

gully created by flood. The flooding around this area is life 

threatening” – (Owakurudu an area in Ijebu-Ode) 

 

“Flood problems have personally threatened the collapse of my house 

in the past 6 years. Many buildings are also under same threat 

particularly in my area and many places within the town generally” – 

(Sakasiru an area in Ijebu-Ode)  

 

“As soon as we feel it is going to rain, we start to panic. We become 

fearful of going out or to our work places (i.e., office places & business 

outlets), loosing time and putting economic challenges on means of 

livelihood. We have had situations in which vehicles will break down 

and people are not able to get to their homes” – (Molipa road an area 

in Ijebu-Ode) 
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“In 2018 July, in one of rainy days, I was standing outside my house 

and suddenly two policemen returning from their duty got drowned 

and washed away by flood waters and were later found dead. The 

effects of flooding in my area have to do with life and death” – 

(Igbeba/Elebute area in Ijebu-Ode) 

 

“In 2018, movements are restricted due to lots of water on the roads, 

situation where buildings were collapsing. Terrible flood moved a 

40KVA generator 10mm away from its original location in my church, 

fences were collapsed, some more buildings collapsed, vehicles were 

destroyed, a record of people got drowned and died, some families lost 

their children to flood while returning from school, some domestic fish 

farms were destroyed and causing huge economic loss” – (Ibadan 

Road and Degun Street) 

 

“Flood that entered into my house on the 26th – 27th July, 2019, 

destroyed all my clothing, electronics and furniture. I mean my 

experience is just too bad, beyond expectations and many homes in my 

area were severely affected too” – (Paramount/Yidi Lane an area in 

Ijebu-Ode).  

 

Participants attributed the source of flood water in Ijebu-Ode mainly to rainfall. One of 

the participants who have lived in the town for over 72 years confirmed that: 

“Rainfall is the main and only source of water to the surface of Ijebu-

Ode, I do not know other sources, there is no stream or river in Ijebu-

Ode. Flooding is only experienced in Ijebu-Ode when rain starts.” 

 

Some of the participants said: 

“Whenever there is heavy rainfall for about 30 minutes to 1 hour, we 

usually experience heavy flood, regular flooded roads and compounds” 

 

Rainfall and anthropogenic factors are exacerbating and aggravating the flood disaster 

risks) in surveyed communities in Ijebu-Ode.  
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A senior environmental officer at the Water Supply and Environmental Sanitation 

Department of the LGA summarized flood problems in Ijebu-Ode to involve culture, 

practice and attitude of the residents:  

“The attitude of residents is posing enormous challenges in achieving 

sustainable environment in Ijebu-Ode” 

 

5.3.8 Mitigation measures proposed by the participants 

 

Participants believe flood problems in Ijebu-Ode Local Government Area are 

surmountable, hence, the following mitigation measures are proposed as necessary and 

are capable of providing a long-lasting solution to the flood problems in their individual 

(household) areas, in Ijebu-Ode Local Government Area in general. 

Structural: 

• Proper observation, re-assessing, re-engineering and upgrading of community 

drainage structures and systems, to enable effective water removal through a 

network of aligned and integrated channels with adequate hydraulic flow; 

• Regular cleaning and desilting of the drainage channels; 

• Sustainable waste management through regular environmental sanitation, 

provision of appropriate waste collection facilities for household and community 

use, prompt waste collection and evacuation by authorized government agencies;  

• Relocation of the vulnerable living in critical flood prone areas to safe places, and 

stop building construction and developments in all flood prone areas of the town; 

• Need to create flood control space, or reservoirs, for the collection of water during 

times of high flows, or where water is held during times of flooding and that can 

then be released/infiltrated/used slowly; 

• The re-engineering and upgrading of the existing road network, and construction of 

new roads that will be in tandem with the settlement pattern. 

 

Non-structural: 

• Adequate funding for local government departments, employment of experienced 

environmental personnel, purchase of equipment’s and working tools in order to 

enhance productivity and performance;  

• Good governance, political will and adequate funding especially at Local 

Government Area is key to mitigate flood challenges, improve disaster 

preparedness, adaptation and future responses;  
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• Prosecution of the offenders who violate the environmental laws;  

• Needs for all Environmental Protection Agencies at the local government level to be 

functional and responsible to upheld there aims and objectives. 

 

Societal Strategies: 

• Exploration of use of education (formal and informal) as an instrument to reposition 

and empower people’s psyche and develop knowledge, skills, values and behaviours 

that is crucial for sustainable living and disaster preparedness in them; 

• Development of a strong advocacy campaign at the household and community level 

on flood awareness and environmental management; 

• Use of mass media such as the terrestrial television and radio broadcast to provide 

and deliver the fastest, and reliable information and effective flood mitigation to the 

public (household and community people). 

 

5.4 Discussion 

Formulation of appropriate risk mitigation and adaptation strategies in Ijebu-Ode 

depends on both physical science knowledge and understanding of public knowledge, 

perceptions of flood risk and behaviour responses. This section discusses flood perception 

by participants (i.e., inhabitants) in flood prone communities in Ijebu-Ode. 

 

5.4.1 Flood risk in Ijebu-Ode 

Flooding in Ijebu-Ode is dependent on heavy rainfall, experienced during the rainy 

seasons, and is exacerbated by human activities. Floods are a recurring disaster in Nigeria 

(Federal Government of Nigeria, 2013, xix; Echendu, 2020), however whilst some authors 

have suggested that the durations and intensities of rainfall have increased in recent 

decades, producing large runoff and flooding in many places (Enete IC, 2014), the 

evidence for Ijebu-Ode does not support this argument (section 4.4.1.3). Aja and 

Olaore (2014) argue that the majority of Nigeria’s states are increasingly suffering from 

flooding during the rainy season(s) caused by increased precipitation linked to climate 

change, however the nature of the relationship between flooding and intense 

precipitation is unclear in Ijebu-Ode, with greater uncertainty anticipated in the future 

(Haider, 2019).  

 



 

193 
 

This study identifies pluvial (rain-related) flooding as the main flood type in Ijebu-Ode. 

Results indicated that inhabitants and their environment are vulnerable to floods due to 

high exposure and susceptibility to the local climate change (section 4.4.1.1, 4.10, 4.11; 

section 5.2.5). Flood events and flood hazard occur both in dry and wet seasons 

suggesting floods are triggered directly by rainfall just a few hours after it falls. Rainfall is 

the primary source of flood events in the study area, the impacts experienced by different 

parts of the community vary due to unequal distribution of flood relief channels and other 

exacerbating influences. The result revealed that flood events have occurred both in the 

past and recent years causing significant hardships at household and community scales 

(section 5.3.1, 5.3.3, 5.3.7) in Ijebu-Ode, with most flood events occurring in June and July 

(section 4.3), with most effects felt within 10 days (section 5.2.3). 

 

Pluvial flooding (surface water flooding) is caused by rainwater run-off from urban and 

rural land with low water absorbency (Magami et al., 2014), a problem that is often 

exacerbated by overloaded, inefficient and out-dated drainage infrastructure, a problem 

recognised by local government officials (section 5.3.6. 5.3.7, 5.3.8). Insufficient surface 

water drainage systems and lack of regular maintenance of hydraulic conveyance 

predisposes drains to blockage from debris and solid wastes that reduces their efficiency 

in Ijebu-Ode (Figure 5.7; section 5.2.3, Appendix O). Result indicated that practice of 

dumping waste in drainages is common in Ijebu-Ode due to the poor flood awareness, 

poor habits, poor waste evacuation by local government authority and absence of formal 

dump sites. Inadequate and poorly maintained drainage networks have been identified 

as a major contributory factor to increased frequency of urban flooding in Nigeria (Dalil 

et al., 2015; Ocheri & Okele, 2012).  According to Oladokun and Proverbs (2016), fragile 

and inadequate sewage systems become overburdened and collapse, refuse/solid waste 

management facilities become overstretched to extent that drainage networks get 

blocked, leading to flooding. For instance, several flood canals and drainages turned into 

refuse dumps few years after commissioning (Nkwunonwo et al., 2015; Agboola et al., 

2012; Kolawole et al., 2011; Adewole et al., 2014). Echendu (2020) asserted that Nigeria’s 

flooding is mainly human induced with current poor urban planning practices and the 

inadequate to non-existent environmental infrastructure contributing to/exacerbating 

the issue.  

 

Uncollected waste in communities of Ijebu-Ode often litters the streets and end up in 

drains, thereby blocking and obstructing free flow of water, hence, contributing 
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immensely to the apparent flooding. Aliyu and Adamu (2014) note that vulnerability to 

disaster is, to a large extent, a function of the human action or inaction and behaviour.  

Result inferred that there is no provision of waste bins by Ijebu-Ode local government 

authority departments in charge of environmental sanitation (section 5.2.3; 5.2.4; 5.2.5; 

5.2.7; 5.3.1; 5.3.6; 7.4.3). The result is that inhabitants have been unable to organize a 

private refuse collection because of rare availability of such services, and the lack of 

affordability where it operates, poor awareness and knowledge and the poor communal 

cooperation. Overall, the insufficient access to surface water drainage channels and 

prompt solid wastes collection makes the inhabitants more vulnerable and at risk from 

the effects of climate change in Ijebu-Ode. 

 

These circumstances, combined with an apparent increase in the frequency of the most 

extreme precipitation events since 2006, has raised the perceived threat of flooding 

(section 4.4.1.3). Pluvial flooding can have a rapid onset with severe levels of flooding 

(Magami et al., 2014). Aderogba (2012) asserted that whilst climate change has led to 

more rain, Nigeria’s flooding problem is mostly human induced and exacerbated by 

human-nature interactions. Echendu (2020) noted that Nigerian cities are characterized 

by poor infrastructure which impacts livelihoods and sustainability. The inhabitants have 

concentrated their efforts predominantly on the endogenous capacities to reduce flood 

risk and disaster stress, that help prevent and minimise impacts in Ijebu-Ode (Appendix 

M & Q; Subsection 5.2.4, 5.2.6, 5.2.7).  

 

In states of south-western Nigeria, flood occurrence comes with wide-ranging of impacts, 

including both direct and indirect impacts on health, with flood waters providing breeding 

ground for parasites which lead to increased incidences of parasite borne diseases like 

Malaria (Echendu, 2020). Women and children are especially vulnerable to these diseases, 

with increased deaths and illness, with 90% of these direct effects having occurred in 

developing countries like Nigeria (Zorn 2018). None of interviewees have thought about 

or made decisions to relocate from where they are currently living, none indicated they 

were ready to purchase flood insurance. Findings indicated that susceptibility of the 

inhabitants is compounded by their low adaptive capacities (Appendix O; Subsection 

5.2.4). 

 



 

195 
 

“Whenever it rains, they [residents] fall into pit of gripping fear as the 

water pours in torrents; for about two or three hours after it must have 

stopped raining, floodwater will still be pouring through. The residents 

lamented that if the government does not do something on time, our 

houses will continue to be destroyed and people will continue to die. 

The State Government through Commissioner for Environment stated 

that “The magnitude of erosion in Ijebu-Ode is beyond what 

government can handle. He said residents of the community should 

relocate until the problem is fixed” (Sunday Punch, 2018; 

https://Odili.net) 

 

Aliyu and Adamu (2014) state that the level of risk in a society is determined by the level 

of vulnerability, the degree to which a socio-economic system or physical assets are either 

susceptible or resilient to the impact of natural hazards combined with the level of 

probability and intensity of occurrence of a natural hazard. Agbonkhese et al. (2014) and 

Satterthwaite (2017) argue that unlike some of the disasters, pluvial flooding can be 

controlled with the proper planning and provision of necessary infrastructures.  

 

Tupale et al., (2012) submitted that coping strategies operate at different levels: 

individual (household), community (neighbourhood), and institutional (citywide). Flood 

hazards and impacts on both small and large scales continue to cripple capacities of 

inhabitants to improve their conditions of living and overall wellbeing in Ijebu-Ode. 

According to Blaike et al., (2004), coping strategies of the urban poor can be grouped into 

‘preventive’ and ‘impact minimising’. The former requires people to make informed 

choices to avoid being affected by an event, a typical example regularly clearing blocked 

drainages in the flood prone areas. Generally, both preventive and impact minimizing 

mechanisms have been used by inhabitants in Ijebu-Ode to reduce flood disaster risks in 

their areas. The interviews and surveys highlight that local inhabitant capacities have 

concentrated on the clearance of drainage channels to reduce flood disasters, amongst 

other measures (Figure 5.7a; section 5.2.4). Past floods have presented a threat to 

buildings and forced inhabitants to vacate their homes for safety (section 5.3.4), whilst a 

severe adaptation to the threat, this can be effective in avoiding loss of life, but requires 

the capability to leave a property or area safely and an awareness of the threat.  
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5.4.2 Why (in)formal settlements are vulnerable to flood risk 

The inhabitants of communities in Ijebu-Ode are at the risk of flooding because they are 

vulnerable as a result of both the unequal distribution of socio-economic facilities and 

high rainfall variability, with considerable exposure and susceptibility of particular groups 

e.g., the disadvantaged. Three key groups that have been identified to be most vulnerable 

to climate change impacts are people living along the coast, people living in informal 

settlements, and marginal groups living in rural areas (Islam and Winkel, 2017; Williams 

et al., 2019). Ijebu-Ode’s inhabitants’ capacities at household and community level are 

recognized and have proved invaluable in helping to minimize flood impacts. However, 

high levels of flood risk and vulnerability in Ijebu-Ode are attributable to socio-economic 

stress and insufficient physical infrastructures, which tend to characterise unplanned 

settlement development. Settlements in Ijebu-Ode depict a combination or mix of 

unplanned and planned, but are dominated by informal settlement. The formal-informal 

settlement pattern in Ijebu-Ode would suggest the inhabitants of informal part are mostly 

flood prone and at risk of marginalization and social exclusion from the benefits of 

urbanization, with a lack of access to essential infrastructural services. Results indicate 

that careless management of flooding in Ijebu-Ode have made the problem to persist and 

possibly worsen, the absence of functional governance at the grassroot level coupled with 

the poor physical planning, poor infrastructural facilities, and poor political will have 

continued to increase inhabitants’ vulnerability. 

 

Informal settlements are often characterised by dense settlements comprising of the 

communities housed in self-constructed shelters under conditions of informal or 

traditional land tenure (Daniel, 2006). They are common features in developing countries 

and are typically the product of an urgent need for shelter by the urban poor. The United 

Nations has used the term “informal settlements” to refer to unplanned settlements 

where the housing is not in compliance with current planning and building regulations 

(unauthorized housing (United Nations,2015). Urban planning in Nigeria is poor and 

compounded by numerous compliance problems; this poor planning is a primary cause of 

the extent to which communities are flooded in Nigeria. Omoboye and Festus (2014) 

assert that Nigeria’s flooding is therefore inextricably linked to poor urban development 

practices. Growth and expansion of the urban communities in Nigeria has been poorly 

managed, with a lack of spatial planning, poor land use management and absence of good 

corporate governance characterizing urban development (Adedeji et al., 2012; Abaje et 
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al., 2015; Dalil et al., 2015). Common reasons for the continued growth of the informal 

settlements are that governments failed to adopt so called “pro-growth” policies (UNECE, 

2015a).  

 

The result of this study indicates that poor policy implementation is a major setback in 

achieving sustainable flood risk management. According to one of the policy 

implementers who was interviewed, the Vice Chancellor of a University of Education in 

Nigeria: 

 

“Poor environmental policy implementation in Nigeria is a major 

problem. Discontinuity of policy by successive government in many 

parts of Nigeria is a major problem. If there is continuation of policies 

by each of successive governments, sustainability is achievable.” 

 

Inhabitants’ capabilities of coping with perennial flood risk including post-recovery 

capability and strategies are insufficient. Lack of government and charity organization 

attention and support throughout inundation periods and after, including the lack of 

insurance to recover from impact leaves inhabitants of Ijebu-Ode vulnerable. Lack of flood 

insurance (section 5.2.4), is attributed to a range of factors, including: a lack of 

information, low awareness, poor governance, ignorance, cost and unaffordability, 

unstable income, and poor accessibility (section 5.2.4). The findings of this study found 

poverty to be a major challenge, as most people cannot afford flood insurance, most 

affected households cannot afford relocation to a safe area. The results that indicated 

preparedness is poor, hence, recovery is challenging. Flood risk awareness is very low in 

Nigeria, as insurance schemes are available and/or affordable. Poverty is a major 

challenge to the development in Nigeria (Lame & Yussof, 2015; Ike & Uzokwe, 2015). 

Demographic data show more than 64% of the nation’s population, of over 160 million, 

live on less than $1 a day (Joshua et al., 2014). The results here support previous studies, 

especially women, in lower income neighbourhoods recorded higher impacts and slower 

recovery after flooding (Ajibade et al., 2013).  Poverty is a primary driver of urban flood 

risk in Nigeria, with flooding potentially further exacerbating poverty as uninsured 

residents lose their properties and livelihoods to flood disasters (Oladokun & Proverbs, 

2016). Hence, there is vicious cycle of flooding, poverty and deprivation (Adelekan, 2010; 

Douglas et al., 2008).  
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Ineffective urban governance is found to be affecting communities in Ijebu-Ode 

disproportionately, as “politically induced conditions” with the unequal distribution of 

socio-economic facilities and differentially exposing inhabitants (section 5.2.3, 5.2.5, 

5.3.1, 5.3.2, 5.3.4, 5.3.5). This also presents opportunities for corruption, which helps to 

describes and explain the unequal allocation of budget and socio-economic resources in 

Ijebu-Ode, hindering transparency, destroying good governance and general 

development, and sustainable flood risk management.  

 

5.4.3. Flood warnings and early warning schemes 

In spite of increased exposure and susceptibility of inhabitants and their total 

environment to severity of flood events and risks in Ijebu-Ode (Figure 5.5, Appendix L, O 

& P), the majority of victims could not access flood warning information (section 5.2.2), 

with most reliant on past experiences to forewarn them of the flood risk (section 5.2.2, 

5.2.3)  A perceived increase in flood events coupled with lack of coping capacity and high 

levels of vulnerability of people have continued to put many lives and properties at risk 

(Komolafe et al., 2015). The Nigerian urban systems inability to cope with increasing 

trends and intensity of flooding remains a major challenge (Oladokun et al., 2016; 

Adelekan, 2011; Adewole et al., 2014), requiring a sustainable approach involving 

developing resilience of those most exposed to flood risks (Gallopin, 2006; Klein et al., 

2003). The survey results indicated whilst some households are not prepared for future 

flood events (section 5.2.4), others continue to try and access existing resources. Early 

warning schemes have not yet worked properly as flood damage reduction measures in 

Ijebu-Ode (section 5.2.3). Ineffective early warning information and flood forecasting 

have contributed to increased flood risk in Ijebu-Ode (section 5.2.3), with disaster 

management in Ijebu-Ode is mainly reactive and conducted independently by inhabitants, 

with little government support (section 5.2.4). Flood risk management comprises 

measures aimed at reducing likelihood and impact of floods (Echendu, 2020). Okoye 

(2019) opined that inadequate attention is paid to flood control and management on a 

nationwide level in Nigeria, with previous efforts having failed because of a lack of 

coordination. Historically, Nigeria has been more focused on the post-disaster flood 

response than the prevention and control (Cirella & Iyalomhe, 2018).  

 

5.4.4 Learning to live with flooding in Ijebu-Ode? 
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Communities in Ijebu-Ode are concerned about risk of floods impacting their total well-

being (section 5.3.3, 5.3.4, 5.3.5, 5.3.7). The inhabitants are not satisfied with the 

authorities’ response in Ijebu-Ode and noted no significant efforts have been embarked 

upon at LGA to ameliorate their sufferings from flood problems (section 5.3.4, 5.3.5, 

5.3.7). Despite overwhelming challenges, inhabitants continue to engage in an array of 

practices in dealing with flooding as demonstrated in their positive contribution to DRR at 

both household and community levels (sections 5.3.4 & 5.3.5). Inhabitants have made up 

their minds to overcome government, local and state institutions and the outside 

organisations’ neglect and rebuild their lives on their own by always resorting to their pool 

of endogenous resources, (section 5.3.4, 5.3.5, 5.3.8). However, external support is 

needed by the inhabitants in fostering their sustainable recovery and to avoid the so-

called ratchet effect of marginalisation associated with recurring disasters (Gaillard, 

2010). Interviewees identify that flood risk management is both government and citizen’s 

issues, and have noted that good flood risk decisions at local government level to a large 

extent can protect inhabitants from floods. Interviewees identified that flood risk 

management can be part of people’s everyday life through purposeful advocacy, 

sensitization, education and awareness on environmental sustainability and flood 

management. Interviewees further noted that imbibing a culture of self-discipline (i.e., 

change of attitude), such as desisting from deliberate acts of dumping waste in drainages, 

improvements on flood information, communication, implementation and enforcement 

of environmental laws could help further strengthen adaptive behaviours, and crucial to 

achievement of DRR (section 5.3.8). 

 

The focus of flood management in Ijebu-Ode has to a great extent been on structural 

measures, with little attention given to social processes which frame vulnerability or 

resilience of flood affected inhabitants. Low levels of preparedness for dealing with the 

climate-related risk factors are compounding flood-related consequences and cost (i.e., 

at household level) in Ijebu-Ode. Integration of non-structural approaches to flood 

mitigation, for which understanding of the social dimensions of flood risk is an important 

aspect. According to Adekola and Lamond (2018, p. 1150), strategies currently 

practised/suggested as potential solutions by Nigerian government actors are mainly 

structural and institutional approaches, with less societal approaches engaged. There is 

also a near absence of ecosystem-based and behaviour approaches in strategies 

suggested by government actors (Adekola and Lamon, 2018, p. 1150). Getting people to 

act or change unsustainable behaviour poses a challenge for contemporary flood 
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management, which places emphasis, on behavioural measures (Fazey et al., 2016) and 

the role of citizens in taking some responsibility for flood risk management (Buttler and 

Pidgeon, 2011; Terpstra and Gutteling, 2008). Hence, there is a need to adopt a societal 

approach (i.e., adaptation options that use education, awareness, networks and human 

capital building) to promote changes to individual or community behaviour that enhance 

resilience (Carmin et al., 2015 in Adekola and Lamond, 2018, p. 1148). 

 

5.4.5 The role of Education  

Survey responses (section 5.2) and interviewees (5.3) demonstrate a high awareness of 

the threat presented from floods; however, they receive little environmental education 

and limited support in developing abilities to cope and recover (5.2.4,5.2.5, 5.2.6, 5.3.4, 

5.3.5, 5.3.6). The surveys and interviews indicated that student’s, families and teachers’ 

awareness are low (section 5.2.6; Appendix Q); as Nigerian children and youth are not yet 

educated on these issues and thus have insufficient knowledge on how to deal with 

situations caused by climate change (Duru and Emetumah, 2016; Amanchukwu et al., 

2015). Amanchukwu et al. (2015), stated that the challenges include inadequate teacher 

qualifications and infrastructure, with little consideration during teacher training and 

inadequate equipment. Whilst the UNISDR (2005) identified that education develops a 

resilient population by limiting economic, social and cultural impacts of disaster including 

environmental changes. Amanchukwu et al., (2015) note that under the Education and 

School Curricula, Nigeria has yet to recognise and adopt education as an effective climate 

change counterstrategy. The Building Nigeria's Response to Climate Change (BNRCC) 

committee (2011, xiii) recognise that adaptive capacity is the ability of individuals and 

communities to adjust to climate change, to moderate potential changes, to take 

advantage of opportunities or to cope with consequences, however, they have not 

developed any mechanism to support this within the educational curriculum in Nigeria. 

To integrate climate change adaptation into every aspect of national life, Nigerians must 

have an awareness and knowledge – and access to knowledge – of what climate change 

is, how it is impacting them and how they can adapt (BNRCC, 2011). As Madu (2016) notes 

‘adaptive capacity depends on sufficient education, assets, information and their income’. 

The need to be equipped with specialised skills to enable individuals, communities, and 

the country to address climate change risks and implement adaptation requires efficient 

and effective sharing of information and knowledge, accessible to a wide range of the 

people, particularly the most vulnerable (Anabaraonye et al., 2019; BNRCC, 2011). 
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The level of public awareness on issues related to climate change in Nigeria is low (BNRCC, 

2011). Studies indicate that the Nigerian media has given insufficient attention to climate 

change issues (Ajaero and Anorue, 2018), with the degree of information available 

influencing levels of awareness on climate change issues (Duru and Emetumah, 2016). 

Survey (section 2.5.2) and interviews (section 5.3.4, 5.3.5, 5.3.5, 5.3.7) indicated that, local 

government is unable to build capacity of Local Emergency Management Agency (LEMA) 

to prepare for, prevent, against, respond to and recover from the flood events due to poor 

funding and this has been a major limitation to progress, however, funds are readily 

released for post-floods but not the pre-floods. Institutional capacity building will be 

necessary for all the institutional stakeholders engaged in climate change adaptation in 

Nigeria (BNRCC, 2011).  

 

5.5 Summary 

This chapter demonstrates that the population of Ijebu-Ode are exposed to perennial 

pluvial flood impacts and have recorded severe losses due to high hazard exposure and 

susceptibility, whilst inhabitants’ resilience in many at-risk communities is low. The major 

drivers of flood risk are high exposure and social vulnerability associated with nature of 

their living environment and effects of climate change. Inadequate infrastructure and 

management of the environment (including waste management), exacerbates societal 

vulnerability in Ijebu-Ode, however the exposure is linked to poor urban management and 

the government’s inability to deal with perennial pluvial flood issues in Ijebu-Ode. Poor 

settlement development, unchecked urban expansion, poor behaviour responses and 

unequal distribution of socio-economic facilities, leads to high vulnerability of some 

inhabitants to floods. It recognizes inhabitants’ capacities, and that their local knowledge 

proves invaluable in dealing with the pluvial flood events in Ijebu-Ode. A range of 

measures to increase adaptive capacity of the urban poor are identified that governments 

at local and state levels should pursue include: 

• improved understanding/education of flood risk; 

• effective physical planning and enforcement of urban planning laws; 

• combination of both the structural (i.e., construction of more primary, secondary and 

tertiary drainage systems, taking into account storm run-off responses under high 

intensity rainfall and proper solid waste collection) and non-structural measures;  
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• involvement of both the internal (i.e., local people) and external stakeholders (i.e., 

government, non-governmental agencies and charity organizations); 

• workable evacuation plan to reduce physical vulnerability of inhabitants in mostly 

severely flood areas; 

• efficient forecasting system; and  

• management and environmental education for citizens.  

 

This research contributes to flooding literature by establishing a clear relationship 

between hazard and vulnerability. Predisposition of in(formal) communities in Ijebu-Ode 

to be adversely affected by flood hazards is high, hence, threatening sustainable 

development. This study considers vulnerability as the root cause of flood disasters and, 

as such, requires an extensive attention on short- and long-term developments to achieve 

sustainable DRR in Ijebu-Ode. Two key themes emerge which will be explored in the 

following chapters: 

• Increasing adaptation capacities to flooding will help to establish flood resilient 

communities and minimize the risk, include developing and enhancing capacities, 

adaptive behaviour and reduce physical vulnerabilities, particularly of those at 

greatest risk. 

• Education is identified as a valuable tool in developing environmental and flood 

resilient populations. Environmental education has been identified as a way of 

learning associated with changing attitudes, behaviours and participation in society 

(Norris and Juliet 2016). Harnessing and enhancing local capacities will help in 

fostering their participation in DRR. This could be advanced at the national level with 

the inclusion of environmental education in the national curriculum, with specific 

content on helping to maximize flood mitigation efficiency.  
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Chapter 6 

Implications of gender-related differences for pluvial flood 

risk perception and precarity in Nigerian cities  

 

Abstract  

Climate change represents one of the most challenging threats to sustainable 

development for all those living in Africa. There is an increasing need for knowledge 

focused on flood risk perception, as it is crucial for understanding how to develop effective 

flood risk management that is inclusive to all. The continent is home to some of the most 

susceptible populations of the world, because of the sensitivity and fragility of its natural 

environment to climate change and the precariousness of its populations. Gender 

inequality can exacerbate these challenges; however, bridging the gender gap can also 

provide solutions for policy makers and the public. By enhancing flood risk perception and 

informing more effective adaptation and mitigation strategies, attending to gender 

inequalities can reduce individual and community vulnerability. Using Ijebu-Ode, Nigeria 

as a case study, public awareness and understanding of flooding issues are explored, 

coupled with an assessment of individual and community responses and their adaptive 

capacity. A questionnaire (n=300) was distributed in-person to communities at risk of 

pluvial flooding. Our findings provide insights for many other comparable cities in West 

Africa and beyond, especially those suffering a history of pluvial flooding, characterised 

by a young population, a mix of formal and informal housing, and a fragmented 

infrastructure. Although gender differences may be important drivers of vulnerability, our 

study finds no significant differences in gender understanding or responses to pluvial 

flood risk in Ijebu-Ode, which suggests that precarity and other wider, deeper-rooted 

complex issues may be more important with (in)formal settlements. 

 

Keywords: gender, precarity, inequality, informal settlement, flood risk perception, 

natural hazards 
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6.1 Introduction 

Floods are one of the most common natural hazards, it is estimated that between 1900 

and 2022 floods affected a total global population of more than four billion people and 

caused more than US$ 1650 billion in damages (EM-DAT, 2022). The exposure of human 

settlements and critical assets to flood risk is increasing due to global climatic changes; 

e.g., sea level rise; changing precipitation patterns, intensities, and distributions; 

compounded by land use and land cover changes and urbanisation (IPCC, 2022b). This 

poses major challenges to sustainable development of linked natural and human systems. 

There have been notable recent global floods across continents, in particular in Asia 2022 

(Jamil et al., 2023), Africa 2022 (UNHCR, 2022), and Europe, 2021 (Cornwall, 2021), with 

significant impacts on lives, livelihoods, health and economic, physical, social and 

environmental assets, highlighting the increased need for effective management of flood 

risk, with this threat expected to increase with current global climate change (GCC) 

projections (IPCC, 2022a). Countries in Sub-Saharan Africa have been identified as some 

of the most susceptible to the impacts of GCC, despite having historically contributed 

relatively low emissions (World Meteorological Organization (WMO), 2022). Less than 3% 

of the total global greenhouse gas emissions originate from Sub-Saharan Africa; in 

comparison the top ten global emitters of greenhouse gases (e.g. Brazil, China, Canada, 

European Union, India, Indonesia, Japan, Mexico, Russia, and USA) are responsible for 

over 60% of all the total global emissions (Jones et al., 2023). 

 

Floods are frequent and widespread hazards in Africa (Di Baldassarre et al., 2010), 

particularly in sub-Saharan Africa (Douglas et al., 2008). On average 500,000 people per 

year are affected by floods in West Africa alone (Jacobsen, Webster & Vairavamoorthy, 

2012). Ndaruzaniye et al. (2010) identify that cumulatively in recent decades floods and 

droughts alone are responsible for around 80% of disaster-related deaths and 70% of 

economic losses in sub-Saharan Africa. In sub-Saharan Africa alone, 654 floods have 

affected 38 million people with around 13,000 deaths recorded (1980-2013; Tiepolo, 

2014); demonstrating the urgent need to seek an effective solution to mitigate flood risk 

in the context of adaptation to climate change. Understanding risk perception is crucial 

for managing flood risk (Lechowska 2018), and assessing community resilience and 

preparedness, although the relationship between public perceptions of risk and actions 

are complex, contextual, and influenced by a variety of factors (Odiase, Wilkinson, and 
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Neef, 2020). Understanding precarity and power relations is critical for assessing social 

vulnerability (Rufat et al., 2020; Wisner, 2004). Precarity draws attention to politically 

induced conditions in which populations suffer from failing social and economic networks 

resulting in them becoming “differentially exposed to injury, violence, and death” (Butler 

2009, 25), providing essential context for hazard and subsequent disaster studies.  

 

Risk perception refers to the subjective judgement of individuals and/or groups when 

asked to evaluate a hazard, often in the context of limited and uncertain information, with 

perception being influenced by a range of cognitive, socio-cultural, and experiential 

factors (Slovic 2000). Risk perception encompasses individual-, community-, and societal-

level awareness and assessment of the likelihood of the occurrence of a hazard and its 

potential impacts (e.g. loss of life, injury, property damage, and disruption to livelihoods). 

However, as Kellens et al., (2011) note, flood risk perception incorporates human 

behaviours, consciousness, and emotions concerning the hazard, whilst Raaijmakers et 

al.(2008) identifies flood risk perception to be a combination of risk -awareness, -worry 

and -preparedness. Incorporating flood risk perception is necessary for effective flood risk 

management, as such an understanding of public risk perception is required, and the 

possible behaviour of that public in the event of a flood. However, Duží et al. (2017) notes 

that perceived flood risk (by the individual or society) often fails to match that presented 

by experts, with flood risk often underestimated which can make flood risk management 

challenging.  

 

The aim of this paper is to explore the relationship between flood risk perception, 

precarity, and gender in an (in)formal settlement.  The factors driving flood risk perception 

are cognitive but also situational, and gender is one of the many demographic factors that 

influence risk perception (Lechowska 2018). This is particularly significant as women have 

been shown to interact with water resources and landscapes in different ways (Ajibade et 

al., 2013), with little research undertaken to address this issue (Baker et al., 2015). 

Previous research has identified a gap in the context of risk perception such that, when 

aware of the risk, women tend to perceive environmental and hydrological risks more 

acutely than men (Lindel & Hwang, 2008; McCright, 2010), although this is not always the 

case (Greenberg & Schnider, 1995). In general, women appear to take increased 

preventative action to mitigate against risk; however, this propensity towards protection 
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does not always appear to translate into the domain of flood-related preparedness 

behaviours; for example, Bradford et al. (2012) and Scolobig et al. (2012), both find males 

reporting higher flood preparedness levels than females in European contexts. Such an 

understanding of gendered differences in perceived flooding risk, can be a powerful tool 

in targeting flood risk messaging and management (Antronico et al., 2023), but a lack of 

understanding exists for African contexts. Furthermore, fundamental to the 

understanding of disasters, and therefore critical in maximising disaster risk reduction 

(DRR) strategies to their full potential, is that disasters are experienced differently based 

on individual characteristics, such as gender (Andrijevic et al., 2020; Mcdowell et al., 2016; 

Neumayer & Plümper, 2007).  Cutter (1995) argued that women and children were the 

‘forgotten casualties’ in disasters and has recently reiterated this argument (Cutter, 2017), 

suggesting that the situation has worsened in the intervening years as a result of greater 

inequalities, with a continuing need for focused attention. As Jonkman & Kelman (2005) 

note, recognising differences in gender vulnerabilities in flood disasters is important, but 

also to understand their specific capacities is crucial. Women’s experience and position in 

many African society’s often equips them to better lead community and national climate 

risk adaptation approaches; reiterating the argument made by Dr. Farkhonda Hassan 

(Chair of the UN Economic Commission for Africa’s Committee on Women and 

Development) “We are all aware that despite achievements and progress made, African 

women face major challenges and obstacles… [as the] majority of African women are still 

denied education and employment, and have limited opportunities in trade, industry and 

government” (Mutume, 2005). This supports the argument made by Nelson et al. (2010) 

that greater awareness and engagement with gender was required in mitigating climate 

change impacts. Despite these calls, to date there have been few studies exploring the 

role of gender in flood perception and management in Africa, exceptions being Belcore et 

al. (2020) and (Ajibade et al., 2013).  Differentiated gender power relations between men 

and women and unequal access to, and control over assets, often means that inequalities 

exist that result in unequal adaptive capacity. Instead, women are characterized by 

distinct vulnerability and exposure to risk (AfDB, 2011). However, they are endowed with 

strong coping capacities in the face of climate change and can play an active role in 

adapting to its impacts (AfDB, 2011). As Gill (2014) notes climate change responses will 

have a gendered impact if gender is not considered in their design and implementation. 
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Inequalities in risk perception are exacerbated in situations of high vulnerability, which 

describes many communities across Africa. Climate change impacts communities in 

different ways and the consequences of such disasters will be felt unequally (World Bank, 

2018). Inequalities arise due to spatial variations in, but are also experienced differently 

depending on demographics, including gender (Pavageau et al., 2016). Climate change 

has specific effects on women because of the different roles they often play in society and 

their differentiated access to social, economic and physical resources (Belcore et al., 

2020). In Africa, these disparities result in part from the social positions of women within 

the family and the community and are often exacerbated by the effects of climate change 

on access to food, clean water, safe sanitation, and energy supply (African Development 

Bank, 2009, p. 1). Vulnerability and the capacity to adapt is influenced by many other 

factors beyond gender, such as economic status, technology, health, education, 

information, skills, infrastructure, access to assets, and management capabilities (Bob & 

Babugura, 2014). Many urban communities also live in precarious conditions, partly due 

to socio-economic factors such as poverty and marginalisation (Amoako & Inkoom, 2018), 

unemployment or/and inconsistent employment, relative high mortality and poor health 

(Quinn et al., 2023). Rapid urban expansion without adequate planning or infrastructure 

in flood-prone areas has also made conurbations in Sub-Saharan Africa more vulnerable 

(Ramiaramanana & Teller, 2021), especially in informal settlements where infrastructure, 

structures, and building materials are less resilient to flooding (Satterthwaite et al., 2020). 

All of this means that African countries require tailored mitigation and adaptation policies 

(Nyiwul 2021). However, overall adaptive capacity in Africa is considered low, with most 

adaptations remaining autonomous and reactive to short-term motivations (Niang et al., 

2014).   

 

Despite international efforts to reduce the loss of life, exposure to and damage from 

hazards (i.e. biological, geophysical, hydrological and meteorological hazards), the 

number of recorded disasters has continued to rise on a global-scale (Coronese et al., 

2019).  The United Nations Office for Disaster Risk Reduction (UNDRR) plays an important 

role in coordinating the UN disaster reduction programs, bringing together local, national, 

and international governments, partners, and communities to reduce disaster risk and 

losses to ensure a safe and sustainable future for all. The Sendai Framework for Disaster 

Risk Reduction 2015-2030 (Sendai), is endorsed and monitored by the UNDRR, is the 

guiding international policy structure for DRR strategies globally and nationally, with 
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signatories to the framework required to report on their progress in implementing the 

framework. Sendai seeks to reduce disaster risk through the implementation of integrated 

and inclusive measures that prevent and reduce hazard exposure and vulnerability to 

disasters, increase preparedness for response and recovery, and thus strengthen 

individual and community resilience. Sendai was one of three landmark agreements that 

was adopted by the United Nations in 2015: the other two post-2015 global sustainable 

development agendas being, the Agenda 2030 Sustainable Development Goals (SDGs) 

(UN General Assembly, 2015) and, under the auspices of the ‘United Nations Framework 

Agreement on Climate Change’ (UNFCC), the COP21 Paris Climate Change Agreement 

(Paris Agreement) (UNFCC, 2015). Despite each of these agreements differing in structure, 

legal context, and their implementation mechanisms, they all acknowledge the strong 

need for coordination and action on DRR, with greater coherence and alignment between 

them of policy goals and targets. There are a number of cross-cutting themes and shared 

priorities that run across a range of these global frameworks, the reduction of gender 

inequality being one of them; the importance of this priority is reflected in the inclusion 

of a separate goal on gender equality in the SDGs (SDG 5) that outlines six targets and 

three means of implementation, highlighting the need for continued action on 

empowering women and girls in order to achieve inclusive sustainable development (Zaidi 

& Fordham, 2021).  

This paper contributes to current discussions about the challenges and issues involved in 

untangling inequality, gender and precarity within the context of flood risk. The focus is 

on a mixed (in)formal settlement in West Africa; a conurbation similar to many that have 

suffered from pluvial flooding, with a range of socio-economic factors and drivers. 

Understanding how existing inequalities influence flood risk perception levels and 

implications for policy making is crucial.  

 

6. 2 Flood risk in Ijebu-Ode (Nigeria) 

Nigeria has a tropical climate with two precipitation regimes: low precipitation in the 

North (shortgrass and marginal savanna) and high precipitation in parts of the Southwest 

and Southeast (rainforest and mangrove). This can lead to aridity, persistent drought and 

desertification in the north; and erosion and large-scale flooding in the south (Akande et 

al., 2017; Nkechi et al., 2016). Ijebu-Ode, one of the 20 Local Government Areas (LGA) 

that makes up Ogun State (one of the 36 states) in Nigeria is used as a case study (Figure 
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1). Ijebu-Ode with a formal population of 154,032 (2006 census) has a population density 

of 1,139 per km2; with an elevation of 74 m.a.s.l. and total area cover of 192 km2, situated 

in southwestern Nigeria.  

 

Figure 6.1: Location of Ijebu-Ode, districts and sampling locations in Ogun State, Nigeria. 

Districts: A) Irewon; B) Molipa Express; C) Molipa Road/Degun; D) Ibadan Road/Bonojo; 

E) Igbeba Road; F) Folagbade/NEPA; G) Yidi/Paramount/Sakasiru; H) Abeokuta; I) Local 

Government; J) Sabo; K) Adefisan. 

 

The climate of Ijebu-Ode is characterised by of Southwestern Nigeria is lowland tropical 

rain forest with distinct wet and dry seasons. The region on an annual basis is under the 

influence of hot-wet tropical maritime air mass during rainy season (April-October) and 

hot-dry tropical continental air mass during dry season (November-March; Figure 2). 

Rainfall is generally intense with peaks occurring in July and September (double maxima) 
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coupled with high temperature, evapotranspiration and relative humidity, conditioned by 

several meso and local scale factors. The town being of low latitude is liable to flooding 

during the raining seasons. Flooding is common and usually experienced during the 

raining seasons in Ijebu-Ode with heavy rainfall, poor drainage systems usually resulting 

in severe floods. When rain is very heavy, most of the drainage channels overflow thereby 

severely affecting the people. 

 

Figure 6.2: Average monthly maximum (solid red) and minimum (dashed red) 

temperature (⁰C) and precipitation (mm) for Ijebu-Ode, Nigeria (1989-2018). 

 

The city is the third largest urban centre in Ogun State in terms of infrastructural facilities. 

Ijebu-Ode is an administrative headquarters and commercial centre which predates the 

colonial period. Historically, Ijebu-Ode is an ancient city situated in an inland area, which 

is centrally located in relation to the other human settlements nearby; several smaller 

towns and villages mostly referred to as Egure “this way to”; including towns such as 
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Ogbo, Ijagun, Ala, Ososa, Erunwon, Ogbogbo, Isonyin, and Imoru. Ijebu-Ode consists of 

three districts: Iwade, Ijasi and Porogun and is the commercial centre of the Ijebu 

geopolitical area of Ogun State, Southwest Nigeria and has expanded rapidly during the 

last two decades. Studies on flood risk perception in Nigeria have been limited with a 

focus on fluvial floods and often the capital Lagos (Belcore et al., 2020).  Despite the scale 

and impact of flooding across Nigeria, to date, with notable floods in 1933, 1948, 1963, 

1978, 1980, 1982, 1985, 1987, 1988, 1990, 1999, 2000, 2001, 2005, 2006, 2010, 2011, 

2012, 2013, 2017, 2020, 2022 the focus has been on fluvial flood events often associated 

with the River Niger and its tributaries; however, little attention has been given to pluvial 

flood risk. The high frequency of flood events in Nigeria in recent decades is key, as 

experiences of flooding are key in shaping perceptions of flood risk, but individuals 

responses towards risk explain inconsistencies between risk perception and response at 

spatial and temporal scales (Odiase et al., 2020).  

 

Current available flood risk information in Ijebu-Ode is restricted to qualitative sources 

such as the study of newspapers and similar publications, which documented flood 

events, as there is no instrumental river flow data for the area as there are no river 

systems through the settlement. Information relating to past floods in Ijebu-Ode are not 

documented in official archives (detailed data on past flood damage or potential exposed 

items do not exist), however, relevant information pertaining to floods gathered by news 

agencies including interviews on flood extent and problems impacting the local 

population are available. Importantly these include information on the inhabitant’s 

vulnerabilities and locations during different events, which were explored for the purpose 

of establishing impact of historical flooding on people of Ijebu-Ode. Recent floods in Ijebu-

Ode have highlighted the threat that climate change presents to the people and 

communities, yet there is little evidence of any change in the frequency of intense 

precipitation events in Ijebu-Ode (Figure 2b), as such changes in flood risk may be a 

function of changing landcover and use. The drainage system constructed in Ijebu-Ode to 

serve a small population in the past, has failed to expand and develop despite rapid 

urbanization, settlement expansion and development witnessed in recent years, the 

result is a system that is of insufficient size or design capacity for current needs. The lack 

of waste infrastructure within the settlements means that waste is often placed into the 

public environment or streets (Figure 2), exacerbating the threat presented by flooding. 

Urban environments in Nigeria face a myriad of issues regarding poor drainage systems 
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(Offiong et al., 2009), with urban flooding resulting in inundation of land and/or property 

with rainfall overwhelming the capacity of drainage systems (Tucci, 2001). 

 

 6.3 Methods: Exploring flood risk perception in Ijebu-Ode 

(Nigeria) 

To understand individual perspectives of flood risk and how socio-cultural aspects shape 

flood risk awareness and behaviour in Ijebu-Ode, we designed and distributed a 

questionnaire, receiving 299 responses (Supplementary Materials 1), designed with five 

sections (1: Participant information; 2: Home area information; 3: Flood risk indicators; 4: 

Resilience indicators; 5. Mitigation). The questionnaire comprising of a range of ‘open’ 

and ‘closed’ questions, including a series of 5-point Likert scale questions was distributed 

to communities exposed to, and that have experience of flooding, ten flood-prone areas 

in Ijebu-Ode were selected (Yidi/paramount/Sakasiru, Folagbade/Nepa, Irewon, Ibadan 

Road/Bonojo, Molipa Express, Ibgeba, Molipa Road/Degun, Adefisan, Abeokuta 

Road/New Road, Sabo), these were selected based on newspaper reports and personal 

experience of past flooding.  

 

There are three primary methods of undertaking questionnaires according to de Vaus 

(2014) and Edwards et al. (2009), postal; face-to-face and telephone/internet, with each 

offering respective strengths and weaknesses. A face-to-face approach was  selected for 

the distribution of the questionnaires rather than postal and telephone/internet 

approaches, as a number of residential areas do not have formal postal addresses which 

prohibits a postal survey in Ijebu-Ode, and as Dennis et al. (2012) note not 

online/telephone approaches are not suited to communities where literacy may be low. 

Telephone/internet-based approaches also assume a high level of coverage, however 

such technological approaches may miss particular communities (Rohde et al., 1997), 

which we were particularly interested in capturing in this study. Face-to-face surveys have 

also been identified as having high response rates (Nakash et al., 2006) and support can 

be offered to respondents where issues arise, such as poor literacy (Heerwegh & 

Loosveldt, 2008).  
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The questionnaire was distributed between April-July 2020 during different times of the 

day (all during daylight) within the 10 different communities in person on the street to 

capture a range of groups. Whilst the lead author was based in the UK, the fieldwork 

season was moved around capacity to visit Ijebu-Ode resulting from COVID restrictions on 

travel both within the UK and Nigeria, as such only a small test sample was undertaken 

amongst the community prior to widescale distribution, which resulted in minor 

amendments. In determining the sample size, the population of Ijebu-Ode is 

approximately 355,000, a 90% confidence interval on the derived results with a margin of 

error at 5% (Thompson, 2012) would require an ideal sample of 273, therefore a sample 

of 300 completed questionnaires was targeted which is comparable to previous studies 

(e.g. Ho et al., 2008) in examining flood impacts on communities. In total, 299 completed 

questionnaires were returned across the study area. The analysis focused on descriptive 

statistics, with multiple combinations of responses considered through the use of pivot 

tables, correlation analysis (Pearson) with thematic content analysis of the open-ended 

responses.   

 

6.4 Results: Exploring flood risk perception in Ijebu-Ode 

(Nigeria) 

6.4.1 Participant information 

From the completed questionnaires, 141 respondents (47.2%) identified as male and 157 

as (52.5%) female, with 1 (0.3%) providing no response.  The majority (98%) of participants 

sampled where between age 18-65 and therefore of working age (only those of the age 

of 18 were sampled). Occupations of the participants varied: public servants (27.1%), 

students (26.1%), traders (19.4%), business executives (14.4%), and 12% represented by 

others. The majority (62.9%) had a tertiary education, whilst the respondents with 

secondary (26.1%) and primary education (3.7%), with only 1.67% having no formal 

education. The majority live within private accommodation (68.6%), with a slightly higher 

proportion of male (F/M: 33.1/35.1%); however, this pattern is reversed when 

considering public (23.8%; F/M: 14.7/9%) and government (7.0%; F/M: 4/3%) housing. In 

considering residence times, the majority of residents have been present between for 

over 5 years (6-15 years (26.5%) or 16-25 years (33.1%) and >25 years (23.4%), notably 

the proportion of F/M respondents in the 16–25-year group has the largest difference, 
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with 20.9% of female and 12.2% male (Figure 3A). In exploring the perceived importance 

of education among respondents (Figure 3B) many felt this was effective to some degree, 

with the strongest responses recognising the importance of school at increasing 

awareness in flood risk education, with a slightly stronger response amongst F/M 

(3.51/3.24 average score). Throughout the five questions exploring aspects of education 

and flood risk, female respondent scores were slightly higher (on average 0.226 higher on 

the Likert scale), though not significant statistically, it suggests female respondents may 

perceive education to be more important.  

 

6.4.2 Home area information 

Respondents overwhelmingly (81.3%) stated they did not have a rescue or emergency 

flood response plan in their area (F/M:43.5/37.5%); interestingly those stating they had 

(16.4%), contained a higher proportion of male (9.0%) to female respondents (7.4%), 

which supports previous studies (e.g. Bradford et al., 2012). When asked about access to 

information on flood problems (Q12), 44.5% stated they had information (F/M: 

22.7/21.7%) compared to 53.5% stating they had no information (F/M: 28.4/24.8%). The 

majority (53.7%) of respondents identified they had ‘often’ experienced flooding (F/M: 

27.7/26.1%; Q17), with 43.1% of respondents (F/M: 20.62:22.5%) expecting to experience 

a flood (Q19). However, if responses are considered by proportion of respondents by 

gender, a different picture emerges as 51.7% of male respondents expect to experience a 

flood compared to only 36.6% of female respondents; of those 71.6% and 75.6% (F/M) 

have experienced flooding. Notably of those that responded ‘No’, to experiencing a flood, 

and ‘No’ to expecting a flood (32.9%) a higher proportion were female (19.64/13.3%), 

which when considered as proportion of responses by gender (34.8/30.47%). In 

considering the free text responses to ‘Did you imagine or expect that this area would 

flood (Q19-21), those that responded ‘No’ typically comment on the existence of ‘no river’ 

or other physical landscape aspects (n=12) or ‘existing drainage systems’ (n=20). Those 

responding ‘Yes’ provide a broader range of comments, and many refer to blocked drains 

(including refuse), maintenance issues of roads and a lack of drains, or a combination of 

these. When floods occur, most respondents consider them to span between 1-5 (F/M: 

22.5/14.6%) or 6-10 (F/M: 8.7/11.8%) days; however, there is variability in these 

experiences (Figure 3C), with some respondents reporting that they last >21 days (8.8%).  
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6.4.3 Flood risk indicators 

In considering the causes of flooding in Ijebu-Ode, a range of different ideas emerge from 

the respondents. Whilst the most popular is drainage (Figure 4A), the other words 

included are interesting. Some focus on the cause – either rainfall or blockages, but many 

focus on impacts or perceived responsibilities. In considering flood insurance, those with 

insurance (18.10%; F/M: 11/7.1%) is a much smaller proportion than those without 

(78.5%; F/M: 43.9/34.5%), with no notable difference when respondent response rates 

by gender are considered (F/M: 77.9/79.3%). Of those that have experienced flooding 

(Q17) only 4.4% had insurance, with the main explanations given being unavailable and/or 

unable to afford it (Q29).  In considering flood mitigation in the future, the majority 

believe that flood risk is achievable in Ijebu-Ode (64.1%; F/M: 37.5/26.6%), however 

32.5% believe it unachievable. Those who considered flood risk to be unachievable in 

Ijebu-Ode provided a range of different free text responses, though most focused-on 

government inaction/funding, drainage or governance aspects (Figure 4B).    
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Figure 6.3: A) Residence times in Ijebu-Ode for female (black)/male (grey) respondents; 

B) Responses to questions on education; C) Number of days respondents reported floods 

lasting.   
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Figure 6.4: Word cloud generated from free text responses, A) Causes of flooding in your 

area (Q18); B) where respondents stated ‘No’ to ‘Do you think flood risk management is 

achievable in Ijebu-Ode?’ (Q32).  

 

6.4.4 Resilience indicators and mitigation 

In considering resilience to flooding, respondents identified several measures, with 

‘clearance of drainage’ (44.82%) and ‘sand filling’ (30.43%) clear preferences (Figure 5A). 

In considering government support, most (78.8%) stated their area did not receive 

support, with a similar proportion (79.6%) also stating they had no flood insurance (Q29); 

interestingly 49.8% stated they were prepared for flooding, compared to 34.1% stating 

not (F/M: 17.7/16.4%). There was relatively little support sought from family and friends 

(66.81%; F/M: 33.4/33.5%) or religious organisations (76.9%; F/M:42.2/34.6%), but where 

it was, higher support was attained by female than males from family and friends 

(F/M:20.5/9.5%), whilst religious support was lower (F/M: 11.7/8.3%). In considering the 
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main impacts and concerns related to flooding, these predominantly focused on roads 

and properties being flooded, however loss of life was a relatively low concern (Figure 5A 

and responses). Land use planning, construction of drains and resource management by 

government were the main elements raised by respondents as requiring action. Lower 

scores were received for education, institutional capacities and warning systems (Figure 

5B).  

 

Figure 6.5: Survey responses. A) Respondents’ awareness of the effects of flood disasters 

in Ijebu Ode; B) Respondents’ perspective of the effectiveness of flood control. The Likert 

scale provides a 5-1 scaling, with respondent’s selection either - 5A) Very severe; Severe; 

Not too severe; Not severe; Not so severe respectively, or 5B) Highly effective; Effective; 

Minimally effective; Not effective; Not effective at all respectively. 

 

6.5 Discussion 

The results demonstrate that a range of individuals with different characteristics, 

awareness and behaviours were captured by the survey. It is difficult to determine if this 

is representative of the whole population of Ijebu-Ode, as limited data exists for 

comparison, and that which does exist may underrepresent specific communities. In 
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exploring flood risk in Ijebu-Ode, it is evident that a range of issues and concerns are 

identified. It is also notable that the ideas of flood risk are poorly understood by some; for 

example, whilst Ijebu-Ode has no river system, 15.2% responded they live near/close to a 

river (Q15). This may suggest a lack of awareness of the absence of river systems or reflect 

a broader, less scientific understanding of what constitutes a river, with those responding 

positively in relation to proximity to a river including drains or drainage system within 

their understanding, which illustrates the challenges in the potential for 

misunderstandings. However, the questionnaire demonstrates that respondents 

recognise the challenges that flooding poses to their community (Q17), but that they also 

recognise that the challenges likely extend beyond their individual capacity and require a 

more regional approach and solution (Figure 5).  

 

Despite the emphasis on the need for gender-responsive DRR, including in flood risk 

management, we did not identify significant statistical differences between female and 

male respondents. This suggests the issues of flooding in Ijebu Ode are more complex and 

multifaceted than to be simply defined by gender alone (section 4.3). Taking into 

consideration the multi-dimensional construction of social vulnerability (e.g. 

demographic attributes, social class, gender, etc.) is a critical factor in understanding its 

temporal, spatial and situational dimensions, as Tierney (2019, p.127-128) notes “[…] 

people are not born vulnerable, they are made vulnerable […] different axes of inequality 

combine and interact to form systems of oppression – systems that relate directly to 

differential levels of social vulnerability, both in normal times and in the context of 

disaster”.  

 

The results suggest that precarity, rather than gender, may be a critical challenge in Ijebu-

Ode. Evidence of this can be seen through the responses, e.g. in recognising issues with 

governance and finance (insurance) or flood risk mitigation opportunities (Figure 3A/B, 

4A/B & 5A/B). In understanding the nature of the different groups within the respondents, 

we can attempt to identify those living within informal housing based on responses. A 

direct question exploring whether respondents resided within (in)formal housing was 

avoided, as it would likely be answered incorrectly/ignored or viewed with suspicion, as 

such we can use responses from other questions to approximate the contribution from 

those residing in informal housing, based on experiences of the community. Informal 
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housing in Ijebu-Ode (and more widely in West Africa) is often constructed as single story 

(bungalow) (Q8: 43.3/39.2%), made of brick or blocks (Q7: 31.1/30.2), with residents 

considering themselves to reside in ‘private’ housing (Q5: 17.1/24.77). These responses 

suggest that approximately 17-25% of respondents may be currently residing in informal 

housing in Ijebu-Ode; but direct observation of the communities suggests that this value 

is an underestimation, with a visual estimate being closer to 50%, suggesting a relatively 

high level of precarity within the community. The potential implications of such a 

relatively high level of variability between estimated (in)formal housing raises interesting 

questions as to how such differences may influence risk perception, preparedness and 

behaviour. As noted by Monteil et al., (2022), individual preparedness may be 

characterised as storing basic need items e.g. food, water, and essential items; however 

when living in a precarious state such items are often not in sufficient supply that stores 

can be made, and therefore they may be incapable of ‘preparedness’.   However as 

Gaillard et al. (2019) notes, natural hazards are a marginal concern when faced with 

precarity; but care must be taken to also recognise that diversity exists amongst such 

groups, and therefore they are not homogenous, with a variety of attributes (Vickery, 

2017). Within this study we have been unable to explore this question the degree of 

homogeneity and diversity, or explore the attributes of these communities, as such 

further work is required in unpacking these aspects of informal settlements.  

 

In discussing flood risk understanding and perception, it is important to recognise 

differences in gender vulnerabilities, but also to understand specific 

individual/community capacities and how they intersect and interact with each other. 

Within the context of flooding, female respondents are often perceived to view flood risk 

more acutely than their male counterparts (Ho et al., 2008; Lindell & Hwang, 2008); 

however, this study fails to support any differentiation based on gender alone, with 

relatively high levels of awareness, of those to have experienced flooding most expected 

it (F/M 71.6/75.6%). Importantly, 51.7% of male respondents had experienced flooding (F 

36.6%) suggesting that male population members are living in high-risk areas and aware 

of that risk, such experiential differences can have important implications for future flood 

risk perception and responses during flood events. This study however fails to determine 

whether this population accept the risk or whether they are in a position where they are 

unable to individually address it. When the age structure is considered then 69% of those 

in high-risk areas are aged between 26-55, with most (30.7%) between 36-45. 
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Understanding such differences may represent a specific target audience for future risk 

reduction strategies. The low uptake of insurance (21.5%) with no significant gender 

difference suggests that either it is too costly, is unavailable or perceived to be 

unnecessary, with free text responses reflecting all these themes, whilst others thought 

flood risk management to be a government responsibility.  The low uptake of insurance 

supports arguments that those living in precarious states is higher than originally 

estimated (17-25%), further supporting the argument that the proportion of the 

population living in informal housing may be closer to 50%, which would support a visual 

assessment of the communities.      

 

A common theme (Figure 5B and Q20 free text responses) that emerges within the 

responses relates to waste, and specifically the collection and disposal of waste into the 

drainage channels in Ijebu-Ode. Where an absence of communal waste collection is 

available, or private refuse collectors are not viable (either because of lack of community 

cohesion or because such services are not affordable), materials are often discarded 

locally or burnt. These findings echo those of previous studies (Onibokun and Kumuyi 

1999; Olaseha and Sridhar 2004). Ijebu-Ode lacks a regular formal waste collection 

service, as such waste is often disposed of locally, with many identifying drainage channels 

as opportune locations, similar experiences were identified by Odjugo and Uriri (2011) in 

Benin-City. The result is that when drainage channels are filled with flood waters the 

waste materials are washed into public spaces and homes, exacerbating the health 

implications of the floods.  

 

In considering support mechanisms post-flood event, this study found low levels of 

perceived support provided by religious bodies/organisations or family and or friends. 

Although these support mechanisms during disasters are important and have been widely 

discussed (e.g. Richardson et al., 2009; Webber & Jones, 2013), this was not notable 

among the survey respondents in Ijebu-Ode. A potential explanation for this difference 

(compared to previous studies focused on North America/Europe) arises from cultural 

perspectives of accepting support from others (charity) and suspicions as to what is 

required in return, but also concerns that they would lose ‘their land’. Multiple 

respondents raised concerns in relation to governance, this spans several aspects, 

including land tenure/ownership, poor regional/central governance, perceptions of 
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corrupt government, long-term inconstancies in government policy and ‘policy 

somersault’ resulting in poor awareness and trust, as such poor levels of trust hamper 

community engagement and development.  

 

These cultural and resourcing issues require further analysis, as they represent an 

important limitation for current and future flood risk management; and the challenges of 

good governance are recognised across Africa (UNISDR, 2004). The approach to flooding 

in Ijebu-Ode is one focused on response and recovery rather than resilience building, with 

Šakić Trogrlić et al. (2022) identifying similar limitations in relation to flooding in Malawi. 

In exploring the challenge of pluvial flood risk in Ijebu-Ode, many of the respondents see 

flood management and mitigation as a government responsibility, however, those same 

responses (Q31) recognise that local actions can be beneficial, such as local clearing 

drainage channels of rubbish or digging local channels (Figure 5B). Supporting individual 

actions within the context of broader governmental support reflects the shift towards a 

‘shared responsibility’ as outlined within the Sendai Framework for DRR and discussed 

recently more broadly (Crosweller & Tschakert, 2021; Monteil et al., 2022). However, the 

literature is dominated by case studies from high income countries with well-resourced 

with well-defined DRR governance regimes (e.g. French, Australian and USA) relative to 

that of Nigeria. The lack of studies in the literature concerning informal settlements and 

the availability of African case studies underscores the need for more investment in 

understanding how these challenges play out – and how they can be overcome – in 

countries where gender, precarity, and other complex socio-economic issues exacerbate 

flood risk and vulnerability. 

 
The challenges of flooding crosses many of the UN SDGs, in particular, SDG’s 1 (No 

Poverty), 2 (Zero Hunger), 3 (Good Health and Well-Being), 4 (Quality Education), 5 

(Gender Equality), 6 (Clean Water and Sanitation), 8 (Decent Work and Economic Growth), 

11 (Sustainable Cities and Communities), 13 (Climate Action), 14 (Life Below Water), and 

15 (Life on Land).  Opportunities exist for targeting knowledge improvement towards 

children, the other ‘forgotten casualty’ of disasters (Cutter, 2017), building understanding 

and perceptions of flood risk can have significant long term (Carone & Marincioni, 2020) 

and multigenerational benefits, with little work having been undertaken within an African 

setting to date such concepts. In considering the respondents of Ijebu-Ode, the role of 

education in reducing future risk was acknowledged (Figure 3C), whilst a lack of education 

was given as a reason as to why flood risk management was unachievable (Figure 4C), as 
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such considerable opportunities are available to improve flood risk education in Ijebu-

Ode.   

 

Nhamo & Nhamo (2018) identify that whilst advancements are taking place in raising 

women’s role in relation to climate change policy, it varies considerably from country to 

country.  To translate flood risks into human development terms, we need to assess the 

specific and differential ways in which they affect women and men within these systems. 

The European Institute for Gender equality reported (EIGE, 2016) that women are, on 

average, more concerned about the environment and climate change, but are still 

influenced by a set of gender inequalities. Gender equality does not mean that women 

and men will become the same, but rather implies equal treatment of women and men 

in laws and policies, and equal access to resources and services within families, 

communities, and the society at large (EIGE, 2016). This is crucial moving forward as 

government and relevant authorities, especially at grassroot levels, should seek to engage 

with both male and female (i.e., take advantage of “mixed-gender” physical and non-

physical behaviour), with a view to balancing and enhancing their flood risk resilience and 

increasing household participation. There is urgent need for a new policy formulation and 

implementation that will balance tradition and fundamental human rights, that reduces 

vulnerability and exposure to climate risk for all.   

 

6.6 Conclusion: Moving forward 

Our findings suggest that gender differences are not evident within the responses 

received in Ijebu-Ode in relation to flood risk understanding and perception. This may be 

partly a function of the sample, with men being more likely to experience flooding or live 

in flood prone areas, but it also points to the importance of looking beyond gender to 

complex, often precarious socio-economic situations. Adaptive and response capacities 

for flood risk are low when considering the everyday challenges and priorities for those 

living in precarious states, as demonstrated by low levels of insurance and relatively low 

priority assigned to education in this study. Traditional roles, reduced opportunities, and 

greater employment insecurities may negatively impact flood risk perception against a 

backdrop of precariousness for many. Differentiated gender power relations and 

socioeconomic status mean that men and women may not have the same adaptive 

capacity, however this research suggests that for those marginalised and vulnerable, living 

http://eige.europa.eu/sites/default/files/documents/Gender-Equality-and-Climate-Change-Report.pdf
http://eige.europa.eu/sites/default/files/documents/Gender-Equality-and-Climate-Change-Report.pdf
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with persistent precarity are not differentiated by gender when considering flood risk in 

Ijebu-Ode. Previous research has recognized that women’s experience and the strategic 

position in society equips them with the potential to lead efforts at community and 

national levels, however this may not be realised because of policy deficiencies (Nhamo 

& Nhamo, 2018); this is reflected in Ijebu-Ode, as the absence of government action or 

capacity limits opportunities for flood risk reduction, but future programmes can build on 

opportunities identified, particularly education. When considering climate change – and 

specifically flood risk – from a gender equality perspective, the low participation of 

women in policy and decision-making traditionally in Nigeria and Ijebu-Ode should be 

addressed, engendering more effective and inclusive policies. However, opportunities to 

engender greater equality in future flood risk reduction are hampered by the socio-

economic context, but flood risk reduction practices need to recognise, engage and 

incorporate cultural and behavioural practices. Moving forward greater understanding of 

informal settlements and their capacity to adapt to hazards is required, recognising the 

plurality of those living with such communities, with opportunities to further explore the 

significance of cultural practices and behaviours in flood risk understanding and ways in 

which such information could be embedded into flood risk management as local 

knowledges.    
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Chapter 7 

Flood risk education 

 

Flood risk education aims at awareness raising, strengthening 

students’ risk perception and their preparedness intentions, increasing 

adaptation and mitigation capacities of communities and fostering 

disaster-resilient areas to prevent the creation of a new risk and reduce 

exposure to existing climate risk.   

 

7.1 Introduction 

Mitigation and adaptation capacities are the set of diverse knowledge, skills and resources 

people learn and acquire in dealing with hazards and disasters, either individually or 

collectively. Many of those interviewed in this study were unaware of how their actions 

can exacerbate flood risk (section 5.3). This lack of ‘awareness’ can in part be attributed 

to low levels of risk knowledge and availability of information (section 5.2.2; 5.3.2). 

Improving their awareness by educating them could be one part of a multi-pronged 

strategy for facilitating behavioural change to prevent, mitigate, foster preparedness to 

flood risk. Obeta (2014) opined that flooding and the means of addressing its challenges 

are critical issues in Nigeria. This chapter discusses different measures for reducing the 

causes and consequences of vulnerability with the view of increasing resilience and 

reducing vulnerability of populations to climate change impacts. Specifically, it proposes 

the inclusion of flood risk education as an integral part of environment education, 

specifically in teacher education programs; as a new policy to communicate, stimulate 

and foster student’s active participation, enhancing their existing knowledge, skills and 

resources, to increase resilience of local communities and reduce vulnerability. 

Environmental education since the 1970s has been characterized as a process that 

prepares citizens to prevent and solve environmental problems. This policy offers a 

mechanism for increasing awareness and understanding of flood risk, but more 

importantly how an individual’s or a community’s actions can modify risk through their 

actions.  
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7.2 Current flood risk communication and education in 

Nigeria 

Current flood risk communication in Nigeria is in a poor state, with much work required, 

reflecting a situation common across many African states. In most cases flood prone 

communities in Nigeria have often been unprepared when severe flood events occur, as 

a result of poor disaster management systems often result in significant human and 

economic losses (Rafiu et al., 2017; Olanrewaju et al., 2019). Levels of public awareness 

on issues related to climate change in Nigeria are low (BNRCC, 2011). Current formal 

education on these issues provides insufficient knowledge or information resulting in a 

lack of awareness (Duru and Emetumah, 2016; Amanchukwu et al., 2015). Flooding in 

Nigeria with disastrous consequences in 2022 serves to illustrate the country’s ill-

preparedness and lack of efficient disaster management plans by government and 

appropriate authorities.  

 

Four interconnected elements are key to effective flood risk management (mitigation, 

preparedness, response, recovery), with communication serving as a string that binds 

these elements together. Conventional communication approaches are applied across 

Nigeria (section 2.7.2); however, they often fail to reach indigenous communities, where 

reactive behaviours prevail among vulnerable households. Indigenous communication 

channels including folk media, festivals, storytelling, songs, dance, plays, storytelling and 

public enlightenment through indigenous organizations such as religious groups, town-

hall or village meetings are currently neglected and untapped (Mundy 1993; 

Nigussie 2017; Ebhuoma 2018) as tools for increasing local community resilience to 

flooding in much of Africa. Such channels allow information to reach a wider audience, 

especially since mass media may exclude those who are illiterate and/or do not own 

radio’s/televisions (Mundy and Lloyd-Laney 1992; Nigussie 2017). According to Mundy 

and Lloyd-Laney (1992) and Nigussie (2017), the centrality of these channels of 

communication hinges on the interpersonal and social interactions.   

 

Despite modest efforts to mainstream climate change adaptation into development 

agendas and policies, Nigeria is still grappling with challenges such as capacity building, 

poor technical skills and communication that reduce the effectiveness of adaptation 

efforts (FGN, 2021). These challenges are also an important reason given for the poor 

coverage of environment and safety matters in the Ijebu-Ode Local Government Area 
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(ILGA; section 5.3.6); as such improved education of flood risk offers an opportunity to 

help address current knowledge gaps and a workforce skills gap.  

 

Less than 50% of survey participants are aware of flood risk, illustrating the potential role 

education and schooling can play in raising flood awareness in Ijebu-Ode (section 5.2.2; 

5.2.5; 5.2.6). Therefore, greater environmental education is required to enhance flood risk 

knowledge of practicing teachers’ and raise proactive behaviours amongst the public. 

Flood literacy repositions those at risk as an active agent in managing local flood risk, as 

they can make informed judgements and decisions on risk and protective behaviour, 

rather relying on expert knowledge, which may not always be available (Willis et 

al. 2011). To encourage effective flood literacy through improved flood risk 

communications, there is a need to re-establish resilience as a process grounded in 

relationships, critically of social learning and dialogue (Twigger-Ross et al. 2011, 2014; 

Benson et al. 2016), rather than reliant on ‘hard’ infrastructure or property (McBain et 

al. 2010).  

 

7.3      Designing a flood risk education programme 

There is an urgent need to engage in prevention, mitigation and adaptation to climate 

change effects, by adopting different policies and strategies. The design and 

implementation of an educational program on climate change and flooding are part of the 

strategies for strengthening the resilience of populations. The main purpose of flood-risk 

education programs is to raise awareness and increasing students’ risk perception and 

their preparedness (Bosschaart et al., 2016). Environmental education should emphasize 

critical and integrative thinking, develop communication and problem-solving skills, as 

well as highlight the role of attitudes, values, and commitments in resolving 

environmental issues (Anderson 1991; Theis 1996a; Simmons 2000). According to Oriola 

(1989) and Church and Keller (1989), there is a clear need to entrench environmental 

education in school curricula, reinforced by a strong community awareness (on a national 

scale) and by strong mass-media support, which can influence behaviour. A fundamental 

idea of flood risk reduction is for knowledge and awareness raising and to select and 

implement measures to reduce vulnerability.   

 

The objective of this program is to raise adaptive capacity of individuals and communities 

to adjust to climate change and to develop awareness of flood risk. Through the design of 
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a curriculum that will support children and adults, from age 6 to 25 years (covering 

primary, secondary and tertiary educational levels), it seeks to support actions to prevent, 

protect and adapt to climate change and flood events. This is supported by the Nigerian 

6-3-3-4 system education policy, encompassing each level of education (pre-primary, 

primary, junior and senior secondary schools and tertiary institutions) part of the National 

Policy of Education (Premium Times & Opinion, January 10, 2017; Nigerian Tribune, 

January 20, 2022). Adaptation of a program to the cultural context of the country is 

critical, to ensure national ownership and sustainability of activities. The following steps 

and activities are proposed to be used to define and implement the program:  

1) analyse the situation in Nigeria in terms of climate change and flood risk;  

2) identify stakeholders that are involved in curricula development;  

3) define the skills benchmark;  

4) design the program;  

5) share the program that has been developed with all stakeholders and teachers;  

6) test and evaluate the program in schools;  

7) generalize and perpetuate the program in Nigerian educational system. 

 

The methodological approach that will be adopted shall be based on the involvement of 

all potential actors in the process (i.e., there are 8 fundamentals educational agencies in 

Nigeria), and these agencies are: 

▪ National Universities Commission (NUC) 

▪ National Commission for Colleges of Education (NCCE) 

▪ Joint Admissions and Matriculation Board (JAMB) 

▪ National Teachers Institute (NTI) 

▪ West African Examinations Council (WAEC) 

▪ National Examination Council (NECO) 

▪ National Business and Technical Examinations Board (NABTEB) 

▪ Teachers Registration Council of Nigeria (TRCN) 

 

Successful flood risk management requires that city governments develop clear, robust, 

and forward-looking strategic plans informed by rigorous research, administrative data 

gathering, dialogue with the public, evaluation, and learning (Egbinola et al., 2017). For 

example, flood risk education is an important advance in water education for Europe 

(Dogulu et al., 2015) and Netherland (Bosschaart et al., 2016). Environmental education 

is a part of the UN Sustainable Development Goals (SDGs), a strategy for more effective 
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environmental management and has also long been part of global discourse on 

sustainability and has gained global agreement.  

 

7.4 Current educator knowledge 

Prior to developing a new curriculum or programme, current educators were approached 

to determine current knowledge, support for a new programme and policy. A total of 25 

educators (section 3.6.3) and four senior administrators (section 3.6.4) within the 

education system were interviewed (Appendix D & E). An explanation on how the 

interviews were conducted and the topics covered is provided in sections 3.6-3.8. 

 

7.4.1 Questionnaire participants (paper copy)  

Half of selected participants are lecturers in Department of Social Studies (50%), followed 

Department of Primary Education Studies (27%) and Geography and Environmental 

Studies Department (23%) respectively. The three departments are selected as they are 

fundamental Departments in Education-based programmes in Nigeria to which climate, 

flooding and human responses might be taught, are school subjects at both primary and 

secondary levels of education, and generally focus on the study of humans and their 

environment and provide professional training for the teachers. Social Studies is an 

interdisciplinary subject consisting of subjects including Geography, History, Culture & 

Society, Civics, Government and Economics which enables students to acquire skills, 

knowledge, attitudes and the values necessary for good citizenship, whilst Primary 

Education Studies introduces students to core subjects at elementary school, including 

social studies, geography, biology, basic science and technology, basic mathematics, 

English language and agriculture. Geography is concerned with the people and place and 

enables students to see how people adapt to environment and how human activities 

modified the environment. The majority (77%) of questionnaire respondents were male, 

with 23% female lecturers (Appendix R), with all participants within the age range of 26-

65. 

 

Through a range of training courses, student teachers obtain the necessary knowledge 

and skills required for teaching Social Studies at the primary school level and both Social 

Studies and Geography at secondary school level, based on the current pattern of the 

educational system and curriculum implementation in Nigeria. The participants are well 

educated, with 23% having attained a Bachelor’s degree, with 77% of participants having 
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also received a further education (Master’s degree or PhD). 65% of participants falls 

within the rank of Lecturer Grade 1 and Professors, whilst 45% of the participants are 

within the rank of Lecturer Grade 2. Considering the participants years of service, the 

majority (81%) have lectured between 6-21 years, with 19% participants having spent 1-

5 years in service. The majority of participants are qualified and have robust knowledge 

and experience required for in-depth communication of important feedback (Appendix 

R). 

 

7.4.2 Source, route, and receptors of flooding 

Most participants strongly agree (68%) or agree (32%) that climate change is real and 

poses a serious threat, harming people and their environment (Figure 7.1a and Appendix 

S). Participants identified the following as some of environmental issues and problems 

that are common in Ijebu-Ode: climate change; flooding and erosion due to heavy rain; 

flooding as a result of dumping wastes on surface runoff water leading to blockage of 

drainages; flooding as a result of dumping wastes directly and deliberately into 

inadequate drainage before and during rain leading to blockage of the drainage, illegal 

waste dumping on roads and road dividers; late collection of waste; indiscriminate 

dumping of waste in unauthorised places within town; inadequate drainage systems; poor 

waste and drainage management; deforestation; land reclamation; oil spillage; gully 

formation; air and water pollution (Appendix V: Question 26)  

 

The majority of participants (78%) state that flooding is a major and prevailing 

environmental hazard impacting peoples’ lives, properties and the environment in Nigeria 

(Figure 7.1b, Table 7.1 and Appendix T). Participants identified a range of themes to 

explain this, with many commenting upon loss of life and damage. A number of responses 

to Q13 in the educator’s questionnaire detailed elements of concern including “flooding 

is very dangerous to human lives and property if not properly controlled and avoided” 

(Respondent 23). 

 

7.4.2.1 Residents' awareness of the danger 

The majority (87%) of participants agreed there is insufficient knowledge about the hazard 

posed by floods which increase vulnerability (harm) of communities, (Figure 7.1c and 

Appendix S), and in same vein, the majority (83%) agreed that insufficient flood 

knowledge could impair peoples risk perception and their preparedness (Figure 7.1d and 



 

239 
 

Appendix T). It is well known that the success of flood risk reduction depends to a large 

extent on knowledge-based decision and flood risk communication (NEMA, 2013; 

Ologunorisa and Adeyemo, 2005), but these factors are found to be missing in Nigeria and 

where they exist, they are poorly addressed. Knowledge-based decisions uses the 

available information relating to flooding to draw conclusions on possible strategies to be 

adopted for tackling the flooding whilst flood risk communication aims at creating 

awareness of flooding and its impact in the stakeholders and the general public.  
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Table 7.1: Free text comments to Q13 - Flooding is a major and the prevailing 

environmental hazard impacting the people's lives, properties, and environment in 

Nigeria. Please explain reasons why you agree or disagree. 

Respondent Comment 

1 A. no proper channel of water and the existing drainage has been blocked 
terribly 

2 A. occurrence of flood affect, so sometimes people cannot move being for social 
and social and economic purposes 

3 A. havoc cause by flooding had rendered some people homeless, turn some 
children to orphan and even caused food scarcity as a result of losing farm 
products to flooding. 

4 A. many lives and properties have been lost to flood especially during raining 
seasons, this is evident in the current seasons in Ijebu-Ode 

5 A. Ijebu-Ode is a typical example of the effect of flooding which occurred in May, 
2021; cattle were drowned, cars and some individuals killed 

6 A. flood is not controlled at all in Nigeria 
7 A. flooding have destroyed the live and properties of people in Nigeria; it has 

turned some people to homeless while others to lifeless 
8 E. flooding causes environmental degradation and damages to lives and 

properties 
9 A. many properties and lives had been destroyed by the perennial flooding in 

Nigeria 
10 A. I agree with this assertion because flooding occur yearly 
11 A. well evident in Ijebu-Ode; it is regular occurrence during raining season 
12 B. flooding is a major environmental hazard because it damages roads thereby 

reducing mobility and causing great economic loss particularly as it affects 
movement of goods and services 

13 C. 
14 E. strongly disagree if the impact is negative 
15 A. it constitutes major danger to people's lives and property when it happens 
16 A. flooding creates a significant threat to life and property; another effect is by 

disruption of services, health impacts such as famine and diseases 
17 B. flooding has caused a lot of havoc and has displaced many people through 

the destruction of lives, properties and the environment 
18 A. Nigeria is blessed with adequate rainfall hence, the effects of flood; most of 

the available storm water infrastructure are inadequate which make flood a 
major hazard in the country 

19 B. many houses have collapsed; many shops have been closed down due to 
flooding nature of the located environment; properties and lives have been 
displaced; it remains a major and prevailing hazard influencing the society 

20 A. many people been carry away by flood; and even property have been 
destroyed through flood 

21 A. flooding causes more harm than good in people's lives and properties 
22 A. people can be injured or killed by flooding; flood water is often 

contaminated with sewage will could lead to illness and affect clean water; 
transport network can be affected, such as flood damage to bridges, railways 
and roads 

23 A. flooding is very dangerous to human lives and property if not properly 
controlled and avoided 
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Figure 7.1: Responses to: a) Q7: climate change is real and posing serious threat b) Q13: 

flooding is a major prevailing hazard impacting people and environment c) Q8: insufficient 

knowledge of flood hazard increase vulnerability d) Q15: insufficient flood knowledge 

impairs people risk perception & preparedness. 

 

7.4.3 Attitudes towards waste management 

The majority (87%) of participants agreed that solid waste is indiscriminately disposed and 

poorly collected in Nigerian cities and towns because this is evident in major cities and 

towns and very common in Ijebu-Ode (Respondent 11 and Question 18; Appendix T), they 

stated the unacceptable habit (s) and unsustainable act is encouraged due to lack of right 

technique for waste collection, lack of official dumpsites, corruption, poor monitoring and 

supervisions by officials in charge of waste collection and disposal, lack of proper waste 

management, poor physical planning, congestion of cities and towns, non-responsiveness 

of relevant Ministries, Agencies & Departments, poor hygiene nature, and poor 

environmental laws,  its implementation and the enforcement (Figure 7.2a and Question 
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18; Appendix U). A number of responses to Q18 – Appendix U & Q14  - Appendix T in the 

educator’s questionnaire detailed elements of concern including “because most cities 

have no defined dump site” (Respondent 2; Appendix U); “there is insufficient orientation 

and sensitization on the proper method of disposing waste; also, incinerators were not 

provided for people to dispose their waste” (Respondent 3; Appendix U); “many societies 

especially rural areas are fond of dropping/disposing their wastes in the drainages; due to 

no proper waste management system in those areas or communities” (Respondent 19; 

Appendix U); “the collection point of solid waste by the local government remains the 

walk-way dividing the dualized roads in Ijebu-Ode; this has indeed contributed to 

indiscriminate dumping of waste” (Respondent 5 & 12; Appendix U); “many societies 

especially rural areas are fond of dropping/disposing their wastes in the drainages; due to 

no proper waste management system in those areas or communities” (Respondent 19; 

Appendix U); it is a common phenomenon in the cities and homes; people dispose waste 

anywhere and government agency that is responsible for collection is not responsive” 

(Respondent 15; Appendix U); “ignorant culture of domestic wastage is one of factors for 

prevalence of flood; this is as a result of the unsustainable habits of living by people in 

society, mostly, those in rural areas (Respondent 19; Appendix T; Respondent 6; Appendix 

U). 

 

A large number (87%) of participants agreed that when it is about to rain, people are in 

the habit of emptying and disposing off their waste and rubbish improperly in drainage 

channels and it is taken away by surface runoff as this is confirmed to be a regular and 

very common lifestyle and practice in Ijebu-Ode thereby blocking free flow of water in the 

narrow and inadequate drainages and making roads and houses to become flooded 

(Figure 7.2b and Question 20; Appendix U). In Nigeria, factors which influence the risk of 

flooding in the country both presently and in future (if not addressed) has been poor 

urban planning (especially drainage systems and poorly urban utilities and services) 

(Adeloye and Rostum, 2005). A number of responses to Q20 – Appendix U in the 

educator’s questionnaire detailed elements of concern including: “Most people have 

notion or believe that when it is raining drainage water flow will wash domestic waste far 

from their surroundings” (Respondent 1, 7 & 9; Appendix U). “This has been recurring 

mentality, unknown to them that it causes more damage than good” (Respondent 2; 

Appendix U). “People do this often, many drainage channels are always filled with refuse, 

hence cause flood on the roads” (Respondent 13; Appendix U). “Also, after rains, domestic 
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wastes will litter all over the places, causing fowl smells, dirtiness and overall poor 

aesthetics of the total environment” (Respondent 15 & 19; Appendix U). 

 

Other factors include inadequate creation of sensitization and awareness by the 

government, most of this happen among the illiterates due to lack of good orientation by 

(NOA) - National Orientation Agency (Respondent 23; Appendix U), lack of adequate 

knowledge about the effects of dumping domestic wastes in drains when it is raining is 

promoting unacceptable habit (Respondent 3; Appendix U). Vulnerabilities of local 

government to flooding may indicate, among other factors, an overwhelming level of 

neglect towards flooding and ways of addressing its challenges in Nigeria (Nkwunonmo et 

al., 2015), considering some action which characterize a cross section of Nigerian 

population such as the failure to comply with environmental laws and regulations and to 

adhere to weather warnings and alerts are possible situations where lack of 

responsibilities of public is highlighted (Aderogba, 2012a). Also, the inability of 

government to make adequate provisions for incinerators at the strategic locations within 

the township encourages indiscriminate waste disposal (Respondent 3; Appendix U). In 

Nigeria there seems to be a gap between efforts by government and activities by people 

such that it appears difficult to know peoples’ responsibilities towards addressing 

challenges of flooding (Nkwunonwo et al., 2015). Government claims people are 

sabotaging her efforts (Nkwunonwo et al., 2015), whilst this claim is hard to be 

substantiated, attitude of a considerable population of Nigeria towards the 

environmental management, regulations and rules in the country shows irresponsibility 

towards threats of flooding. Whilst very few (13%) of participants strongly disagreed 

(Figure 7.2b and Appendix U).  

 

Majority (87%) of participants agreed large proportion of uncollected municipal wastes 

ends up blocking the drainage channels, obstructing free flow of water, and forcing excess 

water to spill on roads and surroundings, causing panic and severe havoc on lives and 

properties (Figure 7.2c and Question 21; Appendix U). This is evident in many areas of 

Ijebu-Ode: mountains of refuse are allowed even on major roads, poor practice of waste 

management by people end up blocking the narrow poor drainage systems due to 

continued non-functioning of waste management Department (Question 21: Respondent 

4 & 6; Appendix U). A number of responses to Q21 – Appendix U in the educator’s 

questionnaire detailed elements of concern including: “Each time it rain, there is panic 

everywhere because of fear of damage usually caused by flood in pulling down many 
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dilapidated buildings” (Respondent 12; Appendix U). “Being witnesses, flooding in Ijebu-

Ode has killed people and destroy properties” (Respondent 1, 19 & 21; Appendix U). 

Major cause of flooding in Nigeria is the blocked drains and poor water channels due to 

the indiscriminate solid waste disposal”. The more people dump their solid waste in 

drains, the more the effects of the flooding” (Respondent 18; Appendix U). This is 

responsible for perennial flood disaster in Nigeria” (Respondent 9; Appendix U). Very few 

(4.6%) of the participants indicated they don’t know whilst also very few (9.1%) of the 

participants strongly disagree and mentioned no reason(s) (Figure 7.2c). 

 

Majority (78%) of participants agreed that the unsustainable living habits of the people is 

a confirmation of insufficient flood and environmental knowledge, low risk perception 

and risk communication (Figure 7.2d and Question 10; Appendix S) because of the 

deliberate blockage of drains by people, poor habit/indiscriminate disposal of wastes into 

the environment and drainages when it is about to rain and during rains, and disobedience 

to lay down rules. Poor knowledge about flood and good environmental behaviour and 

inadequate information and orientation about environmental issues and problems makes 

people to overlook risk (s) of flood, live unsustainably, and disobedience to lay down rules, 

hence, continues to promote dangers (Question 10: Respondent 2, 21, 3 & 4; Appendix 

S). A number of responses to Q10 detailed elements of concern including: “the fact that 

people actually block drains carry out other activities that promote flooding are enough 

reasons and confirmation of insufficient knowledge on flood and environmental risk 

perception” (Respondent 12; Appendix S). “People are ignorant of their actions or the 

effect of their actions on the environment during raining season, when they throw their 

garbage into drainages when it rains” (Respondent 15; Appendix S). “Their level of literacy 

is low; hence most people are unable to read sign post erected to guide them on issues 

of flooding” (Respondent 10; Appendix S). Economic status of the people plays a 

significant role in the unsustainable living habits; irrespective of the risk factor, as long as 

it meets economic needs, living habits rank above environmental knowledge” 

(Respondent 18; Appendix S). “Knowledge determines perception of the people about 

environmental behaviour” (Respondent 11, 6, 3 & 2; Appendix S). However, few (17%) of 

participants indicated that they don’t know whilst very few (4.3%) disagreed (Figure 7.2d 

and Appendix S).  

 

The majority (89.5%) of participants agreed that unsustainable living habits of people are 

major factors exacerbating the incidences of floods and vulnerabilities in Nigerian cities 
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and towns (Question 14: Figure 7.2e and Appendix T, because of ignorance of the 

importance of good domestic solid wastes disposal culture, continuous deforestation, 

peoples incalcitrant attitude and bad economy and lack of job/unemployment. Very few 

(10.5%) of participants disagreed (Figure 7.2e and Appendix T). Responses to Q14 include: 

“The attitude of populace towards flood reduction is appalling, hence causes more 

incidences of flood and vulnerabilities” (Respondent 17; Appendix T). “Because you 

cannot give what you do not have, you only give what you have” (Respondent 6 & 11; 

Appendix T). “Lack of education on flooding result in people are being unfriendly to their 

environment most especially during rain seasons” (Respondent 15; Appendix T) 

 
The majority (83%) of participants agreed that poor perception and awareness on proper 

waste management approach coupled with the institutional weaknesses remains the key 

drivers of unsustainable habit and poor practice in waste generation and disposal in 

Nigeria (Figure 7.2f and Question 19; Appendix U), because of the government’s 

nonchalant attitude, and many do not know and are not aware of how to properly dispose 

and manage their wastes and this is responsible for the dirty environment (Question 19: 

Respondent 10 & 4; Appendix U). Majorly the states of Nigeria lack institutional 

framework for waste management; also, the populace themselves have a poor perception 

on waste management; these two factors have been a bane to Nigeria (Question 19: 

Respondent 19; Appendix U). Very few (8.7%) of participants indicated that they don’t 

know whilst 8.7% of participants disagreed (Figure 7.2f; Table 7.4-Appendix U).  

 

7.4.3.1 The involvement of institutions and the government in waste 

management 

A number of related responses to Q18, 19 & 20 in the educator’s questionnaire detailed 

elements of concern including: “The illiteracy level in Nigeria is still high especially as 

regards proper waste management which is the major problem in Nigeria” (Question 19; 

Respondent 1; Appendix U). “Because government does not create enough sensitization 

and awareness; also, there is no formidable laws that prohibit people from indiscriminate 

waste disposal in Nigeria” (Question 19; Respondent 3; Appendix U). “Incinerators were 

not provided for people to dispose their wastes” (Question 20; Respondent 3; Appendix 

U). “The collection point of solid waste by Local Government in Ijebu-Ode is by road side 

and road dividers on major roads and heavy downpour sometimes washes these wastes 

into the drainages (Question 18; Respondent 5; Appendix U). “Heavy downpour 
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sometimes washes these wastes into drainages thus creating pollution; this is a weakness 

on government part; while some individuals wait for rain before dumping their wastes 

into the drainages; a result of insufficient public knowledge” (Question 19; Respondent 5; 

Appendix U). 

 
Most (95%) participants agreed that good governance and effective institutional capacity 

and coordination at the local government level (i.e., LEMA & NIMET) could foster 

proactive response towards domestic waste and flood risk management (Figure 7.2g and 

Question 23; Appendix U), this is because if the problem of waste disposal is be minimized, 

the role of environmental agencies like NIMET, FEPA, LEMA cannot be overemphasized; 

so, these agencies must be empower to perform their constitutional roles (Question 23: 

Respondent 3; Appendix U). Local government is the closest to the people; an 

improvement on institutional capacity at the local government level would definitely 

positively on domestic waste and flood risk management (Question 23: Respondent 18; 

Appendix U). The role of environmental agencies such as the Local Emergency 

Management Agency (i.e., LEMA) cannot be overemphasized considering its role in the 

coordination of policies relating to assisting the flood victims at the local government level 

whilst NIMET furnishes the country with weather report, and other meteorological 

information, issues alert and early warning and forecast on impending flood disasters 

within the country, contributes towards creating awareness of flooding among local 

communities, hence need to empower relevant Agency constitutional roles at local level. 

Respondent 2 & 9; Appendix U stated there should be a good government policy, plan and 

action to curb various environmental problems. They further noted that effective 

institutional capacity and proper law enforcement will ensure the compliance and 

proactive response to proper domestic waste disposal and management. Very few (4.6%) 

of the participants indicated they don’t know (Figure 7.2g and Appendix U).  

 

A number of responses to Q23 raise concerns, including: “I agree they are saddled with 

such responsibility, but it is quite unfortunate that due to some factors they might not be 

up to the task” (Respondent 17; Appendix U). “This is leadership problem” (Respondent 

6; Appendix U). “Despite the fact that there are very few wastes collection trucks, driving 

force remain the duty of local government” (Respondent 5; Appendix U). “If the people 

assigned to do this job are doing it religiously people will be educated on how to manage 

their wastes” (Respondent 21; Appendix U). 
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Figure 7.2: Response to: a) Q18: solid wastes are indiscriminately disposed and collected; 

b) Q20: people are in habit of disposing their wastes into drainages and surface runoff 

when it is about to rain or raining; c) Q21: large chunk of uncollected municipal solid 

wastes end up in blocking drainage channels; d) Q10: unsustainable living habits of people 

is a confirmation of their insufficient flood knowledge, risk perception and 

communication; e) Q14: unsustainable living habits of people are major factors 

exacerbating floods and vulnerabilities in Nigeria cities and towns; f) Q19: poor public 

perception, awareness and institutional weaknesses are key drivers of unsustainable 

habit and practices of waste management in Nigeria; g) Q23: good governance and 

effective institutional capacity and coordination at local government level could help 

foster proactive responses towards waste management. 

 

7.4.4 School's role in risk education and communication 

Some (36%) of the participants think that pupils/students are aware of the environmental 

issues and problems but are not or less effectively knowledgeable about cause (s) 

(Question 27; Appendix V). Monthly environmental sanitation exercise is observed every 

last Saturday of each month when general movement of people is restricted between 

7.00am – 10.00am (Question 27: Respondent 5; Appendix V. For example, Respondent 1 

(Appendix V) states, “They are aware but not effectively knowledgeable as to the cause”.” 

whilst Respondent 23 notes “Some of them are aware because the government through 

the National Orientation Agency (NOA) is not reaching the people at large”.  

 

The poor perception of flooding in the country should be concerns of NOA (Nkwunonwo 

et al., 2015). Poor perception of flooding among the local communities is a major issue 

which underscores current activities of NOA within Nigerian institutional framework 

(Ologunorisa and Adeyemo, 2005; Ajibade et al., 2013). Recently, a memorandum of 

understanding was signed with NOA to intensify efforts towards risk management in 

Nigeria (NEMA, 2013), in which among others is to ensuring importance of local 

communities being aware of flooding and actively participating in discussions and 

decisions which might increase their resilience and adaptability to the hazard.  

 

Whilst the majority (64%) of participants think pupils/students are not aware of 

environmental issues and problems, they noted that currently “Because there is no 

adequate orientation and education as regards environment (Respondent 3; Q27: 
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Appendix V). Not emphasized in curriculum” (Respondent 2 & 22; Q27: Appendix V). 

“Government does not inculcate it into syllabus” (scheme of work) (Respondent 20; Q27: 

Appendix V; Respondent 14 & 16; Q34: Appendix W). “The education sector is in shamble 

(Respondent 8). It should be included in the school curriculum” (Respondent 10; Appendix 

V). There is poor/lack/inadequate environmental education, awareness and orientation 

as regards our environment, teachers/educators are yet to see it as a necessity to create 

awareness on the subject matter (Respondent 17; Q27: Appendix V). They noted 

environmental education is not emphasized as compulsory/core subject in the existing 

curriculum and school timetable and that poor governance and weak institutional 

capacity has continued to impact negatively on the teacher’s responsibility to educate 

citizens about the hazards. Most (95%) of the participants think there is no proper 

structure and enabling environment for pupils/students to get desired awareness and 

perception, new patterns in value, habits and adaptive capacity (Question 28; Appendix 

V). A number of responses to Q28 include: “Flood risk are not been emphasized as a real 

issue or serious risk in schools” (Respondent 1; Appendix V). “Gap in our Educational 

Sector” (Respondent 8; Appendix V). “Curriculum that we run is not designed for our 

development” (Respondent 6; Appendix V). “There is poor curriculum coverage on 

environmental issues” (Respondent 18; Appendix V). “Lack of interest in imparting the 

pupils/students” (Respondent 12; Appendix V). and “Weak government policy” 

(Respondent 9; Appendix V). 

 

All (100%) participants absolutely agree that educating young people on climate change 

and flood risk will decrease vulnerability (Figure 7.3a and Question 9; Appendix S). In same 

vein most (95%) of participants agreed that increasing the peoples’ environmental 

protection literacy could help in achieving the desirable behavioural changes and 

sustainable flood risk management in Nigeria communities predicated on fact that 

information is power whilst literacy is about being informed about issues (Figure 7.3b and 

Question 16; Appendix T). Whilst very few (4.5%) of the participants disagreed (Figure 

7.3b and Appendix T). One of the respondents who completely agree stated this will 

increase people environmental literacy because persistence will force people to adapt 

(Question 16; Respondent 10; Appendix T). Overall, help to reduce/minimize risk because 

people will know how and when to avoid flood risk (i.e., increase preventive and safety 

behaviours) (Appendix T). Free text comments note: “Environmental protection literacy 

will expose the Nigerian populace and communities to dangers and remedies to manage 

the hazards likely to be caused by flooding and other environmental risks” (Respondent 
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14; Appendix T). “More knowledge of the environmental protection will help create 

awareness and need for safety” (Respondent 5; Appendix T) “Orientation and 

sensitization campaign is solution to the flood problems because most environmental 

issues are caused as a result of ignorance” (Respondent 3, 4 & 23; Appendix T). “Once 

people have sufficient information on the danger of flooding and possible solution to 

such, they will adequately do the needful because everyone wants and desires the safety 

of his live and properly” (Respondent 12; Appendix T). All (100%) participants entirely 

agree that sufficient knowledge of climate change adaptation and flood risk management 

will help raise awareness and impart preventive habits in people (Figure 7.3c and Question 

11; Appendix S).  

 

 

 

 

Figure 7.3: Response to: a) Q9: educating the young people on climate change and flood 

risk will decrease vulnerability b) Q16: increasing the peoples’ environmental protection 

literacy could help achieve desirable behavioural changes & sustainable flood risk 

management c) Q11: sufficient knowledge on climate change adaptation and flood risk 

management will help raise peoples’ awareness and preventive habits.  
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7.4.5 Curriculum gaps and their ramifications  

Few (14%) participants indicated environmental education is taught as a compulsory 

subject in Nigeria (Question 25; Appendix V). For example, “Environmental education is 

been taught but not so effective, it is been taught as a required course in many schools,” 

(Respondent 1 & 9; Appendix V). “May be under Geography, it remains a course or subject 

taught at just primary and junior secondary level, with just a tip of knowledge about the 

issues, whereas, it’s a subject that is important to all at large” (Respondent 6 & 19; 

Appendix V). Whilst majority (86%) of the participants indicated environmental education 

is not a separate subject neither a compulsory course/subject at any level of education in 

Nigeria (Appendix V). “Because our education policy makers do not see environmental 

problem as a serious problem that cause serious setback in Nigeria” (Respondent 3; 

Appendix V), and “Environmental education is not taught, particularly in secondary 

schools because there is no full-fledged curriculum” (Respondent 14; Appendix V). They 

noted some aspects of environmental education are part of existing curriculum but always 

taught on periphery and theoretically (Question 29; Respondent 1, 2, 4, 5 and 10; 

Appendix V). Whilst issues concerning flood risk, flood risk management, hazards of 

wastes including level of hazard caused by flood are not much discussed/elaborated 

(Question 28; Respondent 1, 5 & 16; Appendix V). 

 

More than half (52%) of participants think current Nigeria curriculum in areas of some 

related subjects such as Geography, Social Studies and Civics have some of topics on 

climate change and flood risk management embedded (Question 29; Appendix V).  “The 

curriculum is not detailed enough to cover the new demand of environmental literacy” 

(Respondent 23; Appendix V). 

 

Whilst 48% of participants think that the existing and current Nigeria teaching curriculum 

of aforementioned related subjects does not comprise of subject matters on climate 

change and flood risk management, and hence indicate and supported that 

environmental education be included in teacher education and be taught as a subject or 

course in order to satisfy ‘new demands ‘of the environmental literacy majorly on climate 

change adaptation and flood risk management (Question 29; Appendix V).  

 

Findings of this research is corroborated by Terungwa & Torkwase (2013) which identified 

that study of science and technology in Nigeria is yet to embrace environmental 
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education. Nkwunonwo et al., (2015) noted whilst flooding and climate change are 

passive subjects in the education curriculum of studies in Nigerian schools, current key 

issues in flood research such as flood modelling, uncertainty analyses, early warning 

systems and flood forecasting, vulnerability assessment and climate change models are 

lacking in the country. 

 

7.4.5.1 Benefits and inclusion of environmental education in school 

curricula 

Most (96%) of the participants agreed that including environmental education in teacher 

education curriculum will increase flood risk awareness at household level on 

environmental implications of their poor domestic waste disposal and management 

because education is key, curriculum will expand the essential practice and proper 

knowledge for waste disposal (Figure 7.4a and Question 22; Appendix U). The inclusion of 

environmental education in teacher education curriculum will reinforce the teacher and 

student alertness on management of wastes (Question 22; Respondent 12; Appendix U). 

Every society needs an adequate knowledge on environmental education; hence, the 

teachers play important role in educating society (Question 22; Respondent 19; Appendix 

U). Would-be-teachers undergoing training need to be well informed, so they can impart 

correct knowledge in the learners. Whilst 4.3% of total participants disagreed. A number 

of responses note: “The message on environmental protection will penetrate individual 

homes through their wards and enforcement will become easier” (Respondent 5; 

Appendix U).  “Environmental education should not be limited to school; it should have a 

wider coverage; the percentage of enrolment in school is low, hence, the low level of 

awareness on environmental implication of poor waste disposal system” (Respondent 18; 

Appendix U).  

 

Total (100%) participants agreed that including climate change and flood risk education in 

teacher education programmes could help raise the peoples’ flood knowledge and better 

their habits towards environment (Figure 7.4b; Question 12; Appendix S). A number of 

responses to Q12 – Appendix S in the educator’s questionnaire detailed elements of 

concern including: “A. teacher education serves as a means enlightenment; hence, 

including climate change in its programs will help maximize or eradicate flood. 

(Respondent 17; Appendix S). “Education was recognized for its ability to empower, 

inform and motivate those engaged, the wider community and government to take action 
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on climate change” (Respondent 22; Appendix S). “The teachers are one of the primary 

sources of information in the society; including climate change and flood risk education 

in their programme will increase awareness of people of all environmental hazards, 

thereby preventing their consequences” (Respondent 22; Appendix S). “Providing 

information on climate change will enhance grassroot knowledge of climate change and 

possible ways of adaptation which in turn will enhance better understanding of people in 

the community” (Respondent 22; Appendix S). 

 
Most (95%) participants agreed that designing robust climate and flood risk education 

(curriculum) will help raise awareness of climate change and the impacts of humans on 

the environment whilst only (4.6%) of participants strongly disagreed without giving 

reason (s) (Figure 7.4c and Question 17; Appendix T).  

 

 

 

 

 

Figure 7.4: Response to: a) Q22: including environmental education in teacher education 

curriculum b) Q12:  including climate change and flood risk education in teacher education 

programme c) Q17: designing robust climate and flood risk education curriculum. 
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Part of topics suggested to be included in curriculum by participants are (Question 34; 

Appendix W): 

• The maintenance of an ideal society; 

• Importance of environment in human life; 

• Meaning of environment and environmental problems; 

• Effect/consequences of damaged environment on human life. 

 

A number of responses to Q34 – Appendix W in the educator’s questionnaire detailed 

elements of concern including:  

 

• “Approval from the Ministry of Education Science and Technology; seminar on 

the importance of environmental protection and hazard connected to flood and 

climate change” (Respondent 5; Appendix W) 

• “Teachers will need curriculum/curricular adequately planned by environmental 

curriculum specialists encompassing basic ingredients” (Respondent 14; 

Appendix W) 

• “Teaching material; removal of beau acracy; given incentives to teachers and 

allocation of better financing of education” (Respondent 5; Appendix W) 

• “To ensure effective learning and deep understanding of the subject matter; 

climate change should be integrated across school curricular, its severe impact 

and coping measures has to be adapted to address related target groups” 

(Respondent 16; Appendix W) 

• “Teachers will need in-service training to enhance their knowledge in 

environmental and disaster management” (Respondent 21; Appendix W) 

 
Other important comments advanced by some of the participants in (Question 35; 

Appendix W) include: 

 

“We should make our environment conducive because a healthy environment is a healthy 

living; so, our education policy makers should see environmental education as a subject 

to be included in our curriculum” (Respondent 3; Appendix W) 
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“The teacher, students and general populace need to develop environmentally friendly 

attitude for the sustainability of the environment and survival of human race” 

(Respondent 9; Appendix W) 

 

“The government should implore the National Orientation Agency (NOA) in carrying out 

their duties” (Respondent 23; Appendix W) 

 

7.4.6. Government, school administration, and teacher commitment 

to environmental education 

Some (41%) of the participants indicated government through the Ministry of Education 

give ‘much’ concerns to ‘issues’ of environmental education whilst majority (51%) of 

participants indicated government does not give ‘much’ concerns to ‘issues’ of 

environmental education (Question 24; Appendix V).  

 

“The policy somersault can manifest in form of the lack of consistency 

in, commitment & conformity to establish perspective, policies, 

programmes, projects owing to many reasons: misconception, 

mischief, manipulation, misfit, misinterpretation, misunderstanding, 

misplacement of priorities & misapplication. In Nigeria, policy 

somersault has been closely associated with the lack of commitment 

to consistent policy over time (this is clearly stated in Nigeria’s 

Transformation Agenda)” (Joel, 2018) 

 

Whilst 14% of total participants indicated that school management occasionally conduct 

seminars and workshops on the environmental issues, a majority (86%) noted that there 

is no programme set aside for seminars and workshops on environmental issues 

(Question 32; Appendix V). 

 
Few (14%) of participants indicated that student teachers offer environmental education 

as a compulsory subject/course but noted they do not have adequate environmental 

education knowledge due to focus on the theory aspect alone (Question 30; Appendix V). 

According to Ibukun and Aboluwodi (2010), the colonial education which was inherited 

by Nigeria was criticized for being too theoretical to be able to make meaningful impact 

on life of Nigerians. Majority (86%) of participants indicated that student teachers does 
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not offer environmental education as a compulsory subject/course (Question 30; 

Appendix V). A number of responses to Q30 highlight this point: “Environmental 

education is not seen as a compulsory subject course because it is not related to all 

disciplines” (Respondent 1; Appendix V) and “Because the curriculum/syllabus does not 

make provision for environmental education in Nigeria” (Respondent 3, 11, 12, & 18; 

Appendix V).  

 
The questions which say ‘do you think current practising classroom teachers are qualified 

to impart climate change and flood risk education in Nigeria?’ received a mixed reactions 

from the participants. 50% of the participants think that current practising classroom 

teachers are qualified to impart climate change and flood risk education in Nigeria to 

extent of the degree of training, orientation and sensitization they have or given them 

(Question 31; Appendix V). 

 

In the same vein, 50% of participants think the current classroom teachers are not 

qualified and are not knowledgeable in environmental issues (Question 31; Appendix V), 

with a “Need for in-service training of teachers” (Respondent 3; Appendix V). All 

participants indicated that teachers would be happy to teach the students about 

environment and climate change to achieve improvement in environmental and disaster 

management (Q33: Appendix W). 

 

7.5 Significant findings from questionnaires  

Result of this study indicated that climate change is real and posing serious threat, 

harming people and their environment, flooding and erosion is prevailing environmental 

problem due to heavy rain and exacerbated by inadequate drainage systems, inhabitants 

poor habit of disposing of their wastes and rubbish directly and deliberately into the 

inadequate drainages before and during rain, which are taken away by surface runoff 

leading to blockage of drainages; and indiscriminate dumping of wastes in unauthorised 

places within town. Result indicated flood occurs yearly and this continues to cause socio-

economic and environmental effects, insufficient knowledge about the hazard posed by 

floods continues to increase vulnerability (harm) of communities. Solid waste is 

indiscriminately disposed and poorly collected in Nigerian cities and towns due to 

inadequate creation of sensitization and awareness by the government, lack of adequate 

knowledge about the effects of dumping domestic wastes in drains when it is raining, poor 
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hygiene nature of the people, and lack of official dumpsites (this is evident in major cities 

and towns and very common in Ijebu-Ode). Large chunk of uncollected municipal wastes 

ends up blocking drainage channels, obstructing the free flow of water, and forcing excess 

water to spill on roads and surroundings, causing panic and severe havoc on lives and 

properties most especially during rainfall in Ijebu-Ode. 

 

Result indicated that unsustainable living habits of the people is a confirmation of 

insufficient flood and environmental knowledge, low risk perception and low risk 

communication. Poor knowledge about the flood and poor environmental behaviours, 

inadequate information and orientation about environmental issues and problems, low 

environmental education literacy level makes the people to overlook risk (s) of flood, live 

unsustainably, hence, continues to aggravate flood risk in Ijebu-Ode. Unsustainable living 

habits of the people are major factors exacerbating the incidences of floods and 

vulnerabilities in Nigerian cities and towns. Poor perception and awareness on proper 

waste management approach including institutional weaknesses remains key drivers of 

unsustainable habit and poor practice in waste generation and disposal in Nigeria. 

 

Result indicated that to a large extent pupils/students are not aware of environmental 

issues and problems, currently there is poor environmental education, awareness and 

orientation as regards the environment, educators are yet to see it as a necessity to create 

awareness on the subject matter and few pupils/students that are aware of the 

environmental issues and problems are not/less effectively knowledgeable about cause 

(s) of flooding. Environmental education is not emphasized as compulsory or core subject 

in existing curriculum and school timetable and there is no proper structure and enabling 

environment for pupils/students to get desired awareness and perception, new patterns 

in value, habits and adaptive capacity. Educating young people on climate change and 

flood risk, sufficient knowledge of climate change adaptation and flood risk management 

and increasing the peoples’ environmental protection literacy will help to decrease 

vulnerability, raise awareness and impart preventive habits in people and could help in 

achieving desirable behavioural changes and sustainable flood risk management in 

Nigeria communities. 

 

Result indicated that environmental education is not a separate subject neither a 

compulsory course/subject at any level of education in Nigeria. Aspects of environmental 

education are part of existing curriculum but always taught on the periphery and 
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theoretically in very few subjects (i.e., Geography, Social Studies and Civics), the issues 

bothering on climate change mitigation, adaptation, flood risk, flood risk management 

hazards of wastes and including its devastating consequences are not discussed 

elaborately. Few subjects only make reference to environmental problems but nothing 

more is been taught, hence, the need for detailed emphasis on climate change and risk 

management in the Nigerian schools. The teaching of environmental education as a 

compulsory subject at all levels of education i.e., from primary to university levels will be 

helpful in extensively teaching the environmental problems and increases necessary 

awareness to protect environment, with a view that everyone should be concerned about 

environmental health, protection, and preservation. It will enlighten the people and 

society at large, especially students about danger of flooding, safety and benefit of good 

environmental sanitation. 

 

Result indicated that including environmental education in teacher education curriculum 

will increase flood risk awareness at household level on environmental implications of 

their poor domestic waste disposal and management because education is key, 

curriculum will expand the essential practices and increase climate and water knowledge. 

Enlightenment through environmental education will surely help to reinforce teachers 

and student alertness and give people insight on how to manage and dispose their wastes. 

Every society needs an adequate knowledge on environmental education; hence, 

teachers play important role in educating society. Would-be-teachers undergoing training 

need to be well informed, so they can impart correct knowledge in the learners. 

Inculcating environmental education and knowledge in would-be-teachers undergoing 

training will help to build their capacity to transfer climate change knowledge to their 

students. Including climate change and flood risk education in teacher education 

programmes could help raise peoples’ flood knowledge and better their habits towards 

environment, this will help as a primary source of information dissemination  on effects 

of floods, serve as a means of enlightenment and sensitization, empower people and 

broaden knowledge, understanding and awareness of climate change and  flood danger, 

encourage positive attitude, give more insight on preparation and knowledge of 

implication of actions on environment, foster the individual preventive behaviours, make 

individuals more environmental friendly especially during the rainy seasons especially by 

not throwing garbage into drainage systems. Overall, it will help to minimize flooding, 

reduce expenditure and save lives. 
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Designing a robust climate and flood risk education curriculum will help raise knowledge 

and robust awareness of climate change and the impacts of humans on the environment. 

Investing in the intensive flood risk education program to a large extent will help in 

fostering inhabitants’ adaptive capacity and resilience that protect their livelihoods and 

assets from the perennial floods. Similarly, building resilient infrastructure will help to 

reduce exposure to climate risk (s). 

 

 

7.6 Significant findings from interviews 

An explanation on how the interviews were conducted and the topics they covered is 

provided in Section 3.9. Table 7.2 provides a brief overview of the four individuals 

interviewed and explores why their views were sought.  
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Table 7.2: Showing positions, institutions and roles of interviewees 

No Name Position Institution/Ministry Ministry Role (s) 

1 Respondent 
1 

Head of a 
University of 
Education  

University of 
Education in Nigeria: 

related to environmental 
education being “teacher 
education institution” 
dedicated to the training of 
competent professional 
teachers who have immense 
knowledge of their chosen 
subjects/disciplines of study 
and the requisite pedagogical 
skills of the subject delivery 

2 Respondent 
2 

Senior officer 
at the Ministry 
of Education 
in Ogun State 
Nigeria 

Ministry of Education, 
Science and 
Technology Ogun 
State Nigeria. 

The Ministry conducts quality 
and evaluation exercise in all 
educational institutions (i.e., 
both public and private) from 
the primary level to university 
level, monitoring and 
supervising of teachers and 
learners for effective teaching 
in schools, planning of school’s 
curriculum in the State and 
educational policy 
implementer. 

3 Respondent 
3 

Senior officer 
at the Ministry 
of 
Environment 
in Ogun State 
Nigeria 

Ministry of 
Environment in Ogun 
State, Nigeria 

The Ministry aim at creating 
better living and conducive 
environment for the entire 
people of Ogun State. More 
specifically, Department of 
Planning, Research and 
Statistic of the Ministry is 
directly in charge of the 
environmental education, 
creation of environmental 
awareness and processing 
research findings. Other 
Departments within the 
Ministry is Department of 
Environmental Conservation 
& Resources, Department of 
Administration and Supplies, 
Department of Finance and 
Accounts and Department of 
Flood & Erosion Control. 

4 Respondent 
4 

Senior officer 
at the Ministry 
of LG in Ogun 
State Nigeria 

Ministry of Local 
Government and 
Chieftaincy Affairs in 
Ogun State, Nigeria 

Supervise and ensure good 
governance and spread of 
dividends of democracy to all 
the people at grassroots level 
(20 Local Government a 
Council Development Areas in 
the State) 
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7.6.1 The need for focused environmental education 

According to every interviewee, domesticating global knowledge on climate change (i.e., 

reducing signs into domestic language) is the cheapest way to achieve better 

environmental management and that it is also implementable if the government takes 

the proper actions in terms of funding, awareness, and involvement of local governments.  

 

A number of responses from the interviewees detailed elements of concern including: 

 

“It is a welcome approach if flood risk education could be included in 

the curriculum of general studies at the College of Education, 

Polytechnic and University levels of education and be made 

compulsory and perquisite for graduation. Students will have 

adequate residual knowledge transferable for achieving sustainable 

environmental protection” (Respondent 1).  

 

“A lot can be achieved on environmental sustainability through 

education, schooling and advocacy. When people are enlightened, 

know what to do and what not to do, everybody will dwell and live in 

a safe environment. Most of problem encountered is caused by 

people’s unsustainable attitude towards environment. The people 

need to know how to take good care of environment and ensure that 

environmental pollution and degradation, blockage of drainages and 

building in water pathways are prevented etc”. (Respondent 2) 

 

“I have never seen any book on climate change written on local 

language, we can communicate effectively more using mother tongue, 

people can relate with locals very well, we need to have a new 

autography on all the issues of climate change and international 

treaties.” (Respondent 3) 

 

“Local government is closest to/and in educating people, local 

knowledge is needed to understand the language. Environmental 
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knowledge should be localised based on each of local government” 

(Respondent 4) 

 

According to the interviews, effective environmental management and preservation are 

severely hampered by poor communication and insufficient information. People have a 

habit of dumping rubbish into gutters, clogging them up, making it difficult for water to 

flow freely, and aggravating the poor condition of the drainage systems already in place. 

Current flood risk management strategies at the local government level are ineffective 

due to indiscriminate garbage dumping, people not following building codes, a significant 

knowledge and skill gap at the local level, and inadequate flood warning signals. Adelekan 

(2010, p. 433, 440, & 441), who linked flood episodes to anthropogenic drivers like a lack 

of preparedness and poor adaptive capacities, supports this research finding. 

 

Speaking more on state of drainages in Ogun State in particular and Nigeria in general: 

 

Most of tertiary drainages around neighbourhood are being clogged 

with debris and refuse because people feel they just want to get rid of 

their wastes by all means and in their bad habit dump refuse in 

drainages. We have a lot of siltation’s in the drainage channels and 

they are not really flowing well.” (Respondent 3) 

 

According to senior education officers, indiscriminate domestic garbage disposal and 

collection are caused by a lack of environmental education, awareness, communication, 

and information. This increases the risk of flooding in many places.  

 

“If the people are well educated, they will not put wastes in water ways 

so as to block drainages. Government is now trying to create 

awareness and people are getting aware of the hazard that can be 

caused if they behave otherwise”. (Respondent 1).  

 

“People have carefree attitude of dumping refuse indiscriminately 

either into drainages or places they should not put them so that later 

when it rained it will be washed into drainages and block them. 

“Wrong belief, such as when they throw wastes in drainages, water 

will wash them away, not knowing it will be deposited somewhere else 
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and as more and more are been deposited, it will get to a point that it 

will eventually block the drains”. (Respondent 2). 

 

“This is very important, even despite monthly sanitation exercise, 

people still put whatever they pack out of their homes on the shoulders 

of roads, dividers, junctions and sometimes it will block whole or part 

of the road making the entire community very dirty, and when it rains, 

some of the rubbishes are washed into the drainages.” (Respondent 2). 

 

 

7.6.2 Existing flood risk education at local levels 

Academic practises, programmes, and activities at the local government and community 

level, according to respondent 2, are more focused on advocacy, short courses, townhall 

meetings, leaflets, and television programming. Respondent 2 believes that integrating 

environmental education into the teacher education curriculum and adopting "General 

Studies" where all students are taught how to care for their environment will result in 

desirable and sustainable flood prevention conduct. There is currently no stand-alone 

course in Nigeria's existing/current general Goals and Philosophy of Education that covers 

climate change adaptation and flood catastrophe risk management. Respondent 2 

believes that desirable habitual changes such as good environmental cleanliness, taking 

care of things that can jeopardise environmental safety, and combining people's efforts 

to reduce substances that can cause environmental degradation: pollution or 

environmental disaster will be better for all of us and help reduce flood risk in Nigeria. 

 

Respondent 3 stated that the existing curriculum in Nigerian school does not cover climate 

change adaptation and flood catastrophe risk management.  

 
“At the school level learners are only educated, enlightened and 

sensitized about need to take care of their environment through 

relevant and related subjects like- Social Studies, Civics, Geography, 

History, Health Education etc.”. (Respondent 2) 

 

“Having a whole course/stand-alone course or as part of certain 

general courses on the climate change adaptation and the flood risk 

management injected into the teacher education curriculum/program 
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which should be made compulsory for all teachers-in-training is a 

welcome idea because role of teachers in community is very important 

– teachers can actually through children reach entire community and 

it is also important for the teacher to be knowledgeable about 

environment, environmental disaster and how to prevent and manage 

it.” (Respondent 2)  

 
The findings suggested that once prospective instructors are adequately educated on the 

subject matter, the goal is for it to be passed on to students and the broader community. 

Teachers are always viewed as people who educate the community and, by extension, the 

entire nation, which is why it is critical to incorporate environmental education in the 

teacher education curriculum.  

 

“Best way climate and flood education could be imparted and 

inculcated into pupils/students in schools is by making it a point of duty 

to educate children about their environment and implication of certain 

unsustainable habits that impact negatively on environment and their 

prevention such as environmental pollution, degradation and 

hazards”. (Respondent 2) 

 

“Nigeria is not like what operates in the advance countries, where they 

teach the core subject area and human relations. If you see any 

university doing that in this part of the world, maybe they just started 

very recently. Environmental hazard & disaster can be tackled by 

making environmental education a compulsory general course for all 

the student teachers under training. This part of world is not really into 

that aspect”. (Respondent 1). 

 
A well-functioning system, an appropriate information and communication strategy, the 

development of a good framework for effective communication, and the inclusion of 

crucial information deeply embedded in the subject matter in a language (or languages) 

that the local population can understand, i.e., the mother tongue, are all required, 

according to respondent 2. According to him, upper-level officials only speak to one 

another and are not in touch with the average public.  
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The findings showed that there is a demand for greater public education, and that 

education cannot be provided for free since local governments need funding to carry out 

their agendas. Current flood risk management measures at the local government level are 

inefficient, which has led to an increase in flooding and its effects. This is due to a clear 

knowledge and skill gap at the local government level, which prevents them from knowing 

how to control floods or to issue flood warning signals.  People don't understand the 

environment, so we need to raise awareness so that people understand why certain 

things should be done and why they shouldn't. According to those who participated in the 

interview, the government is making an effort to educate the public about the need of 

maintaining a clean environment by distributing messages through radio, television, and 

commercials. There is a need for further action in this area; we can never have enough of 

that intervention. The media will play a significant role in informing and reminding the 

public of the necessary information. According to the interviewees, if media is handled 

properly, it could be beneficial in spreading important information, communicating, and 

raising public awareness of climate change and flood hazards because the information will 

quickly reach a large audience.  

 

“You don’t just tell the people what you want them to hear, there is 

need to hear from them what they also needed most. It shouldn’t be 

one way but a two-way communication channel to make it a bottom-

up approach to addressing issues of climate change and the flood risk 

management” (Respondent 3). 

 

Respondent 3 argued that town hall meetings, motorised public address systems, and 

empathy could all be used to specifically target specific localities and raise awareness of 

climate change adaptation and flood risk management at the local level. The majority of 

literature should be written in the local tongues, some of it should be translated into visual 

forms, and local performers and artists should be used to connect with the audience 

because people trust and respect them. This will support and enhance effective 

communication. For instance, since people enjoy watching films, stories that relate to the 

subject matter could be developed along with them; viewers will become engrossed in 

the tales and ultimately understand the true message. Create scripts with imbedded 

storylines that reflect the truth, grab audiences' attention, and deliver a message. 

According to Respondent 4, the greatest way to gain awareness is through the "Headship" 
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of each community, known in the local dialect as the "Baale" and the "Oloritun," so that 

they may communicate with/with locals in a language they can better comprehend.  

 

The findings of this chapter are supported by Ikelegbe & Onwuemele (2012) who over 10-

years ago noted, “There is no doubt that low level[s] of environmental awareness in 

Nigeria could affect [an] individual’s behaviour towards his environment. Poor 

environmental habit and behaviour in Nigeria citizenry calls for government attention”.  

 

. 

7.7 Summary 

The results of this chapter showed that schools' (formal education's) influence on 

environmental education to raise students' awareness of issues related to climate change 

adaptation, disaster risk reduction, flood risk management, and environmental citizenship 

is minimal. The results of this study revealed that curriculum gaps, a lack of school 

administration support, a lack of time in the lesson plan for integrating environmental 

education content with other subject areas, and teachers' insufficiencies are the main 

issues preventing the teaching of environmental education in Nigerian schools. The 

national curriculum lacks sufficient environmental management content to address the 

growing demand for teaching on environmental concerns. Special attention must be given 

to increasing climate and water knowledge of community members and cultivating in 

them adaptable attitudes and behaviours in order to reduce the ongoing flood issues by 

incorporating environmental education into teacher education curricula, which will help 

raise awareness of the long-term negative effects of environmental degradation and 

unchecked development in Nigeria. 

 

In order to close the knowledge gap, it is urgently necessary to create a new curriculum, 

hire skilled professionals, and regularly retrain current teachers. 
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This research proposes: 

 

➢ Realising new objectives for environmental education in Nigeria that will equip 

the populace with the abilities, information, drive, and attitude needed to address 

a variety of environmental challenges and problems or act to enhance the 

environment; 

➢ Designing a new, comprehensive environmental education curriculum that will be 

taught as a required, stand-alone course or subject in schools at all levels and be 

made a general study for all teachers-in-training is essential to the effective 

development of environmentally conscious people. This is a long-term and short-

term plan that would allow Nigerians of future generations to have a strong 

foundation in environmental education; 

➢ Organising in-service training for the practising teachers to enhance their 

knowledge of the basic concept of environmental education and ensure adequate 

knowledge transfer; 

➢ Creating awareness through "Headship" of each community and through other 

mediums like the film industries will help to enhance information 

transfer/passage and minimise climate impact. 

➢ The requirement for a suitable information and communication strategy in a 

language (s) that the local population can understand. 

➢ A new environmental education strategy needs adequate funding and robust 

curriculum development by experts to ensure its adequate implementation and 

achievement of purpose.  
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Chapter 8  
Discussion 

The purpose of this chapter is to review the findings from the case 
studies examined in chapter 4, 5, 6 and 7 and to provide an overall 
analysis of the research in this thesis, together with an appraisal of the 
conceptual framework used. 

 

8.1 Introduction 

The purpose of this study is to establish a thorough understanding of the difficulties that 

pluvial flood risk poses to urban tropical African communities and identify potential 

chances for creating workable and practical solutions to lower flood risk. This is 

accomplished by using Ijebu-Ode, in South West Nigeria, as a case study to explore five 

main goals (section 1.5). The results showed that while floods are significant weather-

related disasters that continue to result in significant economic and human losses around 

the world, their impact is found to be more catastrophic in low-income/developing 

nations like Nigeria. When dealing with (in)formal settlements, the precarity of the people 

at risk is taken into account in order to fully comprehend the dangers associated with 

pluvial floods within the context of tropical Africa and the research area. This study looked 

at flood issues from a risk perspective, taking into account hazard, exposure, and 

vulnerability. It also investigated how populations in Ijebu-Ode have historically 

responded to climate variability and change at the household, community, and 

governmental levels. For the purpose of developing effective pluvial flood risk mitigation 

and adaptation techniques in Ijebu-Ode, it is essential to have an understanding of 

physical science as well as public perception of risk from hazards and how people behave 

when faced with them. In this context, this study looks at how individuals in Ijebu-Ode's 

affected communities and surroundings perceive their danger of experiencing a pluvial 

flood, as well as local indicators of climate change and local observations of those 

changes.  
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8.2 Climate change, flood risk, and environmental change 
Variations are clearly documented deviations from the established normal in rainfall on a 

temporal scale (e.g., annual, seasonal, monthly, daily, and decadal) (see Figures 4.9, 4.10, 

4.11, 4.12, 4.13; see Tables 4.1, 4.2, 4.4, 4.5, and 4.6). Daily Extremes Rainfall Events 

(DEPEs) mostly occurred during rainy periods, with some indications of extreme common 

in June, July, and September (Figure 4.11, 4.12, 4.13), with the month of July having the 

highest probability of flooding (Figure 4.11, 4.12, 4.13), which corresponds to months that 

received extreme rainfall anomaly. The excessive wetness (June, July, and September) and 

dryness (December and January) months and seasons are established. July (first rainfall 

peak period) and September (second rainfall peak periods) are established (Figure 4.11). 

However, findings of this study do not support the findings of Ayansina et al. (2009) which 

stated seasonal and annual rainfall variability in some parts of Nigeria continues to be on 

the increase and an element of climate change and variability’. Surprisingly, a yearly 

average rainfall anomaly (Figure 4.10 and Table 4.1) as well as a monthly average rainfall 

anomaly (Figure 4.11 and Table 4.4) are established. There is a high potential of dangers, 

including flood risk and drought.  

 

Changes in rainfall seasonality and replicability of rainfall regimes are established; the 

‘seasonal' is experienced every 5 years, whereas "rather seasonal with a shorter drier 

season" is determined to have occurred consistently during the last 16 years (2006-2018) 

(Table 4.2, 4.3). It is known that the rainy season is becoming longer (i.e., wetter in recent 

decades) than the dry season. The months of July and June have the highest probability 

of flood disaster and erosion, with large flood events occurring in July (Figures 4.11, 4.12 

and Figures 5.5 a & b). Figure 4.13 and Table 4.6 show the decadal variability and anomaly 

of rainfall in Ijebu-Ode. These findings are corroborated by several studies on rainfall 

evolution in many areas of globe, which show that climate change translates into wetter 

conditions (Dore, 2005; Alexander et al., 2006) as well as into a rainfall increase and 

repetition of extreme events (perceptible in the recent decades 1991–2010) (WMO, 2012 

& 2010; Todd et al., 2001; Christensen et al., 2007; Planton et al., 2005). On a longer time-

scale, the findings suggested that Ijebu-Ode has observed changes and irregular patterns 

of wet conditions and intense climate occurrences. This has implications for existing 

extreme flood risk and vulnerability, as well as predicted climate and its repercussions. 

Climate variability must be taken seriously in order to limit its influence in a sustainable 

manner. 

 



 

270 
 

Overall, Ijebu-Ode has had considerable inter-annual rainfall variability across months and 

years, with no discernible or statistically significant patterns in annual rainfall variability. 

A distinct seasonal variability is created, with a dominant rainy season typified by two high 

rainfall peaks (i.e., July and September) and a short dry season (i.e., August) and extended 

dry season falling between and after each peak. Maximum daily rainfall rates are generally 

observed in July; however, there is no trend in extreme rainfall or apparent change in 

frequency of extreme events over study periods, implying that any change in flood 

occurrence is a function of non-climatic factors in Ijebu-Ode. Decadal variability was 

discovered, but no long-term trends or patterns were discovered, with more variability 

during the wet season. The seasonal rainfall pattern is obvious and well-established, 

which is critical for revamping Ijebu-Ode's seasonal flood control. The established 

temporal rainfall and air temperature fluctuation and change in Ijebu-Ode is an indicator 

of the existence of local climate change. Flooding is predicted to continue due to the 

environment's precarity and high susceptibility. The study establishes the actual harm to 

human health and life, the environment, and economic activity caused by the flood 

occurrence. Flood risk is seen as a realistic threat and a real source of flood hazard to the 

affected communities in Ijebu-Ode in this context. Climate change, according to the IPCC 

(2014), will increase current risks while creating new ones for natural and human systems. 

As a result, climate change is anticipated to increase flood danger dramatically and 

gradually over time due to a lack of key infrastructure and services or for individuals living 

in Ijebu-Ode's exposed locations.  

 

The results demonstrate that minimum and maximum temperatures in Ijebu-Ode have 

been generally high with low variability since 1989 (Figures 4.14 and 4.16; Tables 4.7 and 

4.10), including decadal fluctuation (Figures 4.15 and 4.17; Tables 4.9 and 4.12). This 

shows that warming occurred over the 30-year study period, primarily during dry seasons 

with minimal rainfall (Figures 4.15 & 4.17; Figure 4.13). One of most commonly used 

parameters that indicate climate change is surface temperature (Amadi et al., 2014). Audu 

(2012), pointed out that temperature is one of the climate variables mostly affected by 

global warming, climate variability and climate change. As the temperature is increasing, 

evapotranspiration is also increasing (Figure 4.19). Ashaolu and Iroye, (2018), opined that 

evapotranspiration is used in the assessment of water surplus and deficit among many 

other components of water balance. Surplus, recharge, utilisation, and deficiency are the 

four major soil moisture seasons recorded in Ijebu-Ode (see Section 4.7 and Figure 4.19). 

Both surplus season and recharging happened in months with extraordinarily heavy 
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rainfall (Figures 4.11, 4.12), corresponding with months of flood disaster and large flood 

events (Section 5.2.3; Figure 5.5). Both utilisation and deficit seasons are times when 

there is a water deficit in the soil, which has serious repercussions for plant cover and may 

worsen flood risk (Section 4.7 and Figure 4.19).  

 

According to (Perrajkta et al., 2010), seasonal moisture changes are mainly attributable 

to seasonal changes in evapotranspiration, leading to soil moisture depletion in summer 

and rise in winter and spring. The wet soil may itself be result of a number of above-

average but not necessarily extreme precipitation events, or of enhanced snowmelt 

associated with the temperature anomalies in a given season (IPCC, 2012). According to 

Neid et al., (2016), floods are initiated by the overall high moisture content, whereas in 

summer the flood-initiating soil moisture patterns are diverse and less stable in time 

whilst flash flood could be attributable to high intensity of rainfall (Merz & Bloschl, 2003). 

The flood favouring hydro-meteorological patterns vary between seasons and can be 

linked to flood types (Neid et al., 2014). The study of Neid et al., (2013) highlights that 

flood magnitude and extent arise from different flood generation processes and 

concludes that soil moisture pattern as well as weather patterns are not only beneficial 

to inform on possible flood occurrence but also on the involved flood processes and 

resulting flood characteristics. Neid et al., (2016) opined that in summer the flood-

initiating soil moisture patterns are diverse and less stable in time. However, as observed 

by Omotosho (1988) and Adejuwon and Odekunle (2006), the dry season in this situation 

does not imply completely rainless conditions as in period of November to February but 

rather a decline in both the frequency and amount of rainfall.  

 

Climate change is one of most important issues of twenty-first century: increasing 

extremes of temperature, precipitation and evaporation have been identified in recent 

decades (Mc Michael et al., 2013). Precipitation and temperature are two of the most 

important variables in the field of climate sciences and hydrology frequently used to trace 

extent and magnitude of climate change and variability (IPCC, 2007). Variability indicates 

the degree of fluctuation and uncertainty of the climate change process (Pelletier and 

Turcotte, 1999). Several studies have been conducted in different part of the globe in 

relation to climatic variations (Eludoyin, 2009; Ayansina & Ogunbo, 2009; Hasanean, 2001; 

Turkes et al., 2002). The most studies have reported and projected possible increase in 

frequency and intensity of extreme weather events (IPCC 2007; Niang et al. 2014). 
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Variability in rainfall varies from one region to another (IPCC 2007). The intensity and 

frequency of heavy precipitation events have increased in the last 50 years and the spatial 

pattern of the rainfall is likely to change, with rise in the number and intensity of extreme 

rainfall events which adversely impact the natural resources on which majority of the 

population is dependent (Thakural et al., 2018). Some researchers have pointed out the 

increasing trends of extreme rainfall in more than 8326 weather stations worldwide 

(Westra et al., 2013). Setiawan (2014) and Dhari (2017) asserted one of impacts of climate 

change is the unpredictable shifting of seasons and rainfall patterns which caused flooding 

in one place, yet drought in another area. 

 

Overall, the recent decade (2009-2018) saw the greatest mean minimum temperature in 

Ijebu-Ode, indicating that minimum temperatures are rising. The findings demonstrated 

decadal variability, with warming across the 30-year study period and an increase in 

average minimum temperatures of 0.340C. Maximum temperatures are highest between 

January-April and November-December; February is the warmest, while August is the 

coldest, with little change and dispersion. The mean maximum temperature climbed 

within each decade, while the standard deviation decreased, and the monthly maximum 

temperature increased by 0.280 degrees Celsius throughout the 30-year period (1989-

2018). Findings show that when the temperature rises, so does evapotranspiration. This 

implies that as the temperature warms, the possibility for more extreme precipitation in 

Ijebu-Ode increases. Over Ijebu-Ode, four major soil moisture seasons (surplus, recharge, 

utilisation, and deficiency) were recorded. July-October is the surplus season; June is the 

recharge season; November-February and August are the utilisation seasons; and March-

May is the deficit season. Seasonal soil moisture changes, primarily attributable to 

seasonal changes in evapotranspiration, cause soil moisture to rise in the rainy season 

and deplete in the dry season, affecting various runoff generation mechanisms as well as 

runoff generation in Ijebu-Ode city. During the rainy season in Ijebu-Ode, the collection 

of excess water in the insufficient surface water drainage system has a significant 

tendency for inundation. The findings of this study will help to inform potential flood 

occurrences, flood processes, and flood features in Ijebu-Ode. In predicting flood risk, soil 

moisture and weather patterns are crucial sources of information in Ijebu-Ode. 
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8.3 Addressing floods from a risk perspective 

Understanding the risk perception of flood-affected communities in Ijebu-Ode was 

discovered to be crucial in understanding the causes of inhabitant vulnerability, potential 

impacts, and coping methods adopted at the household and community levels to live with 

the flood risk in my research. Floods are defined in my research by their effects on the 

society, economy, and environment, and they are addressed from a risk perspective, 

combining hazard, exposure, and vulnerability. In context of flood risk management, risk 

perception is currently acknowledged as essential aspect of the subjective risk analysis 

(Schanze, 2007). Mileti (1980) defined risk perception as “cognition or belief in 

seriousness of the threat of an environmental extreme as well as subjective probability of 

experiencing a damaging environmental extreme”. Risk perception is important in 

understanding and anticipating the public responses to hazards, and setting priorities, and 

effectively channelling resources and communicating risk information on side of lay 

persons and experts (Ittelson, 1978; Lave and Lave, 1991; Slovic et al., 1982; Samuels and 

Gouldby, 2009). An understanding of the risk perception of the citizens in flood-affected 

areas is important for policy and decision-making, and implementation of flood mitigation 

systems (Botzen et al., 2009; Bruen and Gebre, 2001; De Wit, 2008; Heitz et al., 2009; 

Kellens et al., 2011; Miceli et al., 2008; Tranet al., 2008). In my research, flood risk 

perception is key to sustainable flood risk management, result is usable for advancement 

of a robust mitigation approach to reduce exposure and susceptibility. Overall narratives 

is focused on exposure to climate change, sensitivity to climate change and adaptive 

capacity.  

 

Initiator event coupled with exacerbating conditions (sections 5.2.5, 5.3.1, 5.3.3, 5.3.4, 

5.3.5, 5.3.7 and Appendix P) increases the inhabitants' risk (s) of being exposed and 

vulnerable to perennial pluvial flooding (Appendix P and section 5.3.1, 5.3.3), and 

description of the state of flood risk posed on them and their surroundings (sections 5.3.1, 

5.3.3, 5.3.4, 5.3.7) is clear, indicating the inhabitants have a measure of risk perception. 

IPCC (2014) relates recent impact from the climate change to extreme events such as 

floods and significant vulnerability and exposure of many human systems to current 

climate vulnerability. Endogenous capacities that households and communities are using 

to cope with lingering flood problems including government efforts are clear (section 

5.2.4, 5.2.6, 5.3.4, 5.3.5, Figure 5.6). The source (i.e., the source of the danger), the 

pathway (i.e., the path the hazard takes to reach the receptor), the recipient (i.e., the 
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entity that is injured), and the negative consequences (i.e., effects) are all clearly defined. 

Given all of the flood mechanisms and problems, hazard risk (s) is unavoidable in Ijebu-

Ode. The socioeconomic, physical, and environmental systems are all vulnerable to 

climate change. Exposure refers to assets, activities, livelihoods and people in an area in 

which hazard events may occur (UN-ISDR 2004), whilst vulnerability refers to propensity 

of exposed elements to suffer adverse effects when impacted by hazard events 

(IPCC 2012). The more an element at risk is exposed to a hazard and the more it is 

susceptible to forces and impacts of hazard, more vulnerable it is (Messner and 

Meyer 2006). 

 

Communities in Ijebu-Ode are facing flood threats and negative consequences, which has 

raised flood risk awareness among residents. The expression of their fears and concerns 

(visually presented - Figure 6.4) demonstrates the inhabitants' hazard/exposure; 

however, the lack of an emergency flood response plan, poor flood information, a lack of 

material and social resources to assist in reducing or moderating harms, and a lack of 

government attention clearly indicated the inhabitants' low preparedness, low adaptive 

capacity, and high vulnerability; however no discernible differences can be attributed to 

gender. The lack of information about vulnerability risk factors and how to deal remains 

insufficient and difficult for the residents. It is critical to take a focused strategy to 

channelling preparedness and post-disaster intervention in Ijebu-Ode City. To a 

considerable extent, developing suitable risk communication activities to address this gap 

will increase residents' capacities and encourage their resilience to manage and adapt to 

changing climate and associated dangers more effectively. Negative consequences cannot 

be established until level of vulnerability and exposure of the people are known 

(Alexander, 2000; White et al., 2005).  

 

Causes of vulnerability of people in Ijebu-Ode are clearly established (section 5.2.5, 5.3.1, 

5.3.3, 5.3.4, 5.3.5 and Appendix O; section 4.3.2). Nigerian cities are characterized by poor 

infrastructure which impacts liveability and sustainability (Echendu, 2020). While climate 

change has led to more rains than in the past which has increased the incidence of 

flooding, Nigeria’s flooding is mostly human induced and exacerbated by the human-

nature interactions (Aderogba 2012). (Section 4.3.2): 
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Residents attributed incessant flooding to persistent rainfall; 

ineffective drainages; poor waste collection and disposal and poor 

town and urban planning. (Section 4.3.2). News Agency of Nigeria 

(NAN, 2015). 

 

Local observation of exposure to climate change 

The study's findings revealed that the rainy season (>100mm) falls between April and 

October, with substantial variability in the middle quartile (Table 4.4), with maximum daily 

rainfall rates often reported in July. The average monthly rainfall recorded in July and June 

contributed 16.62% and 16.33% to the annual total, respectively (section 4.4.1.2). The 

months of July and June overlap with the months when the majority of respondents said 

that floods occur most frequently (Figure 5.5a), including the surplus and recharge 

seasons (Figure 4.19). Findings revealed that flood-triggering physical (pre-) event 

conditions are exacerbated by seasonal soil moisture changes, which are primarily due to 

seasonal changes in evapotranspiration, resulting in soil moisture increase in the rainy 

season and depletion in the dry season, affecting various runoff generation mechanisms 

as well as runoff generation in Ijebu-Ode city (Figure 4.19). The duration of flood impacts 

varied; with most respondents reporting being affected for up to 5 days (Figure 5.5c). The 

month with the most damaging flood episodes in Ijebu-Ode, on the other hand, is poorly 

characterised (Figure 5.5b). While not statistically significant, a pattern of increased daily 

maximum precipitation may corroborate perceptions of increased flooding in Ijebu-Ode 

(subsection 4.4.1.3 & Figure 4.12). Climate change which manifests in changing patterns 

of rainfall increases storms frequency and hence leads to flooding (Douglas et al., 2008). 

Adeaga, (2008) opined flood occurs as a result of combination of meteorological and 

hydrological extremes as well as activities of man on drainage basins. Climate and 

meteorological events, poor urban planning, urbanization and anthropogenic activities 

are identified as four key components of urban flooding (Nkwunonwo et al., (2016).  

 

The risk perception conducted on 8 interviewees reveals main source of water to the 

surface: 

 

Flooding is only experienced when the rain starts (see section 5.3.1, 

5.3.2), flood is regularly experienced due to the heavy rainfall (see 

subsection 5.3.1, 5.3.2, 5.3.4), heavy rainfall for about 30 mins – 1hr 
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usually causes heavy floods, regular flooded roads and compounds 

(see section 5.3.1, 5.3.4, 5.3.5). 

 

Flood risk problems have become a yearly occurrence in Ijebu-Ode in recent years, 

particularly during rainy seasons (section 4.3). Flooding is the most common disaster in 

Nigeria (Echendu, 2020). This has been identified as a potential hazard, danger, and risk 

for residents of Ijebu-Ode (sections 5.3.1, 5.3.2, 5.3.3, 5.3.4, 5.3.5, 5.3.7, and 8.3). 

Majority of Nigeria’s states are increasingly suffering from annual flooding during the 

rainy seasons caused by increased precipitation linked to climate change (Aja and 

Olaore 2014). Abiodun et al., (2011) asserted that flooding is clearly partly driven by 

climate-related factors, and projections are that urban flooding will worsen as Nigeria’s 

climate is likely to see growing shifts in temperature, rainfall, storms and sea levels rise 

throughout the twenty-first century. 

 

“Residents of Ijebu-Ode and it’s environ cried out that the whole area 

has been flooded due to persistent rainfall. Each time it rained, 

situation was very critical, as water flooded the roads leaving no space 

on either part of roads”. (Daily Trust Newspaper, 10th August, 2008). 

 

“Many areas in Ijebu-Ode, Ogun State were recently flooded after a 

sudden downpour or the first rain in the year which lasted for more 

than one hour devastating many areas like Talbot, Osinubi, Igbeba, 

Molipa, Ondo-Road etc. flooding and making roads impassable due to 

the level of water on them and damaging properties”. (Tribune 

Newspaper on Monday February, 2012)  

 

Flooding is clearly only experienced when rain begins; flood events are typical during rainy 

seasons (i.e., seasonal in nature), and surface water drainage systems are in disrepair. 

Pluvial (rain-related) flooding is well established in Ijebu-Ode as a distinct sort of flooding 

that ravages the people of Ijebu-Ode and their surroundings. Fluvial, coastal and pluvial 

were acknowledged as a major cause of concern for rural areas and cities within the 

country (Bashir et al., 2012; Douglas et al., 2008). However, in recent year’s pluvial 

flooding events (rainfall-related), have arguably been the more widespread (Oladujoye et 

al., 2012). Houston et al., (2011) describe ‘pluvial’ (rain-related) flood as less well known 
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by the general public, and less well understood, which occur following short intense 

downpours that cannot be quickly enough evacuated by drainage system or infiltrated to 

ground. Pluvial floods often occur with little warning in areas not obviously prone to 

flooding – hence the term ‘invisible hazard (Houston et al., 2011)’. Pluvial floods have 

recently been identified as the type most likely to increase in severity as a result of the 

climate change (Houston et al., 2011), and also most difficult to manage because they are 

difficult to predict and it is challenging to provide adequate warning times.  

 
‘Informality’ and poor physical planning  
 

According to the findings, settlement consists primarily of privately owned homes and 

residential land use (section 5.2.2; Figures 5.2a). Based on a walking survey of the region 

and responses to the questions, the majority of dwellings appear to be 'self-build,' which 

is generally practised by poorer households and middle-income citizens. The findings 

indicate that the government has little control over physical development in Ijebu-Ode 

towns, and as a result, people develop their land to the disadvantage of broader 

community. Slums are created in the lack of effective planning and governance, and urban 

informal settlements are made more vulnerable to all types of natural hazards. This refers 

to a residential area where the majority of residents merely live and where there are little 

job prospects. The planning implications of this is that, per capital income of people will 

be low, investors will not be attracted and the government presence will be minimal 

(Michael et el., 2013).   

 

According to (UN-HABITAT, 2009a), informal urban development does not comply with 

one or another requirement. Abunyewa et al., (2017) define informal settlements as 

places built outside land-use scheme and without planning permission and are composed 

mainly of makeshift houses that deviate from the standard building regulations. Informal 

settlements are residential areas (UN-Habitat, 2015b; Brown, 2015) where: 

 

• inhabitants often have no security of tenure for land or dwellings they inhabit – 

for example, they may squat or rent informally; 

• neighbourhoods usually lack basic services and city infrastructures; 

• housing may noy comply with planning and building regulations and is often 

situated in geographically and environmentally sensitive areas.  
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Doberstein & Heather (2013) suggests that increased vulnerability among residents in 

informal communities is a major facilitator to rising devastating impacts  

 

Poor surface water drainage systems 
 

Poor surface water drainage systems were highlighted as the major concern in Ijebu-Ode 

by the Governor of the state (Ogun State) Dapo Abiodun during one of his inspection tours 

to various portions of Ijebu-Ode town destroyed by flood in 2019 (section 4.3.2; Figure 

5.5c). In Ijebu-Ode, it is obvious that an inadequate surface water drainage system is a 

primary exacerbating cause of pluvial floods (seasonal rainfall pattern, high inter-annual 

rainfall variability over months and years, and insufficient drainages). In Nigeria’s cities, 

commonest cause of flooding after excessive rains is poor drainage systems that can’t 

cope (Andrew and Nelson, 2017). Sam (2009) explain that the existing drains are often 

blocked and choked with refuse or silted up acting as obstruction to the free flow of water. 

Inadequate storm drains, dumping of refuse in drainage lines and construction of houses 

close to and even on natural water channels have been shown to be responsible in that 

order for the increasing cases of flood in the urban centres (Lanrewaju, 2012). Lack of 

provision for drainage is one of the main causes of urban flooding in Nigeria (Echendu, 

2020). There is a pressing need to construct sufficient drainage systems to tackle flooding 

problem (Etuonovbe 2011). Pluvial floods can occur on a regular basis in some 

metropolitan locations, particularly in tropical climates, emptying swiftly but reoccurring 

frequently, perhaps on a daily basis, throughout the rainy season. In my analysis, the 

interaction of hazards and vulnerability translates into a significant catastrophe risk in 

Ijebu-Ode.   

 
Poor waste management  
 

Flood problems in Ijebu-Ode is summarized by participants and Environmental Officer in 

the Water Supply and Environmental Sanitation Department of the LGA (section 5.2.3; 

5.2.4; 5.2.5; 5.3.1, 5.3.2; 5.3.4; 5.3.6, 5.3.7; 7.4.2; 7.4.3) and publications in National 

Dailies (section 4.3.2.1). Poor waste management is one of anthropogenic factors 

contributing to, and worsening already difficult flooding problem in Nigeria (Ojo and 

Adejugbagbe 2017). Behaviours of the dwellers to use the available storm drains as refuse 

areas (Pelling, 2003), exacerbate their vulnerability and impacts of environmental 

hazards. Poor attitude of Nigerians to waste disposal has been widely discussed in various 
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studies (Eneji et al. 2016; Ojo and Adejugbagbe 2017; Olukanni, Adebayo, and 

Tenebe 2014; Sridhar and Ojediran 1983). Drainage blockages linked to poor sanitation 

practices are common in Nigeria’s highly populated urban areas (Echendu, 2020), 

roadside dumping, canal dumping, and dumping in rains is commonly practiced among a 

large proportion of population. In most cities in Nigeria, solid waste is routinely dumped 

into the drainage channels where it creates resistance to flow of water in the channel and 

may become trapped at bridges and culverts, causing overspilling of flood waters 

(Egbinola et al., 2017, p. 551). This causes blockage and hence results in flooding during 

the rainy season (Onwuemele 2012). One of observable impacts of the rapidly growing 

urbanization and economic emerging cities is witnessed in the form of heaps of the 

municipal solid waste (MSW) in inappropriate location (Olukanmi and Akinyinka, 2012). 

According to Jha et al., (2012, p. 350) and Lamond et al., (2012), the inadequate solid 

waste management systems are a widespread contributor to flood risk in cities across 

Africa, Asia, and Latin America as the solid waste is frequently responsible for the blocking 

drainage channels and filling floodwater retention ponds  

 
8.4 Society, Vulnerability and Precarity  
 

The concept of precarity provides an ontological basis for understanding climate change 

adaptation. In this study, precarity was defined as a tool for, as well as a result of, unequal 

growth and class inequality, as well as a mode of governance. Climate change exposure, 

sensitivity, and resilience were used to assess the vulnerabilities of flood-prone 

communities in Ijebu-Ode. Because of the unequal distribution of flood relief 

channels/infrastructure facilities, some communities are more vulnerable than others, 

establishing environmental precarity and disproportionate climate impact in Ijebu-0de, 

according to the findings of this study. 

 

The developed section of the Ijebu-Ode community, where the elites and wealthy live, 

has less experience with the perennial flood risk than others who are marginalised and 

denied access to basic amenities, city facilities, security, protection, and decent urban 

administration. The idea of precarity is useful in this research to understand how the most 

vulnerable persons/groups of people lack crucial materials and social resources to modify 

or minimise harm caused by marginalisation and social inequality caused by political 

influence and poor governance. According to the findings of this study, underprivileged 
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populations are more vulnerable to climate change and have a worse ability to cope with 

and recover from damage.  

 

“The poor economic situation (i.e., poverty) makes people to live in 

places prone to hazard and disasters”. (Respondent 1). 

 

“The need for a shelter at expense of the environmental consequences 

is responsible for the population (people) poor habits towards 

environment. Most of people who have bad habits live within slum & 

poor communities with less developments, they just find themselves 

settling down within the floodplains, due to cheap land. People are so 

poor, and what they need is food rather than sanitation, they see 

sanitation as secondary on the list of priorities. Problem is more of 

poverty.” (Respondent 3) 

 

“Some places where problems were not felt before are now 

experiencing erosion problems due to increase in the population which 

leads to erection of more unplanned and unapproved buildings by 

appropriate authority.” (Respondent 2) 

 

Inadequate infrastructure, poor institutional capacity, weak government policy, a lack of 

cooperation and integration among Ministries, Departments, and Agencies, poor 

environmental laws and implementation, corruption, poor monitoring and supervision by 

personnel in charge of waste collection and disposal, a lack of official dumpsites, a 

nonchalant attitude on the part of the government, a lack of political will, and poor 

information and communication systems were among the findings. The findings 

suggested that present flood risk management measures at the local government level 

are ineffective in minimising flood impacts due to inadequate money, a lack of autonomy, 

a lack of leadership, and the government's inability to lead by example. According to the 

findings, no official academic practises, programmes, or activities are now in existence in 

Ijebu-Ode local government, and environmental policies are inadequately executed. 

 

“If we don’t plan properly, persistent and reoccurrence of flood hazard 

is inevitable. Poor planning is affecting poor waste disposal and 
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negatively promoting erection of unplanned building. There is need for 

good physical planning of Nigerian cities and towns.” (Respondent 4). 

 

“Current revenue giving to local government is too meagre compared 

to revenue that goes to state and federal. Poor funding is major 

problem militating against proper functioning at local government, 

severely affecting sensitization and creating adequate awareness. 

Academic programmes to reduce flood risk and quick recovery is 

currently not in place at local government level, however, the Ministry 

of Environment through the sanitation practice is doing a lot indirectly 

to create awareness on the flood management. Though things are 

improving but federal government needs to do more in terms of 

funding local governments”.  (Respondent 1, 2 & 4) 

 

 

“Inadequate/poor attention is given to environmental management by 

the government. You will hardly see any state in Nigeria who allocated 

up to 2% of their monthly budget to environmental management, 

implying the value for safe environment is low. Environmental issues 

are not main issues of discussion during plenary sessions. People 

campaign for election right in dump/refuse on roads and nobody 

queries and show concerns. I have never seen a debate where 

environmental issues come up, this tells us our value as a people and 

nation.” (Respondent 3) 

 

“The current flood risk management approaches are inadequate at 

local government, not enough effort yet, hence needs for more 

concerted and to study environment properly and come up with more 

robust strategies to combat prevailing environmental issues” 

(Respondent 2) 

 

Kyenge (2013) sees Local Government as a political authority with right to exercise 

political power, which means, right to take the decisions which are binding on people and 

to obtain compliance. In effect, local government is a creation of central government and 

subordinate to central authority (Alao et al., 2016). The Local government in Nigeria are 
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not optimally performing as is expected partly due to insufficient funds, corruption and 

lack of autonomy (Alao et al., 2016). 

 

“The people are saying if certain things are not put in place, the flood 

will continue to wreak havoc, especially now that we are in rain 

season. We can still manage to control the flood if some of the 

challenges are given appropriate attention”. (Respondent 1). 

 

The overall findings of Alao et al. (2016) from research conducted in EDE North and EDE 

South Local Governments in Osun State from 1999 to 2014 revealed influence of 

colonialism, Godfatherism, corruption, excessive societal pressure, poor financing and 

undue interference from state government, lack of political will by political class to make 

the local government work as major factors militating against good performance at the 

local government levels. it is imperative to note that for public good to have a significant 

effect on people especially at grassroots level, the invaluable role of local government is 

indispensable. In this sense, Local Government is expected to be closer to people by 

facilitating effective and efficient service delivery and encourage political participation 

and involvement of the locals in management of the affairs (Alao et al., 2016). 

 

In this study, the term 'precarity' is preferred over 'vulnerability' because the former 

implies that such precarity is reinforced by a larger political economy. This study 

recognises the problem and risk of the existential dimension of precariousness in order to 

provide adequate perspectives, in-depth comprehension, and to provide the best 

capability to overcome vulnerability. The study identified vulnerability as the fundamental 

cause of flood disasters in Ijebu-Ode, requiring immediate and long-term care to establish 

sustainable DRR. While it is legitimate to argue that improving capacities will help to 

reducing disaster risk, as previously discussed and indicated, this does not imply that 

individuals will be less vulnerable. As a result, decreasing vulnerability is a large 

undertaking that necessitates substantial restructuring of social institutions to address 

the underlying causes of unequal income and power distribution within society that are 

beyond the control of people who are most vulnerable. This is acknowledged to be 

outside the scope of the study. 
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8.5 Adaptive capacity 

This reveals households', communities', and governments' abilities to build resilience and 

adapt to climate hazards. The IPCC defines adaptation as an adjustment in natural or 

human systems in response to actual or expected climatic stimuli or their effects that 

mitigates harm or capitalises on beneficial opportunities, whereas adaptive capacity is a 

system's ability to adjust to climate change (including climate variability and extremes) to 

mitigate potential damages, capitalise on opportunities, or cope with consequences. 

While adaptation improves a population's coping ability and may guard against present 

and future climate instability, adaptive capacity includes both current coping ability and 

strategies that boost future coping ability. 

 

Low resilience 

Based on observation and results, empirical results from this study identified Ijebu-Ode 

as an "unplanned settlement" to a great extent (Chapter 5, section 5.2.2; Figure 5.2a) and 

(section 5.2.5, 5.3.4, 5.3.5, and Appendix O). It is established that socioeconomic facilities 

are distributed disproportionally. As a result, social vulnerability is most widespread and 

concentrated in hazard-prone locations, with social exclusion, marginalisation, and 

growing inadequacy of urban infrastructure, all of which are markers of low urban 

resilience. Low resilience has been established on the part of both the inhabitants and the 

LGA's environmental department (sections 5.3.6, 5.3.7). Many communities lack rescue 

and emergency flood response plans, which is a key indicator of insufficient readiness, 

including a lack of awareness of flood problems (section 5.2.2). The majority of flood 

victims do not receive government, family and friends, or charitable organisation 

attention or benefits to mitigate the effects and speed recovery (section 5.2.4). Lack of 

relevant legal and policy frameworks is another indication of low importance given to 

controlling and managing flooding in Nigeria at all three levels of federal, state and local 

governments and to date, little to no effort is shown by government to solve this problem 

(Cirella and Iyalomhe 2018; Okoye 2019). 

 

External assistance, such as a relief programme, has a significant impact on a household’s 

capacity to respond to shock and timing of relief can play an important role in determining 

effectiveness of coping strategies (Corbett, 1988). External assistance, such as bulk relief 

at proper time and appropriate distribution, can play a pivotal role in determining 

effectiveness of coping strategies. Haque and Zaman (1993) and Paul (1997) have made a 
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similar argument that the external support and assistance along with the social capital at 

community level significantly contribute to swift recovery from a flood. It is critical to 

secure aid from governmental and non-governmental groups during and after a flood to 

reduce the challenges that victims face—though complete elimination is not possible—

and to assist them in regaining their pre-disaster status. External assistance combined 

with social capital can considerably improve people's capacity and minimise their 

vulnerability to floods.  

 

According to the findings of this study, the majority of residents do not have access to 

flood insurance due to a lack of awareness, accessibility, low income, and weak 

governance (section 5.2.4). This means that Ijebu-Ode residents have a limited capacity 

for renewal and reorganisation, as well as a slower recovery from existing climate 

sensitivity and exposure. Hence, there is a vicious cycle of flooding, poverty and 

deprivation (Adelekan, 2010; Douglas et al., 2008). There is considerable evidence from 

several studies that disadvantaged groups indeed experience slower recoveries from 

adverse impacts of climate change (Verner, 2010; Carter, et al, 2007; Kraay and McKenzi, 

2014; Ravallion and Jalan, 2001). Insurance can be effective adaptation strategy, with 

potential to reduce impact of climate change on insurance policy holders (Elum and 

Simonyan, 2016; Federal Ministry of Environment, 2014). The absence of social security 

and inability of urban poor in Nigeria to recover from impact of flooding leave them to be 

more vulnerable (Salami, von Meding, and Giggins 2017). 

 

According to the findings of this study, institutional capacity is also insufficient; both 

senior officers at the Ministry of Environment and Local Government confirmed that the 

Local Emergency Management Agency (LEMA) exists, but it is not vibrant enough and does 

not function at the local level. In the same vein, senior officers stated that both the 

National Emergency Management Agency (NEMA) and the State Emergency Management 

Agency (SEMA) are not meeting their objectives, that they are simply responding and not 

being proactive, and that they are not functioning well overall. When there are calamities, 

they do come to people's aid, but the percentage of victims taken care of is quite little. 

For example, if someone lost One Hundred Million Naira (100m) and is given One Million 

Naira (1m), it means that the victim's rehabilitation will be slow and may not have a 

meaningful effect. So, there is a need to dig into it further and get as many individuals to 

benefit as possible in order to improve their recovery rate. This implies a lack of 



 

285 
 

coordination and absence of relevant structures and agencies in the Ijebu-Ode Local 

Government Authority (ILGA).  

 

“The local governments are doing absolutely nothing; all they do is 

wait for disaster to happen and commensurate with people.” 

(Respondent 3) 

 

“To my best of knowledge, I have not seen their much positive impact 

to the extent I would have loved to see it. So, LEMA may need to do 

more, if they are in existence, it maybe they are sleeping or lack of 

focus to get to a level noticeable by all or lack of adequate funding, 

which I don’t think Local Government have enough money”. 

(Respondent 4) 

 

Senior officer for Local Government mentioned some of the challenges amongst others 

confronting the aforementioned Agencies to include: 

 

“Poor funding, poor management of available funds, lack of focus, lack 

of technical expertise, poor physical planning and lack of passion etc. 

We need to plan ahead and be preventive, it is not after disaster you 

go about and be compensating victims, if we have good plan, hazard 

will reduce drastically”. (Respondent 4) 

 

The government is not lacking research institutions and agencies with skills to design an 

FRM strategy, but there is still no effective national early warning system in place for 

floods at all levels of the federal, state, and local governments, while National 

Meteorological Agency (i.e., NIMET) provides the seasonal rainfall predictions, but 

communication remains a problem (FGN. 2013).  

 

The senior officer for Local Government in his opinion unequivocally stated that: 

 

“Practices and activities to reduce flood risk and quick recovery at the 

local government level and optimizing flood risk management at both 

local and state level are not duty of Ministry of Local Government but 

solely the duty of Ministry of Environment”. 
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The findings of this study support the view that integration and coordination are lacking 

among existing government bodies, which sometimes carry out flood control projects 

without liaison with one another, resulting in ineffective control projects (Oladokun and 

Proverbs 2016). Absence of a national Flood Risk Management (FRM) strategy or the 

comprehensive flood risk maps, for example, are indicators of lack of attention paid to 

the Nigeria’s flooding problem (Oladokun and Proverbs 2016). 

 

Adefisoye (2015, p. 37) in his study which investigated the “assessment of Nigeria’s 

institutional capacity in disaster management” concluded that: 

 

‘The vision of Nigeria to become one of top twenty nations of the world 

in no distant time, would be a mirage if relevant stakeholders do not 

wake up to their responsibilities and rise to the occasion to ensure 

realization of a viable, dynamic, efficient and effective disaster 

management system. The study advocates imperative of 

mainstreaming disaster management education into curriculum of 

secondary schools, as well as proper funding as viable strategies of 

overcoming these challenges.’ 

 

According to the findings of this study, low institutional capability and bad urban 

administration have contributed to the suffering of Ijebu-Ode residents as a result of the 

perennial flood threat. The inevitability of dangers and tragedies as truths offered a strong 

necessity to find solutions to the ongoing flood problems, so safeguarding the human 

species from extinction. The findings imply that the government does not care about the 

welfare of its citizens, especially poor preparedness. A senior environmental officer in the 

ILGA's Water Supply and Environmental Sanitation Department confirmed issues such as 

insufficient manpower and inadequate facilities (section 5.3.6). 

 

According to Adefisoye, (2015, p. 38), government should take the lead in management 

of disasters by establishing institutions and agencies that would be saddled with 

responsibilities of mitigating, preparing for, responding to and recovery from the disaster 

occurrences. It is important that Ijebu-Ode Local Government Authority should take the 

lead in implementing of preventive actions both directly, by allocating efficiently public 

resources, and indirectly, by showing people how to protect themselves against disaster 
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occurrences. Importance of local communities being aware of the flooding and actively 

participating in discussions and decisions which might increase their resilience and 

adaptability to hazard are highlighted in the roles of NOA, which re-orientates and keeps 

Nigerians informed about the ways of taking part in the issue that affects them 

(Nkwunonwo et al., 2015). Hence, urgent need to channel flood-risk awareness and 

preparedness through both the formal and informal education to strengthening the 

community-based adaptation (CBA). Community-based adaptation (CBA), helps to define 

solutions for managing the risks while considering climate change (Cutter et al., 2012). 

 

Disaster management is the coordination and integration of all activities necessary to 

build, sustain, and improve the capability to prepare for, protect against, respond to, and 

recover from threatening or actual natural or human-induced disasters (NDMF, 2010:2). 

Resilience and building of resilience should therefore be seen as an integral part of the 

disaster risk reduction activities (USAID, 2011). Resilience of a community in respect of 

potential hazard events is determined by the degree to which community has the 

necessary resources and is capable of organising itself both prior to and during times of 

need (UNISDR, 2009). It is obvious that residents in Ijebu-Ode are extremely exposed and 

sensitive to flood risk; nevertheless, the adaptive capacity required to absorb climate 

stress, consequences, and recover after flood events is found to be inadequate, signifying 

an incapacity to "spring back from" a shock (sections 8.3 & 8.5). It is critical to lower the 

susceptibility and exposure levels of the people of Ijebu-Ode. 

 

Poor coping strategies 

The findings of this study revealed that residents at the household and community levels 

were pooling their resources to cope with the long-term repercussions of flood 

catastrophes, which proved useful. The coping techniques may be inextricably linked to 

the residents' previous experience with comparable situations, reflecting the interwoven 

character of capacities that integrate local knowledge, current skills, and available 

resources. The findings in (section 5.2.4) suggest that inhabitants focus primarily on 

clearing drainage channels in their localities to reduce flood risk; nonetheless, 

interviewees in flood-prone areas surveyed in Ijebu-Ode found the drainages inadequate 

(section 4.3.2). The findings revealed that residents, particularly during rainy seasons, 

consistently abuse drainages (section 4.3.2, 7.4.2 & 7.4.3), resulting in considerable flood 

risk and vulnerability in the city. Inadequate access to storm drains, as well as a lack of 
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maintenance of available storm drains, along with poor waste management, lowers run-

off water's ability to travel quickly (Abunyewa et al., 2017). 

 

According to the findings of this study, there is a lack of access to and allocation of coping 

resources in Ijebu-Ode to meet immediate demands while also ensuring the long-term 

viability of assets and livelihoods. The coping capacity in Ijebu-Ode is mostly reactive 

strategies used in the immediate aftermath of flood events. According to findings, the 

aggregate of resources available to Ijebu-Ode residents to combat the negative 

consequences of flood hazards is grossly inadequate, and the practises used to deploy 

them are segmented. Ijebu-Ode residents have limited capacity only to cope with short-

term hazard impacts and a severe lack of capacity to adapt to long-term hazard 

consequences. For decades, residents of Ijebu-Ode have used many traditional ways to 

cope with floods and shocks at the family and communal levels (sections 5.3.4 & 5.3.5). 

Traditional tactics have been found to offer a minimum good contribution to 

strengthening people's adaptability to a flood threat; nonetheless, this is insufficient. 

Participants made significant contributions to communicating their difficulties 

(Subsection 5.3.5). Every locality might have some established or traditional coping 

strategies, but type of response adopted by people and its effectiveness may vary over 

time (Corbett, 1988).  

 

The findings of this study revealed that the informality of Ijebu-Ode settlement is a major 

source of separation between residents, relevant official mediums/agencies, and the 

government, and that this undermines any actions (relief and compensation) made during 

a disaster. For a long period, the Ijebu-Ode people have been marginalised, highly 

exposed, and less protected by formal institutions, such as those providing mitigation. It 

is apparent that rehabilitation for victims who cannot afford the expense of repairs, 

reconstruction, or relocation to recover from even moderately damaging effects in Ijebu-

Ode may take longer than projected. In light of 'environmental precarity,' the findings 

suggested that Ijebu-Ode citizens' ability to acquire flood relief infrastructure help is 

dependent on power relations, social ties, and flood relief social arrangements that are 

beyond the grasp of the impoverished and marginalised community. Preparation, 

mitigation, and the capacity to flee are all lacking. The study's findings revealed that 

residents are completely reliant on current poor drainage systems, which are constantly 

exploited and mistreated by residents due to a lack of flood knowledge and awareness. 

This section focuses on the individual, community, and the ability of supporting 
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mechanisms for the individual and community at large. The findings in this research are 

corroborated by submission of Oladokun and Proverbs, (2016) who said flooding has 

become a major hazard in Nigeria in recent years. Increased flood events coupled with 

lack of coping capacity and the high levels of vulnerability of people have continued to put 

many lives and properties at risk (Komolafe et al., 2015). The findings of this study 

revealed that reactive coping strategy’s reaction (s) referred to as perpetual cycles of 

response to the impact of flood disasters failed and proved ineffective, indicating the 

necessity to build a proactive and long-term flood risk reduction and adaptation measure 

in Ijebu Ode. 

 

Poor urban governance 

The findings of this study suggested poor urban government in Ijebu-Ode (sections 5.3.5 

and 5.3.6). Local Government Area lacks proper planning and management. The 

government's reaction was fragmented in some sections or parts of Ijebu-Ode, 

exacerbating the flood threat and making it difficult for already marginalised individuals 

to acquire access to necessary facilities and services, increasing the susceptibility of many 

communities to the impact of risks. The findings suggested that, due to a lack of political 

will, the most vulnerable people are frequently disregarded during flood disasters, 

increasing their exposure to climate hazards, susceptibility to damage caused by climate 

hazards, and ability to cope with and recover from harm. All of those interviewed said 

they have experienced flooding in the past or in the present. This was validated by a senior 

environmental officer in the Water Supply and Environmental Sanitation Department for 

Ijebu-Ode LGA, who stated flood risk is a long-standing issue affecting numerous 

communities, with certain places recording flood damage on a yearly basis (sections 5.3.2 

and 5.3.3).  

 

According to the findings, local governments have insufficient capacity in areas such as 

planning and regulatory control, financing, human and administrative capacity, and 

service delivery. A senior environmental officer at the ILGA Water Supply and 

Environmental Sanitation Department mentioned and confirmed a similar problem 

(section 5.3.6). Poor service levels, disruptions, and inadequate coverage are among the 

issues that undermine quality of life and diminish faith in local government (Jones et al., 

2014a). According to Avis (2016), the effectiveness of municipal government depends on 

the locally available resources, skills, structures and management processes. Sorensen 

and Okata, (2011) opined that strong and capable local government is considered a key 
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lever to ensuring inclusive and sustainable urban development, facilitating governance 

systems accountable and promoting balanced multi-stakeholders’ involvement. The UN-

Habitat (2016) comment that urban governance requires greater capacity at all levels of 

the government (local, state and national) and for all involved in process and note capacity 

building for urban governance must take into account institutional capacities, technical 

and professional skills of individuals and the local leadership skills.  

 

8.6 Flood risk mitigation and management in Ijebu-Ode 

This research focuses on pluvial (rain-related) floods (or surface water floods that occur 

when rainfall exceeds the capacity of surface water drainage systems). In light of the 

present environmental disaster management, socioeconomic, and institutional issues in 

Ijebu-Ode, high rainfall variability, high current climate sensibility/exposure, little 

adaptation capacity, and overall high vulnerability are major concerns. The findings 

revealed that residents' inadequate adaptation capacity has adversely harmed 

sustainable flood risk management in Ijebu-Ode. Due to the community's high pre-

existing sensitivities and the unsustainable flood risk management (FRM) in Ijebu-Ode, 

the social system is highly susceptible to/and unable to cope with the adverse effects of 

climate change, including climate variability and the perennial flood hazard. The primary 

focus of disaster management has been on drainage infrastructure, which is insufficient 

for lowering flood risk, considering the size of the risk now and in the future. Flood 

mitigation, preparation, and recovery treatments are all in jeopardy, meaning that coping 

mechanisms are insufficient.  

 

The implementation of one-time resilience measures or temporary measures to address 

Ijebu-Ode's high susceptibility poses a whole future tragedy. Lack of resilience and 

capacity to anticipate, cope with, and adapt to extremes and change are important causal 

factors of vulnerability (Cardona et al., 2012). The extreme and non-extreme weather and 

climate events also affect vulnerability to future extreme events, by modifying resilience, 

coping, and adaptive capacity of the communities, societies, or social-ecological systems 

affected by such events (Cardona et al., 2012). The poor governance and the high level of 

corruption have impacted economic efficiency of resilient measures and the effective 

allocation of funding. Fatile (2012) asserted the fact that Nigeria is still grappling with 

problems of bad governance goes to show the level of non-accountability and ever-
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present manifestation of crude corruption that is open, naked, undisguised and yet legally 

untameable because of the system.  

 

This research has brought a valuable insight into the prevailing situation of local climate 

and disaster risk management in Ijebu-Ode. According to the findings of this study, 

individuals and their environments are vulnerable to flooding as a result of their 

vulnerability and sensitivity to local climate change, which manifests in heavy and 

prolonged rainfall, and hence flooding. Flooding in Ijebu-Ode is exacerbated by increased 

surface runoff water after rainfall, as well as inadequate drainage systems/illegal 

channelization of drainage channels, poor waste management, poor physical planning, a 

lack of flood awareness, a lack of environmental education, weak government policies 

and programmes, a lack of political will, regular flooding, unplanned and unregulated 

urban development, and a lack of government attention. Poor waste management is one 

of the anthropogenic factors contributing to, and worsening already difficult flooding 

problem in Nigeria (Ojo and Adejugbagbe 2017). Poor attitude of Nigerians to waste 

disposal has been widely discussed in various studies (Eneji et al. 2016; Ojo and 

Adejugbagbe 2017; Olukanni, Adebayo, and Tenebe 2014; Sridhar and Ojediran 1983). 

Echendu (2020) opined that drainage blockages linked to the poor sanitation practices are 

common in Nigeria’s highly populated urban areas. The roadside dumping, canal 

dumping, and dumping in rains is commonly practiced among a large proportion of the 

population (Echendu, 2020). This causes blockage and results in flooding during rainy 

season (Onwuemele 2012). 

 

Section 8.3 examine informality and urbanisation, physical planning practises, drainage 

systems, waste management, and urban administration. Ijebu-Ode, being the Local 

Government Headquarter and the headquarters of major government ministries, offices, 

and banks, attracts a significant level of rural-urban migration, population, and 

urbanisation. Informality has emerged as a result of a number of interconnected causes, 

including population increase, rural-urban migration, a shortage of cheap housing, poor 

urban governance, economic fragility, and marginalisation. The influx of people into such 

an appealing area without guided planning, population density increases, distorting 

existing poor physical planning systems, and mounting pressures on existing insufficient 

drainage and waste management systems, exposing inhabitants to high levels of 

vulnerability with very limited coping capacity.  
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According to the findings of this study, most residents have focused on drainage 

clearance, confirming drainage system deficiencies as a primary contributor increasing 

pluvial floods in Ijebu-Ode Local Government. Inadequate and poorly maintained 

drainage networks have been identified as a major contributory factor to the increased 

frequency of urban flooding in Nigeria (Dalil et al., 2015; Ocheri and Okele, 2012).  

Oladokun and Proverbs (2016) opined fragile and inadequate sewage systems become 

overburdened and collapse, refuse and solid waste management facilities become 

overstretched to extent that drainage networks get blocked and flooding becomes 

inevitable. For instance, several flood canals and drainages have turned into refuse dumps 

few years after commissioning (Nkwunonwo et al., 2015; Agboola et al., 2012; Kolawole 

et al., 2011; Adewole et al., 2014). Deducing from aforementioned, poor sustainable 

spatial planning and poor urban governance are the major driver of vulnerability in Ijebu-

Ode. For example, urban planning in Nigeria is poor and this is compounded by numerous 

compliance problems; this poor planning is a primary cause of flooding being experienced 

in Nigeria. According to Omoboye and Festus (2014), Nigeria’s flooding is inextricably 

linked to the poor urban development practices. Urban planning in Nigeria is poor and 

this is compounded by numerous compliance problems; this poor planning is a primary 

cause of the flooding being experienced in Nigeria (Echendu, 2020).  

 

According to the findings of this study, poor collaboration among relevant institutions in 

flood governance, unclear responsibilities among different Agencies involved, influencing 

powers in governance, lack of political will, poor discretions and exclusion of participation 

of local stakeholders, unskilled personnel and poor innovative techniques, and a lack of 

funds have all contributed significantly to the impact of climate change and the 

vulnerability of inhabitants. Poor physical planning implementation in practise remains 

difficult due to uncertainties about future dangers and institutional relationships. The 

shortcomings and activities stated above point to the effects of present institutional and 

governance flaws, such as existing maladaptive policies, inert agencies, weak political 

conditions, and inadequate planning. The Nigeria’s current planning laws are standard but 

their development and implementation are poorly controlled (Nnaemeka-Okeke 2016). 

Political interference in planning work, understaffing and a lack of working equipment are 

factors that negatively impact effective planning and the execution of duties by planners 

(Nnaemeka-Okeke 2016; Oluwaseyi 2019). Cardona et al., (2012) opined that the high 

vulnerability and exposure are generally outcome of skewed development processes, 

associated with the environmental mismanagement, demographic changes, rapid and 
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unplanned urbanization in the hazardous areas, failed governance, and scarcity of 

livelihood options for poor. 

 

Environmental intervention agencies and institutions often function under serious 

resource constraints, in most cases leading to limited response toward environmental 

complaints. Or where it occurs, the response suffers from inadequacy and or slowness 

(Jackson, 2013). Being unfamiliar with environmental education information, legislation 

and environmental impacts of human activities, most people in Nigeria are unlikely to 

show spontaneous efforts or demand for environmental protection and enhancement 

(Jackson, 2013). In Nigeria where poverty rate is on the increase the desire to satisfy basic 

social needs could very well override environmental consideration (Jackson, 2013). Two 

statements by the influential Brundtland Commission reflect most clearly relationship 

between poverty and environment thus:  

 

‘’poverty is a major cause and effect of global environmental 

problems: many parts of world are caught in vicious downward spiral: 

poor people are forced to overuse environmental resources to survive 

from day to day, and the impoverishment of the environment further 

impoverishes them, making their survival difficult and uncertain’’ 

(WCED, 1987)  

 

Thus, level and pace of socio-economic development has significant implication and 

influence on political will and the efficacy with which institutional regime and developed 

and applied to environment protection and conservation (Sani, 1998) 

 

8.7 Reflection on future flood risk education, Nigeria 

To summarise, the policy implementers (sections 7.4 and 7.4.1) all believe that climate 

change is real and poses a major threat to people and the environment. Rainfall durations 

and intensities have increased, resulting in major runoffs and flooding in several parts of 

Nigeria (Enete IC, 2014). According to the findings of this study, pluvial (rain-related) 

flooding is a serious and prevalent environmental hazard affecting people's lives, 

properties, and the environment in Ijebu-Ode. We can infer from the findings of this study 

that inadequate information regarding the threat posed by floods increases communities' 

susceptibility (harm) to flooding and may be to blame for residents of Ijebu-Ode's lack of 
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risk awareness and preparedness. Strongest replies acknowledged the value of education 

in raising awareness of flood risk. The result of this research indicated that reasons for 

inefficiency waste management in Nigeria were attributed to inadequate awareness. 

Consequently, the heaps of wastes are still placed along road divider for days with minimal 

efforts at getting rid of them.  

 

The participants in this study had poor knowledge about flooding and 

the environment and weak perceptions of risks posed by flooding and 

climate change. This combined with the poor communication of risk is 

believed to exacerbate flooding issues and vulnerabilities in Nigerian 

cities and towns.  

 

Hence promoting incidences of floods and vulnerabilities in Nigerian cities and towns 

(Figures 7.1c & 7.1d; Appendix T and Appendix U). According to the findings, insufficient 

public understanding of proper waste management procedures, combined with 

institutional deficiencies, are primary drivers of unsustainable habits and poor waste 

generation and disposal practises in Nigeria. This study recognised that reducing people's 

vulnerability is a long-term challenge that necessitates social, economic, and political 

reforms that are beyond the power of local people who confront risks and disasters, as 

well as the research. However, policymakers recognised that educating people about 

climate change and flood risk will reduce vulnerability to flooding, and they noted that 

pupils/students' awareness on environmental issues and problems is currently poor and 

weak, and they are not receiving desired awareness, new patterns in value, habits, and 

capacity building capable of reducing flood risks. Good governance, effective institutional 

capacity (e.g., LEMA and NIMET), and local cooperation can help develop proactive 

response to domestic waste and flood risk management. 

 

According to the findings of this study, enhancing people's environmental protection 

literacy will aid in attaining desired behavioural changes and long-term flood risk 

management (FRM) in Nigerian communities. Policymakers claim that having enough 

knowledge about climate change adaptation and flood disaster risk management (FRM) 

can assist raise awareness and instil protective practises in people. According to the 

findings, environmental education is not taught as a required topic in Nigerian schools. 

This flaw highlights many undergraduate students' lack of environmental awareness and 

responsibility (Jackson, 2013). As a result, a more organised and comprehensive plan must 
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be established in order to strengthen the environmental element of the syllabus through 

the incorporation of ethics and values. As Nigeria's future decision-makers, 

undergraduates may help conserve the environment through policies and actions; 

consequently, environmental courses should be successfully integrated into the 

mainstream curriculum. According to the findings, the current Nigeria curriculum 

programme in several relevant courses such as geography, social studies, and civic 

education has less thorough and poorly explained themes on climate change and flood 

risk that are capable of appropriately fulfilling growing demand on environmental issues. 

Environmental education is regarded as a positive idea in the system, and if correctly 

implemented, will aid in the resolution of the majority of the nation's environmental 

issues. Policymakers believe that incorporating environmental education into teacher 

education programmes and developing a robust climate and flood risk education 

programme will help increase household awareness of the environmental implications of 

poor domestic waste management, improve flood knowledge, foster better 

environmental habits, and raise awareness of climate change and its effects on humans 

and the environment. 

 

The poor perception of flooding among general public hinders flood risk reduction in 

Nigeria (Nkwunonwo, Whitworth and Baily, 2015). Jackson (2013), opined several factors 

account for the low public awareness and poor civic consciousness of environmental 

issues in Nigeria. Among them are the poor understanding and education on 

environmental issues and lack of information. Although they may feel vaguely uneasy, 

most people do not care unless directly affected by the hazards. Jackson (2013) 

furthermore noted there is a dearth of information on environmental problems in the 

country. Studies done are unavailable to public; and very little effort is undertaken to 

make easily available the full facts of our environment. This is because it involves 

sometimes costly measures and controversial political decisions (Adelagan, 2006). Poor 

perception of flooding among local communities is a major issue which underscores the 

current activities of NOA within Nigerian institutional framework (Ologunorisa & 

Adeyemo, 2005; Ajibade, McBean & Bezner-Kerr, 2013). Evidence base for flood impacts, 

risks, and mitigation efforts at the city level in Nigeria is limited, and much of information 

available is low quality, inconsistent, or outdated (Brian, 2021). There is no consistent set 

of statistics at a national or subnational level that can be used to compare impacts of 

flooding across cities, and reports that focus on particular flood events are often 

incomplete (Lamond, Adekola, Adelekan, Eze, & Ujoh, 2019, p. 2).  
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The government, through the Ministry of Education, has not given 'much' attention to 

'problems' of environmental education. School administration rarely conducts seminars 

and workshops on environmental issues since they do not perceive the necessity or 

consider it an essential portion of their schedule of activities, thus it is not emphasised. 

Due to the lack of integration in existing curriculum and programmes, student teachers 

(would-be teachers) do not currently offer environmental education as an obligatory 

subject/general course. The majority of currently practising teachers in Nigeria can only 

impart climate change and flood risk education to the extent of their limited personal 

experiences, exposure, and sensitization, thus the need for formal in-service training to 

acquire sufficient content and pedagogical knowledge and skills on subject matter. With 

increasing complexity of the environmental issues, education in Nigeria should focus on 

instilling environmental responsibility and accountability, beginning from the primary, to 

secondary and tertiary level (Jackson, 2013). Jackson, (2013) asserted environmental 

education is an effective instrument for creating consciousness of ecological balance that 

the development need not necessarily degrade natural environment. Terungwa & 

Torkwase, (2013) posited need for science and technology to embrace the environmental 

education in Nigeria. It aims at creating a future society where people are aware of their 

civic responsibilities and are ready to play useful roles as producers and the citizen’s 

conscious of their environmental impact (ICSE, 2000). Generally, these objectives if 

attained will produce the following output:  

 

•  Awareness and sensibility to the environment, its importance and challenges  

•  Knowledge and understanding of the environment and its challenges  

•  Values and attitude of concern for environment and motivation to improve and 

maintain environmental quality for the purpose of survival. 

•  Skills to identify and help resolve environment issues (usually survival issues)  

•  Participation in activities that lead to resolution of environmental problems 

 

Overall, the high community's pre-existing sensitivities and low coping and adaptive 

capacity (i.e., human, institutional, and system) are established as the main factor that 

continued to expose human systems to current climate vulnerability and multiple stresses 

in Ijebu-Ode, implying mitigation measures should consider links between'human capital 

development' and climate change - increasing the inhabitants' capacities will help in 
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reducing system sensitivity to climate change. Participants strongly advocated for 

incorporating climate change into educational planning, with schools serving as the 

primary source of knowledge and awareness, and students serving as the target audience. 

The main focus here is to increase the resilience of Ijebu-Ode residents to climate risk 

through education. Finally, environmental education and training are required to 

promote knowledge of the long-term negative climate impact, environmental 

deterioration, and unchecked development, as well as to stimulate behaviour change in 

residents to better appreciate, use, manage, and conserve the environment. As a result, 

boosting residents' climate and flood knowledge, skills, and resources will help to expand 

the capacity to which they can resort.  

 

There is a need to develop a future society in which individuals are aware of their civic 

responsibilities as citizens and are concerned about the preservation of their 

environment. Environmental education should consider the entire environment - 

natural/man-made, ecological, political, economic, technological, social, legislative, 

cultural, and aesthetic, among other things - and be a constant, lifelong process both in 

and out of school. Building resilient infrastructures will aid in reducing exposure to climate 

risk by supplementing environmental education. Environmental specialists must design a 

solid flood risk curriculum and programmes, as well as offer appropriate funding, 

formulate a new educational policy (i.e., provide direction for educational activities), 

adequate planning, and proper implementation. 

 

 

8.8 Contribution and novelty of this research 

My research makes important contributions to knowledge, these are:  

➢ There is currently a dearth of literature and research exploring flood risk in mixed 

formal-informal settlements, this thesis provides a significant contribution to this 

research gap. 

 

➢ This research contributes significantly to knowledge by recognising environmental 

precarity throughout my research, and the value of using the term ''disaster'' in my 

thesis is multifaceted. Environmental hazards, social and human vulnerability, and 

development shortcomings reveal the vulnerability of Ijebu-Ode's vulnerable 
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residents to disaster risk, allowing for the development of limitless socially responsive 

policy responses that are poorly acknowledged by existing researchers. 

 

➢ This research emphasized the incorporation of behavioural dimensions (i.e., a 

society strategy that uses awareness and human-capital development to promote 

changes to individual or community attitudes, perceptions and behaviour) into 

actions that fosters a future flood-risk resilient population and society, which has to 

date received less attention in how it will adjust to climate risk adaptation. 

 

➢ This research makes an important contribution to knowledge on how inclusion of 

environmental education into the National Curriculum in tropical African 

communities could generate opportunities with respect to flood-risk communication 

and enhance understanding of contemporary environmental challenges.  

 
➢ This research makes an important contribution to knowledge on how injecting gender 

focused communication and perspective into the public policy formulation on 

flooding in tropical African communities could generate opportunities with respect to 

achieve effective flood disaster risk reduction and also fostering resilience, however, 

within the context of Ijebu-Ode, we find that the significance of gender and other 

socio-economic factors is dwarfed by the challenges presented by precarity. 

 
➢ This study uncovers critical areas in geophysical processes, vulnerability risk factors 

and societal capacities in mixed formal-informal settlements that are poorly 

acknowledged by existing researcher.  

 

 

8.9 Summary 

A shift in the frequency of floods in Ijebu-Ode is likely due to non-climatic factors since 

there are no identifiable trends or patterns in the excessive rainfall or frequency of 

extreme occurrences across the research period. Ijebu-Ode may see rising floods as a 

result of the pattern of increasing daily maximum precipitation, even though this is not 

statistically significant. Rainfall changes on an annual and intra-annual scale have been 

identified over Ijebu-Ode. The annual rainfall regime in Ijebu-Ode has been reasonably 

stable over the past three decades (1989-2018), but it is prone to seasonal variations in 

precipitation. The minimum and maximum temperatures for the studied period (1989–
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2018), generally demonstrated a rising tendency across the research period. The results 

showed that potential evapotranspiration (PET) and actual evapotranspiration (ET) are 

both rising as the temperature rises. The majority of the rainfall occurs between April and 

October (which corresponds to the observed and established rainy seasons in Ijebu-Ode), 

and rainfall in Nigeria and at Ijebu-Ode has a significant 'wet' seasonal distribution. The 

seasonal variations in evapotranspiration rate's effect on the soil moisture pattern will 

have an effect on the varied runoff generation processes and concentrations. This could 

then result in an excess of water accumulating in the drainage systems. Flooding in Ijebu-

Ode is a result of both high rainfall that occurs during the rainy seasons and human activity 

that makes it worse. 

 

A strong link is clearly established between source, pathway, receptor and consequences 

(Figures 1.9, 1.10 & 1.11). The pluvial (rain-related) flooding regarded as the 'invincible 

hazard' has also been convincingly demonstrated in Ijebu-Ode. Pluvial (rain-related) 

flooding is acknowledged as the most prevalent type of flooding in Ijebu-Ode because 

rainfall and a stressed urban drainage system are the main cause and pathway of flood 

events in the research location. In the past and more recently, flooding has been an issue 

for homes and communities, most notably during the rainy seasons. Both human activities 

and considerable rainfall that happens throughout the rainy seasons contribute to the 

flooding in Ijebu-Ode. In Ijebu-Ode, residents' susceptibility to urban pluvial (rain-related) 

flooding is proven. According to studies, pluvial flooding is a greater threat than fluvial 

and coastal floods combined. It is obvious that the people of Ijebu-Ode are regularly at 

danger of disaster and are made vulnerable by natural hazards, informality, 

marginalisation, and unequal distribution of flood relief resources, among other things. 

Vulnerability is seen as the root cause of flood disasters in Ijebu-Ode areas. Severity of 

impacts of extreme and non-extreme weather and climate events depends strongly on 

level of vulnerability and exposure to these events (Cardona et al., 2012). This research 

acknowledges the abilities and resources that individuals and groups (i.e., a larger 

"community") have available to them in coping with recurring risks and disasters in the 

past and present, as well as their contribution to local development. There is a great need 

for empowerment because the population's capacity for surviving in a harsh environment 

and their capacity to prevent, prepare for, cope with, and recover from disasters is very 

low. Respondents acknowledge the difficulties flooding causes for their community, but 

they also acknowledge that these difficulties are likely more than what they can personally 
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handle and call for a larger regional strategy and solution. The results suggest that 

precarity, may be a critical challenge in Ijebu-Ode. 

 

It is clear from studying flood risk in Ijebu-Ode that a variety of issues and worries are 

found. For instance, the potential ramifications of such a significant variation in estimated 

(in)formal housing raise intriguing questions about how such variations may affect risk 

perception, readiness, and behaviour.  

 

 

‘Unplanned community’ is found to be a strong factor exacerbating the exposure to flood 

risk in Ijebu-Ode, which could be linked to the poor urban governance, low coping 

capacity, poor flood risk perception and low resilience for addressing climate change-

related hazardous risk. 

 

The high probability of occurrences of hazardous events and inhabitants’ low capability 

to cope and adapt connotes a high risk and severe consequences for the inhabitant, assets 

and total environment and imply that social system of Ijebu-Ode is more susceptible to 

the flood risk impacts, therefore have an overall high vulnerability (Figures 1.10 & 1.11). 

The poor interaction between physical, social, and engineering factors has increased 

susceptibility of individuals, households and communities to impact of hazards in Ijebu-

Ode. Identification of these factors provides basis for prioritisation of initiatives that will 

help contribute to flood risk reduction. Exploring measures that will prompt high level of 

flood risk awareness and formulation of policies needed to improve in flood resilience in 

overall is fundamentally crucial. Specifically, flood-risk education program focuses on the 

flood risk communication, improving the students’ current climate literacy, water 

knowledge, strengthening their risk perception, encouraging positive attitudinal changes, 

develop the students’ skills on flood disaster risk management and to train futures’ flood-

risk resilient population and society. Reduction of physical vulnerability of people is 

closely related to people’s knowledge of flood risk and familiarity with the emergency 

response to incoming floods. Flood risk management seeks to reduce risk from flood 

events to people who are located in flood prone areas. As indicated in earlier 

sections/chapters, different level of risk occurs within exposed locations. Environmental 

education and infrastructural resilience will help to bridge the gap between reduction of 

flood risk vulnerabilities and climate change adaptation. Enhancing inhabitant capacities 
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through human capital development (HCD)/improve capacity of human resources will 

help to manage flood risk and reduce vulnerability. 

 

 

There is a curriculum gap, which hinders the school's role in raising students' knowledge 

of and awareness of school risk, as well as, by extension, the resilience of households and 

communities. The curriculum is at the centre of any educational process because it gives 

meaning to and transforms concepts, aims, goals, objectives, and expectations into 

concrete reality. There is a rising demand for flood risk perception knowledge, as it is 

critical for knowing how to establish effective flood risk management that is inclusive of 

all. Environmental education is a part of Sustainable Development Goals (SDGs), as a 

strategy for more effective environmental management has long been part of the global 

discourse on sustainability and have gained global agreement. Relentless efforts are 

required to address current environmental problems and steer Nigeria towards 

sustainable development. Since development and environment are intertwined, they 

must be integrated into educational activities to ensure the educational system produce 

environmentally responsible citizens to enhance sustainable development. It is argued 

that environmental education is relevant to all aspects of flood risk reduction and most 

realistic and easy to achieve than the identified exogenous factors. Vulnerability to 

climate change, capacity for adaptation and mitigation responses are underpinned and 

strongly influenced by sustainable livelihoods, behavioural and lifestyle choices whilst the 

social acceptability and/or effectiveness of climate policies are influenced by extent to 

which they incentivize (sections 8.3; 8.5 & 8.6). 

 

With the use of Ijebu-Ode in South West Nigeria as a case study, this study was able to 

generate an in-depth understanding of the "challenges and potential solution(s) to pluvial 

flood risk in urban tropical African communities." 
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Chapter 9 

CONCLUSION 

This chapter summarizes the thesis findings. 

The aim of this research was to develop an in-depth understanding of ‘challenges and 

potential solution(s) to pluvial flood risk in urban tropical African communities, a case 

study using Ijebu-Ode, in Southwest Nigeria’. The prime objective of the research is to 

establish vulnerability of inhabitants to urban pluvial (rain-related) flooding (in Ijebu-Ode) 

and consider how flood impacts can be mitigated using non-structural measures. It 

examines the current meteorological and hydrological conditions in Ijebu-Ode to develop 

an understanding of the hazard and mechanisms responsible for flooding. It examines and 

identifies current vulnerability, existing flood mitigation measures and determines the 

extent of climate exposure and susceptibility of the local community. This research 

engaged with the local community to understand their concerns, aspirations and 

understanding of flood risk, but also mechanisms to overcome the risks deployed at the 

local, settlement scale, using local knowledge. Inhabitant (individual and community) 

capacities have proven invaluable in coping with past disasters, though recovery is 

hindered by poor infrastructural and governmental capacities. This research 

acknowledges and highlights the problem and dangers presented by the existential 

dimension of precariousness (socio-economic and political domains). 

 

9.1. KEY SUMMARY 

Rainfall pattern across Africa vary, with considerable uncertainties in extremes exhibited 

different scales of temporal and spatial variability. Flood risks in African cities have been 

largely exacerbated by anthropogenic influences. Africa one of the most vulnerable 

continents to climate change due to its low adaptive capacity. Ijebu-Ode city is a 

microcosm of many fast-growing urban areas such as, Istanbul, Cairo, Mumbai, Nepal, 

Caribbean, Latin America, Cape Town including many African urban areas etc., witnessing 

similar environmental issues, implying the flood issues are global phenomenon. 

 



 

303 
 

 

Singling out the driving forces and cau’salities that link climate variability and vulnerability 

is challenging, however, this research has tried to identify some of the driving forces with 

a major emphasis on environmental precarity. The precarity of individuals in dealing with 

disaster risk and climate change is a fundamental problem. For example, flood risk in 

Ijebu-Ode has been found to be exacerbated as a result of anthropogenic influence risks. 

Ijebu-Ode city inhabitants are currently experiencing increasing flood impacts and high 

vulnerability from identified climate change-related hazards due to high community 

exposure, high community sensitivity and flood impact and low adaptive capacity. The 

inhabitant’s poor preparedness for a disaster is potentially dangerous and increases their 

vulnerability, hence the urgent need for ‘human capital development’ to increase 

inhabitants’ adaptive capacity and foster the communities flood resilience.  

 

A lack of sustainable reduction in flood risk and vulnerability in Ijebu-Ode could be 

attributable to the deliberate attempt by local and state governments to ignore the poor 

urban dwellers due to their informal/ ‘illegal’ status and poor risk knowledge, 

communication and inadequate data to demonstrate the extent of problem, including 

lack of relevant equipment and qualified personnel and pollical will. The socially 

marginalized inhabitants of Ijebu-Ode living in formal-informal settlements lack adequate 

town and urban planning, social security, urban governance and resilient infrastructures 

that will help reduce their exposure to pluvial flood risk, attributable to politically induced 

conditions. As a result, their experience of the flooding often involves material losses, 

greater damage to and destruction of homes, disruption of economic activities, damage 

road infrastructures, dirtiness of surroundings, loss of lives, displacement and 

homelessness, with impacted health, less protection and limited capacity to recover from 

recurring pluvial flooding, leaving them vulnerable and impoverished.  

 

In spite of the inhabitant’s high vulnerability level and limited access to exogenous and 

structural factors, an aspect of response has engaged a wide range of endogenous 

capacities individually and collectively (though a passive prevention) geared towards 

reducing the risk and impact of disasters. Severe impacts on inhabitants of Ijebu-Ode city 

reflect the non-crucial role played by urban stakeholders in developing adaptation and 

mitigation strategies in ameliorating the flood hazard. Inhabitants of Ijebu-Ode are found 
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to be coping with observed climate hazards in a detrimental manner that does not 

guarantee future adaptive and growth capacity, implying that critical disaster risks rest 

ahead in future. Inequality aggravates position of disadvantaged communities in Ijebu-

Ode vis-à-vis climate change impact by increasing the inhabitant’s exposure to climate 

hazards, susceptibility to damage caused by climate hazards, and decrease their ability to 

cope with and recover from the damage. Well-established areas within Ijebu-Ode 

communities with little threat of flooding for many decades are now increasingly at risk.  

 

Understanding social impacts of flooding is important for decision makers in preparing for 

the future risks. Assessment of flood risk and climate change vulnerability helps to define 

the indicators and measures to improve resilience of Ijebu-Ode communities towards 

actual and expected climate risks.  

 

It is clear the four domains of sustainability explored in this research:  

i) socio-cultural domain (i.e., enhancement and improvement of lives of 

inhabitants);  

ii) economic domain (i.e., finance);  

iii) political domain (i.e., policy); and,  

iv) ecosystem/environment domain (i.e., the good environmental plan which 

protect and restore critical natural ecosystems)  

 

Have together exacerbated risk in Ijebu-Ode. This is an indicator of human-ecosystem dis-

equilibrium and absence of a holistic approach and temporal processes that could lead to 

sustainability in the city. 

 

There was an upward trend in rainfall and minimum and maximum temperatures over the 

course of the study period, but there were no discernible trends in annual rainfall, patterns 

of severe rainfall, or frequency of extreme occurrences, suggesting that any change in the 

frequency of floods in Ijebu-Ode was caused by non-climatic factors. Flooding is common 

and usually experienced during the raining seasons in Ijebu-Ode with heavy rainfall, poor 

drainage systems usually resulting in severe floods. When rain is very heavy, most of the 

drainage channels overflow thereby severely affecting the people. Recent floods in Ijebu-

Ode have highlighted the threat that climate change presents to the people and 

communities; however, there is little evidence of any change in the frequency of intense 
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precipitation events in Ijebu-Ode, as such changes in flood risk may be a function of 

changing landcover and use. The lack of waste infrastructure within the settlements 

means that waste is often placed into the public environment or streets, exacerbating the 

threat presented by flooding. No discernible difference is identified based on gender, 

suggesting the issues of flooding in Ijebu Ode are more complex and multifaceted that to 

be simply defined by gender alone. This study concludes that a better understanding of 

gender (in)equality in society to climate change impacts is crucial for effective policy 

responses, developing community capacities and critical for achieving a more 

comprehensive flood risk reduction, that builds on current communities and networks, 

however, it fails to identify particular differences in gender understanding or responses 

to pluvial flood risk in Ijebu-Ode, potentially reflecting wider deeper-routed complex 

issues. 

 

Inhabitants of Ijebu-Ode have a poor knowledge flooding, with no clear source of flood 

information. Flood risk communication have not yet worked well as flood damage 

reduction tool as a result of limited opportunities and personal capacities. The school (i.e., 

formal education) have no yet to played vital role in flood risk management, however this 

is considered a key opportunity internationally in awareness improvement (e.g., Galliard, 

2010). The curriculum and knowledge-gap of practising teachers and would-be-teachers 

(i.e., undergoing training in teacher training schools), has continued to impact negatively 

on teacher’s responsibility to educate citizens about the hazards. Government is yet to 

make this a priority and provide necessary attention and focus in engaging formal 

education in risk communication. This research offers a long-term mitigation and 

adaptation measure to develop and enhance resilience of communities by increasing their 

pluvial flood risk awareness and preparedness through incorporation of environmental 

education - flood disaster risk education (i.e., resilience measures related to all activities 

that improves capacity building of human resources – information and education about 

the hazards which has implications for appropriate actions) into the education curriculum. 

Inclusion of environmental education in the national curriculum including the need for 

existing curriculum review and to include a compulsory element at all levels could help 

achieve desired behavioural change in society more widely and improve sustainable 

development. The transformative behavioural and a systematic change is required to 

achieve a sustainable flood risk management. However, this research acknowledges that 

further research is required to study operational and financial implications surrounding 

the new environmental education curriculum design. The complex interdisciplinary 
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nature of the course would demand changes in current teacher education programmes 

and create challenges to the implementation and effectiveness of the programme due to 

current shortage of trained teachers in the field of study.  

 

Both environmental education and infrastructural resilience will help to bridge the gap 

between the reduction of flood risk vulnerabilities and climate change adaptation. There 

is need for corporate interactions and collaborations among the prominent institutions, 

agencies, and departments in charge of environmental matters, protection, preservation 

and management. The results of this research unfold reliable feedback on meteorological 

and hydrological events condition and how the communities respond in the past to 

climate variability and change, which is applicable for governmental planning in water 

resources, climate adaptation, also flood prevention and its associated negative impacts. 

Therefore, this work is highly useful and thereby recommended for the Federal 

government of Nigeria. 
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Faculty of Science and Engineering Research Ethics Committee  

26 March 2020  
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I am pleased to inform you that your application for research ethics approval has been 
approved. Application details and conditions of approval can be found below. 
Appendix A contains a list of documents approved by the Committee. Application 
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Please note: this approval is subject to the restrictions laid out in the Policy on 
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 All serious adverse events must be reported to the Committee 
(ethics@liverpool.ac.uk) in accordance with the procedure for reporting adverse 
events. 
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Appendix B 
First field survey questionnaire 

 

 
 

Residents Questionnaire in Ijedu-Ode 
Introduction 
Dear participants,  
This questionnaire has been built as a part of my PhD research, I am currently studying a 
Doctor of Philosophy (PhD) in the Faculty of Science and Engineering, School of 
Environmental Sciences and Department of Geography and Planning at University of 
Liverpool, United Kingdom. The PhD aims to determine the mechanisms, causes and 
potential solutions to pluvial flood risk in urban tropical African communities, using a case 
study of Ijebu-Ode, in Southern Nigeria. The research is solely for an academic purpose 
and the principal outcome is intended to be a better understanding of how best to proffer 
a long-term sustainable mitigation approach to the apparent flooding confronting the 
Ijebu-Ode city. 
 
This questionnaire has been designed to be complete individually. Information obtained 
in this survey will be kept strictly confidential for this study. For any query related to the 
survey or the study you are welcome to contact me on 
Temitope.Aiyewunmi@liverpool.ac.uk. 
 
I will be grateful if you can complete this survey ASAP so that will help to achieve my target 
in a short period of time. I would like to express my appreciation for your kind support. 
 
Best regards 
Temitope Aiyewunmi 
 

  

mailto:Temitope.Aiyewunmi@liverpool.ac.uk
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Please place a cross over your home. This will permit the anonymous results of this survey to be mapped, it will not however be possible to identify 

individual properties. 

 

Image from Google Earth ©
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Please be precise by ticking the right box □ when answering the questions. 
 

Section 1: Participant Information 
 

(1) Gender?  A. Male □   B. Female □ 
 

(2) What is your age?  
A. 18-25 □        B. 26-35 □       C. 36-45 □               D. 46-55 □     E. 56-65 □       F. 66 and 
above □   
 
(3) What is your occupation?  

A. Student □  B. Trader □  C. Business executive □      D. Public servant □        E. 
Others □ 
 

(4) What is your level of education?  
A. Primary □     B. Secondary □  C. Tertiary □   D. No formal □             E. 
Others □ 

 

Section 2:  Home area information 

(5) What is the predominant home ownership type in your area?  
A. Public □   B. Private □   C. Government □ 
 

(6) What is the predominant land use in your area?  

A. Residential □  B. Commercial □  C. Industrial □   D. Education □      E. 
Farming □ 

 

(7) What is the predominant building structure in your area?  
A. Wood frame □  B. Mud □  C. Concrete □                D. Brick or block □ 
 E. Other □ 
 

(8) What is the predominant house type in your area?  
A. Bungalow □ B. A story building □ C. 2-storey building □ D. More than 2-storey 
building □ E Other □ 
 

(9) How long have you been living in Ijebu-Ode (years)?  
A. 0-1 □  B. 2-5 □  C. 6-15 □  D. 16-25 □  E. 25 and above □ 

(10)  What is your residential status?  
A. Permanent □            B. Temporary □         C. Visiting □ 
 

(11)  Do you have a rescue or emergency flood response plan in your area? 
A. Yes □          B. No □ 
 

(12)  Do you have information on flood problems in your area (Ijebu-Ode)?  
A. Yes □           B. No □ 
 

(13)  If yes, what is the source? 
A. Nigeria Meteorological Agency (NiMet) report □          B. Radio news □             
C. Newspaper □           D Television news □               E. Personal observation □ 
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Section 3: Flood risk indicators 

(14)  Do you have a river in your area?  
A. Yes □           B. No □ 
 

(15)  If yes, do you live near or close to a river?  
A. Yes □           B. No □ 
 

(16)  If yes, what is the distance usually covered (km)?  
A. Less than 1 □      B. 1 □       C. 2 □              D. 3 □                E. 4 and above □ 
 

(17)  Do you often experience flood near or around where you live?  
A. Yes □            B. No □ 
 

(18)  If yes, could you please mention causes of the flood in your area: 

………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
……………………………… 

 

(19)  Did you imagine or expect that this area would be affected by flood?  
A. Yes □               B. No □ 
 

(20)  If yes, could you please explain: 

………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
……………………………… 

(21)  If no, kindly state your reasons: 

………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
……………………………… 

 

(22)  During which months of the year do you usually experience the flood 
disasters/erosion? 
 A. Jan □      B. Feb □    C. Mar □      D. Apr □        E. May □        F. Jun □         G. Jul □        
 H. Aug □ I. Sep □         J. Oct □         K. Nov □          L. Dec □ 
 

(23)  Please indicate the months that major floods events usually occur in your area   
A. Jan □      B. Feb       □ C. Mar □     D. Apr □        E. May □         F. Jun □        G. Jul □   
H. Aug □         I. Sep □       J. Oct □          K. Nov □        L. Dec □ 
 

(24)  How long do you feel the effects of the flood (days)?  
A. 1-5 □      B. 6-10 □        C. 11-15 □      D. 16-20 □           E. 21 and above □ 
 

Section 4: Resilience indicators 

(25)  What coping measures have you used to reduce the flood disasters in your area?  
A. Sand filling □          B. Clearance of drainage □          C. Digging holes around your 
building □ D. Construction of concrete barriers □           E. Relocation □ 
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(26)  Do you get government attention/benefits at any time for the flood disasters in 
your area? A. Yes □            B. No □ 
 

(27)  Do you receive aid in form of shelter and financial assistance from family and 
friends?  
A. Yes □            B. No □ 
 

(28)  Do you receive donations from religious bodies/charity organizations?  
A. Yes □            B. No □ 
 

(29)  Do you have flood insurance?  
A. Yes □            B. No □  If No, why 
not.................................................................. 
 

(30)  Do you think you and your household are prepared for future flood event? 
A. Yes □            B. No □   

(31)  If No, why not and what action could you take? 

………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
……………………………… 
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Table 1: Respondents’ awareness of the effects of flood disasters in Ijebu Ode. 
VS: Very severe; S: Severe; NTS: Not too severe; NT: Not severe; NSA: Not so severe. 

 
S/N 

 
Severity of effects of flood disasters 

Ratings 

VS S N
TS 

NS NSA 

5 4 3 2 1 

1 Flooded/restricted access to premises by flood      

2 Flooded street/restricted passage      

3 Loss of lives/injury      

4 Often infected with malaria fever      

5 Destruction of road asphalt/road cutting and 
degradation/potholes 

     

6 Contamination of drinking water source      

7 Damaged properties/homes      

8 Loss of farmland      

9 Erosion of building foundation/collapse of building      

10 Increase of cost of living      

11 Rendered homeless/displaced      

12 Affected business      

13 Drowning in the flood/washing away of people by the runoff 
water 

     

14 Dirtiness/poor aesthetics of the environment      

15 Others (Specified)      
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Table 2: Residents’ perceived causes of flood vulnerability. 
SA: Strongly Agree; A: Agree; I: Indifferent; D: Disagree; SD: Strongly disagree. 

 
S/N 

 
Substantive causes of flooding 

Ratings 

SA A I D SD 

5 4 3 2 1 

1 Heavy/prolonged rainfall      

2 Increased surface runoff water after rainfall due to 
blocked drainages 

     

3 Blockage of/or waste disposal into drainage channels      

4 Inadequate drainage channels      

5 Poor waste management      

6 Poor physical planning      

7 None compliance/violation to environmental laws      

8 High urbanization/high population growth      

9 Flood from river      

10 Building along water channels      

11 None compliance/violation of planning regulations      

12 Construction and reconstruction      

13 Slope/nature of terrain      

14 Poor weather forecast/non-heading to weather forecast      

15 Absence of trees/exposure of soil surface to direct 
rainfall 

     

16 Lack of environmental education/awareness      

17 Illegal channelization of drainage channels      

18 Weak govt. policies and programmes/poor political will      

19 Social and cultural activities      

20 Regular flooding      
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Table 3: Respondents’ perspective of the effectiveness of flood control.  
HE: Highly effective; E: Effective; ME: Minimally effective; NE: Not effective; NEA: Not 
effective at all 

 
S/N 

 
Effectiveness of flood control 

Ratings 

HE E ME NE NEA 

5 4 3 2 1 

1 Proper use of drainage      

2 Constant opening and evacuation of solid waste and 
silt from the drainages 

     

3 Proper refuse disposal      

4 Construction of drainage where there is none      

5 Properly channelled and well connected drainages       

6 Proper land use planning      

7 Adequate provisions of waste disposal facilities      

8 Creating environmental education and awareness on 
the danger of flood 

     

9 Sorting of wastes before disposal      

10 Use of sand bags and other flood barriers      

11 Raising of building foundation      

12 Regular planting of trees in open/exposed spaces      

13 Construction of bridge      

14 Regular environmental check by relevant agencies      

15 Adequate rainfall forecast and prompt alert to the 
residents’ 

     

Education      

16 Schools play a significant role for increased awareness 
of flood risk education for students. 

     

17 Students have enough awareness of flood risk in 
Nigeria. 

     

18 Students have enough awareness in terms of 
practicing good flood risk practice (e.g. keeping 
drainage channels clear of rubbish) in Nigeria. 

     

19 Student’s awareness of flood risk has an impact on 
flood risk family awareness. 

     

20 Do you feel teachers are sufficiently aware of flood 
risk problems in Nigeria? 

     

 

Section 4: Mitigation  

Mitigation approach for the flood risk reduction 

(1) Do you think flood risk management is achievable in Ijebu-Ode?  
A. Yes □       B. No □          If No, why not.................................................................. 
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(2) Which of the following sustainable measures do you consider necessary for effective 
flood risk management in Ijebu-Ode?  
i. Proper land use and planning through regulated development  
   A. Yes □          B. No □  
ii. Concentration on construction of sufficient drainages, maintenance and regular 
desilting existing drains/gutters   
   A. Yes □          B. No □  
iii. Frequently evacuating the solid waste to improve hydraulic performance of drains 
and increase their carrying capacities   
   A. Yes □         B. No □  
iv. Effective weather forecast and flood warning alert systems (i.e. radio, phones etc.)  
  A. Yes □          B. No □  
v. Introduction of flood-risk education in the school curricula at all levels and also 
extensively use effective community awareness to increase the people’s flood risk 
perception and preparedness.  
 A. Yes □           B. No □  
vi. Conscious allocation of financial resources (adequate funding) by central 
government towards flood control  
A. Yes □            B. No □ 
vii. Consequences of rapid urbanization and poor urban planning need to be 
addressed □ 
viii. Improvements in the institutional capacities  
A. Yes □            B. No □ 
ix. Prevention of further erection of building and further developments in the 
identified flood prone areas  
A. Yes □           B. No □ 

Please use the space below if you have any further comments relevant  
………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
……………………………… 

THANK YOU VERY MUCH FOR YOUR ANSWERS AND YOUR VALUABLE SUPPORT 
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Appendix C 
First field survey oral interview questions 

To determine the mechanisms, causes and potential solutions to pluvial flood risk in urban 
tropical African communities, using a case study of Ijebu-Ode, in Southern Nigeria 
The interviews will begin with ten leading questions which are all open-ended. They are 
followed by supplementary questions which are made up at that time, based on the 
responses of the leading questions. The main aim is to keep the objectives of the research 
constantly in focus so that all the aspects of the study can be covered. Below are the ten 
leading questions: 

(1) How long have you lived in Ijebu-Ode or moved/relocated into this area? Would 
you be willing to mark n the map the area/neighbourhood you reside in? 

(2) Have you experienced flooding in this area in the past or presently or both past and 
present? If yes, please kindly explain the common causes of flooding in this area?  

(3) Did you imagine or expect that this area would be affected by flood before 
considering building a house or living here? 

(4) What are the challenges/effects of flooding that are unique/special to your area or 
surroundings?  

(5) What are your experiences of flooding and how have you responded? 
(6) What are your collective efforts in this area or surroundings to reduce and manage 

the flood problems? 
(7) What are the effort (s) made so far by Government (Local or State) in solving the 

flood problems in your area or surroundings? 
(8) Have you made any personal decisions to reduce future flood risk of disaster (s) in 

your area? 
(9) How will you describe the problem of flood in Ijebu-Ode? 
(10) What measure (s) or step (s) do you personally consider as best or necessary that 

will provide a long-lasting solution to the problem of flooding in your area in 
particular and Ijebu-Ode in general? 
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Appendix D 
Second field survey questionnaire 

 

 
 
Questionnaires for academic staff of Tai Solarin University of Education in Ijebu-Ode 
Introduction 
Dear participants,  
This questionnaire has been built as part of my PhD research, I am currently studying a Doctor 
of Philosophy (PhD) in the Faculty of Science and Engineering, School of Environmental 
Sciences and Department of Geography and Planning at University of Liverpool, United 
Kingdom. The PhD aims to determine the mechanisms, causes and potential solutions to 
pluvial flood risk in urban tropical African communities, using a case study of Ijebu-Ode, in 
Southern Nigeria. The research is solely for an academic purpose and the principal outcome 
is intended to be a better understanding of how best to proffer a long-term sustainable 
mitigation approach to the apparent flooding confronting the Ijebu-Ode city. 
 
This questionnaire has been designed to be complete individually. Information obtained in 
this survey will be kept strictly confidential for this study. For any query related to the survey 
or the study you are welcome to contact me on Temitope.Aiyewunmi@liverpool.ac.uk. 
 
I will be grateful if you can complete this survey ASAP so that will help to achieve my target 
in a short period of time. I would like to express my appreciation for your kind support. 
 
Best regards 
Temitope Aiyewunmi 

 
 
 
 

Please be precise by ticking the right box □ when answering the questions. 
 

Section A: Participant Information 
 

(5) Gender?  A. Male □   B. Female □ 
 

(6) What is your age?  
A. 18-25 □        B. 26-35 □       C. 36-45 □               D. 46-55 □     E. 56-65 □       F. 66 and 
above □   
 
(7) What is your department?  

A. Geography and Planning□ B. Social Studies □ C. Primary Education Studies □ 
 

(8) What is your level of qualification?  
A. B.Ed. □ B. B.Sc. (Ed.) □ C. M.Ed.□ D. M.Sc.  □ E. PhD. □ 
 

       (5)  What is your position/rank? 
          A. Lecturer Grade 2 □ B. Lecturer Grade 1 □ C. Senior Lecturer □ D. Principal              
Lecturer/Associate Professor/Reader □ E. Senior Principal Lecturer/Professor □ 

mailto:Temitope.Aiyewunmi@liverpool.ac.uk
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      (6) What is your number of years in service? A. 1-5 □ B. 6-10 □ C. 11-15 □ D. 16-20 □ E. 21 
and above □ 
 

 
Section B: Climate information 

(7) Climate change is real and posing serious threat, harming people and environment.     
A. Strongly agree □ B. Agree □ C. Don’t know □ D. Disagree □ E. Strongly disagree □.         

 
(8) There is insufficient knowledge about the hazard posed by floods, which increase 

vulnerability of communities to flood. A. Strongly agree B. Agree □ C. Don’t know □ 
D. Disagree E. Strongly disagree □.  
 

(9) Educating young people on climate change and flood risk will decrease vulnerability 
to flooding.  A. Strongly agree B. Agree □ C. Don’t know □ D. Disagree E. Strongly 
disagree □.  

(10) Unsustainable living habits of the people is a confirmation of insufficient flood and 
environmental knowledge, risk perception and risk communication. A. Strongly agree 
B. Agree □ C. Don’t know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you agree or disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

(11)  Sufficient knowledge on climate change and flood disaster risk management will 
help raise awareness and impart preventive habits in the people. A. Strongly agree 
B. Agree □ C. Don’t know □ D. Disagree E. Strongly disagree □.  

(12)  Including climate change and flood risk education in teacher education programmes 
could help raise peoples’ flood knowledge and better habits towards environment. . 
A. Strongly agree B. Agree □ C. Don’t know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you agree or disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 
  

Section C: Flood information 
(13)  Flooding is a major and the prevailing environmental hazard impacting the people’s 

lives, properties and environment in Nigeria. A. Strongly agree B. Agree □ C. Don’t 
know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you agree or disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

(14)  Unsustainable living habits of people are major factors exacerbating incidences of 
floods and vulnerabilities in Nigerian cities and towns. A. Strongly agree B. Agree □ 
C. Don’t know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you agree or disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 
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(15)  Insufficient flood knowledge could impair peoples risk perception and preparedness 
intentions. A. Strongly agree B. Agree □ C. Don’t know □ D. Disagree E. Strongly 
disagree □. 

(16)  Increasing the peoples’ environmental protection literacy, could help in achieving 
desirable behavioural changes and sustainable flood risk management (FRM) in 
Nigeria communities. A. Strongly agree B. Agree □ C. Don’t know □ D. Disagree E. 
Strongly disagree □. 
Please explain the reasons why you agree or disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

(17)  Designing a robust climate and flood risk education (curriculum) will help raise 
awareness of climate change and the impacts of humans on the environment. A. 
Strongly agree B. Agree □ C. Don’t know □ D. Disagree E. Strongly disagree □. 
 

Section D: Waste management information 
(18)  Solid wastes are indiscriminately disposed and poorly collected in Nigerian cities and 

towns. A. Strongly agree B. Agree □ C. Don’t know □ D. Disagree E. Strongly disagree 
□. 
Please explain the reasons why you agree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

(19)  Lack of public perception and awareness on proper waste management approach 
couple with institutional weaknesses are key drivers of unsustainable habit and poor 
practices in waste generation and disposal in Nigeria. A. Strongly agree B. Agree □ C. 
Don’t know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

(20)  When it is about to rain or raining, people are in habit of emptying and disposing off 
their domestic wastes and rubbish in drainage channels and surface runoff. A. 
Strongly agree B. Agree □ C. Don’t know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you agree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

(21)  Large chunk of the uncollected municipal solid wastes ends up blocking the drainage 
channels, obstructing free flow of water, forcing the excess water to spill on the roads 
and surroundings, causing panic and severe havoc on lives and properties. A. Strongly 
agree B. Agree □ C. Don’t know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 
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(22)  Including environment education (EE) in teacher education curriculum will increase 
household level of awareness on environmental implications of poor domestic waste 
disposal and management. A. Strongly agree B. Agree □ C. Don’t know □ D. Disagree 
E. Strongly disagree □. 
Please explain the reasons why you disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

(23)  Good governance and effective institutional capacity and coordination at the local 
government level (i.e., LEMA & NIMET) could foster proactive response towards 
domestic waste and flood risk management. A. Strongly agree B. Agree □ C. Don’t 
know □ D. Disagree E. Strongly disagree □. 
Please explain the reasons why you agree or disagree 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
……………………………………………………………………………………… 

 
Section E: School information 

(24)  Does government through the Ministry of Education give ‘much’ concerns to 
‘issues’ of environmental education? A. Yes □ B. No □. 
If no, why? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………  

(25)  Is environmental education taught as a compulsory subject in Nigerian schools? A. 
Yes □ B. No □. 
If yes, how successful is it? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
If no, why and should it be a subject at all levels? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 

(26)  Mention some of the environmental issues and problems that is common in your 
environment/surroundings. 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 

(27)  Do you think that pupils/students are aware of environmental issues and problems? 
A. Yes □ B. No □. 
If yes, to what extent? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
If no, what could be responsible? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
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(28)  Do you think pupils/students are getting the desired awareness and perception, new 
patterns in value, habits and capacity building capable of reducing flood risk? A. Yes 
□ B. No □. 
If yes, to what extent? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
If no, why?  
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 

(29)  Do you think current Nigeria curriculum programme in areas of some related subject 
such as geography, social studies and civic education comprises of subject matter on 
climate change and flood risk management? A. Yes □ B. No □ 
If yes, to what extent? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
If no, should environment education be included in the teacher education curriculum 
and be taught as a subject or course as to meet the ‘new demands’ of environmental 
literacy on climate change adaptation and flood risk management? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………  

 
(30)  Do the student teachers offer environmental education as a compulsory subject or 

course? A. Yes □ B. No □. 
If yes, do student teachers have adequate environmental education knowledge and 
awareness? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
If no, why? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 

(31)  Do you think current practising classroom teacher are qualified to impart climate 
change and flood risk education in Nigeria? A. Yes □ B. No □. 
If yes, to what extent? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
If no, do you think that the in-service training of teachers for sufficient content and 
pedagogical knowledge in environmental education is crucially important to the 
improvement of expertise for teaching and learning of climate change Adaptation 
and flood risk management? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 

 
(32)  Do school management often conduct seminars and workshops on environmental 

issues? A. Yes □ B. No □. 
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If yes, how often? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
If no, why? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
………………………………………………………………………………………………… 
 

Section F: Educational needs 
(33)  Would the teachers be happy to teach the students about environment and climate 

change to achieve improvement in environmental and disaster management? A. Yes 
□ B. No □ 

(34)  What will teachers need to provide for module or content in teaching and learning 
of climate change and flood risk management? 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………. 

(35)  Any other comments 
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………. 
 
Thank you for your time and effort in completing this survey, your input will help 
to achieve improvement in future environmental management.  
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Appendix E 
Second field survey oral interview questions 

General question 
(1) Could you please say what your role is? and how is this related to environmental 

education? 
(2) In your opinion do you think environmental education is visible and achievable? If 

yes, how? If no, what are the challenges and way out? 
(3) Could you please mention the major environmental hazard severely affecting 

people’s lives, properties and destroying the environment in Nigerian cities and 
towns? Please could you recount your personal experience (s)? 

(4) In your opinion please what are the factors responsible for flood hazards and disaster 
risks in Nigeria cities and towns?  How and why?  

(5) What do you think is responsible for population (people) poor habit towards 
environment?  

(6) What do you think is responsible for indiscriminate domestic waste disposal and 
collection? 

(7) In your opinion, do you think adequate attention is giving to environmental 
management by government?  

(8) Do you think the current flood risk management approaches at the local government 
level are effectively reducing flood and Impacts? If yes, how and to what extent? If 
no, what could be responsible? 

(9) Do you think the role media could be valuable in communication of climate change 
and flood risk awareness? 

Ministry of Education 
(10) In your opinion please what has been academic practices, programmes and activities 

in place at the local government level to reduce flood risk and quick recovery?  
(11)  Do you think desirable habitual change about environmental management will help 

flood risk reduction in Nigeria?  If yes, how? If no, why? 
(12)  In your opinion how do you think desirable and sustainable flood preventive 

behaviour could be achieved? If yes, how? and if no, why? 
(13)  Do you think current general Goals and Philosophy of Nigeria Education addresses 

climate change adaptation and flood disaster risk management? If yes, how? If no, 
why?  

(14)  What aspect of flooding problem do you think should be included in the teacher 
education programmes curriculum and syllabus? 

(15)  In your opinion how best could climate and flood education be imparted and 
inculcated into the pupils/students in schools? 

Ministry of Environment/Ministry of Local Government Administration 
(16)  In your opinion, do you think the Local Emergency Management Agency (LEMA) 

exist? If yes, could you please explain? And if no, why?  
(17)  In your opinion, do you think National Emergency Management Agency (i.e., NEMA), 

State Emergency Management Agency (i.e., SEMA) and Local Emergency 
Management Agency (i.e., LEMA) are performing their objectives? If yes, to what 
extent? If no, what are the challenges? 

(18) In your opinion, what has been practices and activities put in place by your ministry 
at the local government level to reduce flood risk and quick recovery?  

(19)  What are the challenges hindering your ministry to optimize flood risk management 
both at local and state level? 

(20)  In your opinion please how best could awareness on climate change adaptation and 
flood risk management be communicated at the local level?  
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Appendix F 
Major conclusions from previous IPCC assessments (Niang et al., 2014). 

Report Major conclusions References 

Special Report on 
Regional Impacts of 
Climate Chang 

• Sensitivity of water resources and coastal zones to 
climatic parameters  
• Identification of climate change as an additional 
burden on an already stressful situation  
• Major challenges for Africa: lack of data on energy 
sources; uncertainties linked to climate change scenarios 
(mainly for precipitation); need for integrated studies; 
and the necessary links between science and decision 
makers 

Zinyowera et al. 
(1997 

Third Assessment 
Report 

• Impacts of climate change on and vulnerability of six 
sectors: water resources; food security; natural 
resources and biodiversity management; health; human 
settlements and infrastructure; desertification 
•Adaptation strategies for each of the sectors  
• Threats of desertification and droughts to the economy 
of the continent  
• Suggestion of adaptation options: mainly linked with 
better resource management  
• Identification of research gaps and needs: capacity 
building; data needs; development of integrated 
analysis; consideration of literature in other languages 

Desanker et al. 
(2001) 

Fourth Assessment 
Report 

• Vulnerability of Africa due mainly to its low adaptive 
capacity  
• Sources of vulnerability mainly socioeconomic causes 
(demographic growth, governance, conflicts, etc.)  
• Impacts of climate change on various sectors: energy, 
tourism, and coastal zones considered separately  
• Potential impacts of extreme weather events (droughts 
and floods)  
• Adaptation costs  
• Need for mainstreaming climate change adaptation 
into national development policies  
 
Two case studies:  
Food security: Climate change could affect three main 
components of food security.  
Traditional knowledge: African communities have prior 
experience with climate variability, although this 
knowledge will not be sufficient to face climate change 
impacts.  

• Research needs: better knowledge of climate 
variability; more studies on the impacts of climate 
change on water resources, energy, biodiversity, 
tourism, and health; the links between different 
sectors (e.g., between agriculture, land availability, 
and biofuels); developing links with the disaster 
reduction community; increasing interdisciplinary 
analysis of climate change; and strengthening 
institutional capacities 

Boko et al. 
(2007) 
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Appendix G 
Record of flood disaster in some countries in Africa (1900-2019) 

Countries Disaster 
Type 

Event  
Count 

Total 
Death 

Total 
Affected 

Damage 

Nigeria - 
Flash flood 
Riverine flood 

17 
6 
28 

386 
330 
1110 

2076354 
109165 
10275064 

276900 
7805 
636717 

Ghana - 
Flash flood 
Riverine flood 

6 
1 
16 

97 
13 
409 

1135159 
0 
385990 

86700 
0 
33500 

Niger - 
Flash flood 
Riverine flood 

9 
4 
16 

256 
29 
271 

785398 
73867 
154040 

11000 
0 
261039 

Burkina 
Faso 

- 
Flash flood 
Riverine flood 

5 
3 
12 

24 
6 
142 

76354 
17730 
561873 

0 
0 
181176 

Sudan - 
Flash flood 
Riverine flood 

9 
6 
24 

67 
272 
872 

568420 
843364 
6164507 

25000 
0 
533200 

Ethiopia - 
Flash flood 
Riverine flood 

14 
9 
32 

136 
863 
1105 

405840 
1129358 
1809978 

920 
9400 
8900 

Kenya - 
Flash flood 
Riverine flood 

11 
8 
37 

401 
134 
1150 

1182388 
51500 
2232222 

371850 
500 
136038 

Liberia - 
Riverine flood 

1 
5 

0 
14 

15431 
38410 

0 
0 

Senegal - 
Coastal flood 
Flash flood 
Riverine flood 

10 
1 
1 
10 

11 
0 
1 
79 

360114 
2000 
23600 
834111 

3406 
50 
0 
50979 

Chad - 
Flash flood 
Riverine flood 

4 
2 
12 

2 
100 
199 

82609 
349269 
1006087 

0 
1000 
10000 

Rwanda - 
Flash flood 
Riverine flood 

4 
2 
10 

101 
34 
170 

1900360 
26051 
85739 

22000 
0 
9 

Togo - 
Riverine flood 

4 
8 

0 
72 

59965 
547695 

0 
0 

Source: EM-DAT Database (CRED) (1900-2019) 
Available At: https://www.emdat.be/emdat_db/ 
 

 
  

https://www.emdat.be/emdat_db/
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Appendix H 
Tragedies of flood disaster and associated impacts in selected African urban areas 

Country Places 
affected 

Disaster Natural 
cause 

Human 
cause 

Effects Month/
Year 

Togo Northern 
Togo 

Flooding Heavy 
rainfall 

- 60,000 + people are 
affected, over 30,000 
houses destroyed and 6 
dams, 20 people died, 
cultivate lands washed 
away, damaged 
infrastructure and many 
people were displaced 

- 

Ghana Upper East 
Region 

Flood Heavy 
rainfall 

- 75,000 people affected, 
school, building and 
roads submerged 

Aug, 
2007 

Niger - Flood Heavy 
rains 

- 4,500 + people affected Aug, 
2007 

Mali - Flood Heavy 
rains 

- 15,000 + people affected Aug, 
2007 

Uganda Teso, Lango 
& Busisu 
Region 

Flood Heavy 
rainfall 

- 300,000 people affected, 
submerged the land and 
damaged crops and 
displaced many people 

July, 
Aug, Oct, 
2007 

Sudan Eastern and 
Southern 
Sudan-Blue 
Nile, Gezira, 
Red Sea, 
Upper Nile 
etc. 

Flash 
flood 

Torrenti
al rain 

- 500,000 + people 
affected, at least 200 are 
homeless, 113 died, an 
estimated 42,000 
hectares of crops lost, at 
least 12,000 head of 
livestock. Acute water 
diarrhoea (AWD) which 
killed 57 people 

July 
2007 

Kenya Western 
Kenya-
Buldalangi 

Flood, 
Nzoia 
River 
Overflow 

Heavy 
rains 

- Displaced 1,700 families, 
submerged houses and 
farmland 

Oct, 
Nov, 
2006; 
Aug, 
2007 

Angola Benguela 
Province 

Flooding Heavy 
rain 

- 16 people reportedly 
died, 86 houses damaged 

2019, 
March; 
2015, 
March  
and 
2016, 
Jan 

South 
Africa 

Mozambiqu
e and 
Malawi 

,, Heavy 
rain 

Poor up-
keep and 
planning 

Over 500,000 people 
were affected with at 
least 40 fatalities, 3 
people reportedly died 
and houses and bridges 
were damaged 

2019, 
March 

Zimbabw
e 

Chiredzi 
District in 
Masvingo 
Province 

,, 203 mm 
rainfall 
in 24 
hours 

- 50 homes damaged and 
300 people affected 

2019, 
Feb; 
1977 
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Malawi Southern 
and Central 
Region 

,, Heavy 
rain 

- 1,000 people displaced, 
15 people injured, 260 
houses damaged 

2019, 
Feb 

Rwanda Goma to 
Kigali, 
Gisenyi 
district-
North 
Western 
Rwanda 

Flood Heavy 
rainfall 

- 10 villages were flooded, 
damaged houses, 
rendered 7,000 people 
homeless, 15 people died 

Aug, 
2007 

Ethiopia Northern, 
Wester and 
Southern 
Ethiopia 

Flood Heavy 
rainfall 

- 183, 000 people affected, 
42,000 people displaced, 
17 people died, 4,000 
head of livestock 
drowned and washed 
away, 34,000 hectares of 
land damaged. 

Aug, 
2007 

Nigeria Oyo Perennia
l flood 

6 hours 
downpo
ur; 
torrenti
al rain; 
water 
channel
s 
overflo
w their 
banks 

Narrow 
drainage 
channels; 
Building 
houses 
and 
shops on 
water 
channels; 
Non-
complian
ce with 
environ
mental 
laws; 
attitude 
of the 
people; 
Pressure 
on 
drainage 
channels; 
Indiscrim
inate 
dumping 
of refuse 
and 
growing 
of 
bushes 
on most 
drainage
s which 
block 
free flow 
of water; 
Lack of 
tangible 
masterpl

Submerged general part 
of the State; The 
University of Ibadan axis 
of the city were 
submerged; A bulldozer 
was swept away; farm 
lands were submerged 

2017, 
June; 
other 
years of 
flood 
experien
ce 
include:
2011, 
2012,20
13, 
2016,Au
g; 1960, 
1961, 
1963, 
1969, 
1978, 
1980 
(1980 & 
Aug 
2011 
were 
very 
critical 
for the 
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an for 
the city. 

Source: Office for the Coordination of Humanitarian Affairs (OCHA, 2007)/ and 
Flodlist.com/America/floods-paraguay-peru-ecuador-bolivia-2019 
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Appendix I 
National newspapers; National news; Government agencies flood report in Nigeria 

Geo 
zone
s 

State Area/ 
City 

National 
Newspa
pers/ 
News:M
onths 
reported 

Disast
er 

Natural 
Causes 

Human  
Causes 

Effects ( 
Life lost 
and 
damages
) 

Years 
and 
months 
that the 
disaster 
struck 
 
 
 

Easte
rn-
Cent
ral 
Regi
on 

Niger, 
Kogi, 
Anambr
a, 
Delta 
 

- BBC 
News 
(Sept 26, 
2018) 

Flash 
flood 

Heavy 
rainfall, 
Over 
spilling 
of River 
Benue 
and 
Niger 
due to 
heavy 
rain, 
Climate 
Change 

Rapidly 
expanding 
population, 
Lack of 
proper 
town 
planning, 
unregulate
d 
developme
nt, 
Building on 
flood 
plains, 
poor waste 
disposal, 
and 
few/lack of 
drainage 
systems, 
deforestati
on and 
rapid 
urbanizatio
n. 

Over 2.4 
million 
people 
affected, 
2.192,00
0 people 
displaced
, 45 
people 
died; 
extensive 
damage 
of 
farmland 

2012’ 
2015, 
2016, 
2017; 
July, 
Sept and 
Oct 

Nort
h 
Cent
ral 

Nasaraw
a and 
Niger 

Maraba, 
Kar 
Local 
Govern
ment 
Area 

News 
Agency 
of 
Nigeria 
(NAN, 
August 
31, 
2018) 

Flood Heavy 
rain, 
high 
flow of 
Niger 
Basin 

- 15 
people 
reportedl
y killed; 
severe 
damage 
of 
houses, 
propertie
s, bridge, 
culverts 
and road 
damage; 
In 2017, 
7000 
houses 
are 
destroye
d 

2012, 
2017, 
2018; 
July and 
August 

News:Months
News:Months
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,, Benue 21 Local 
Govern
ment 
were 
affected 

World 
Humanit
arian 
Data & 
Trends 
(OCHA 
Aug 11, 
2017) 

Flash 
flood; 
River 
Overfl
ow 

Heavy 
Rainfall 

- 350,000 
reportedl
y 
affected 

2012, 
2017 
Sept & 
OCT 

,, Benue Guma 
Local 
Govern
ment 
Area 

Vanguar
d 
Newspap
er (Sept 
2, 2017) 

Flood 7 hours 
rain 
downpo
ur 

- Washed 
away 8 
bridges, 
submerg
e close to 
50 huts 
and 
houses, 
renderin
g about 
200 
persons 
homeless
, destroy 
farmland
s 

2017, 
Sept: 
worst to 
be 
recorde
d after 
2012 
flood 

,, Plateau, 
Benue, 
Nasaraw
a, Niger, 
Kogi 

Lau, 
Karim 
and 
Damper 
Local 
Govern
ment 
Area 

News 
Express 
(Sept 28, 
2015) 

Flood Rainfall Release of 
Lagdo Dam 
Water in 
Cameroun 

363 
people 
killed, 
houses, 
bridges, 
roads, 
livestock 
and 
farms 
were 
washed 
away 

2012 

Nort
h 
West 

Kano 8 local 
governm
ent 
areas 
affected
-Kiru 
Local 
Govern
ment as 
worst 
 

News 
Agency 
of 
Nigeria 
(NAN, 
August 
31,2018) 

Flood Heavy 
rain 

- Houses 
were 
destroye
d; 3 
people 
died 

2017, 
Aug 

,, Sokoto; 
Kaduna 

Gwadab
awa 
Local 
Govern
ment 
Area of 
Sokoto 

Channels 
Televisio
n (Aug 5, 
2015-up-
dated) 

Flood Heavy 
Rainfall 

- 159+hou
ses were 
destroye
d, over 
30 
houses 
submerg
ed in 
Sokoto 
while in 

2013, 
Aug 
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Kaduna 
over 500 
houses 
were 
affected. 
Propertie
s worth 
millions 
of Naira 
were 
destroye
d. No life 
was lost 

,, Katsina; 
Kaduna 

29 Local 
Govern
ments 
Area are 
affected 

The 
Guardian 
Newspap
er (Sept 
14, 
2018) 

Flood Heavy 
rainfall 

Blocked 
drainages, 
constructio
n of 
structure 
along 
water 
channel, 
illegal 
mining 
along river 
banks 

53 lives 
lost and 
30 
missing 

2018, 
May & 
Sept 

,, Sokoto - Daily 
Times 
(Aug 26, 
2011) 

Flood Rainfall - 6,000 
residents 
affected 

2011, 
Aug 

,, Kaisina - Punch 
Newspap
er (Jun 
24, 
2011) 

Flood Rainfall - 100 
families 
rendered 
homeless 

2011, 
Jun 

Nort
h 
East 
Regi
on 

Borno 
Local 
Govern
ment-
Gwoza, 
Ngala, 
Kaga 
etc. 

Rann World 
Humanit
arian 
Data & 
Trends 
(OCHA, 
Aug 11, 
2017) 

Flood Rainfall - Cut off 
roads; 43 
people 
displaced 

2017, 
Aug 

Sout
h 
Sout
h 
Regi
on 

Edo Esan 
South 
East 
Local 
Govern
ment 
Area 

National 
Televisio
n 
Authorit
y (NTA 
Sept 18, 
2018; 
This Days 
Newspap
er (Sept 
28, 
2018) & 
Punc 
Newspap
er (Sept 

Flood Heavy 
rainfall; 
Overflo
w of 
River 
Niger 

- 30,000 
persons 
displaced
; 42 
communi
ties 
submerg
ed; 8,000 
houses 
and 
thousand
s of 
hectares 
of 
farmland 

2017, 
Sept 
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15, 30, 
2018) 

were 
affected; 
6 people 
died 

,, Edo Edo 
North/ 
Edo 
Central 

Vanguar
d 
Newspap
er (Oct 
12, 
2018) 

Flood Rainfall - Destructi
on of 
thousand
s of 
hectares 
of Rice 
farmland
s 

2018, 
Oct 

,, Cross 
River 

Calabar; 
Ebito; 
Murray; 
Efioter; 
Target 
Duke 

News 
Agency 
of 
Nigeria 
(NAN 
Sept 14, 
2018); 
The 
Nation 
Newspap
er (Sept 
14, 
2018) 

Massi
ve 
flood 

Heavy 
rainfall 

Dumping of 
refuse on 
drainage, 
Building on 
water 
channels 

175 
houses 
destroye
d; 3,000 
people 
displaced
; farming 
activities 
affected 

2018, 
July & 
sept 

,, Balyesa Ovom 
commun
ity in 
Yenagoa 
Local 
Govern
ment 
Area 

Punch 
Newspap
er (Sept 
30, 
2018) 

Flood Rainfall - Submerg
ed more 
than 70 
houses, 
Schools 
and 
Churches 

2018, 
Sept 

Sout
h 
East 

Imo Federal 
Housing 
Estate, 
Egbu, 
Owerri 
North 
and 
World 
Bank 
Area of 
Owerri 
West 

Premium 
Times 
(Mar 22, 
2019) 

Flood Heavy 
rain 
downpo
ur 

Building of 
houses 
along 
waterways 

Many 
houses 
were 
submerg
ed; Over 
#50-
million-
naira 
worth of 
propertie
s 
destroye
d; 3,200+ 
people 
were 
affected 

2017, 
Sept 

Sout
h 
West 

Lagos Ikoyi; 
Victoria; 
Island 

The 
Punch 
Newspap
er (Jul 3, 
2011) 

Flood Rainfall - Schools 
were 
flooded 

2011, Jul 

,, Lagos - The 
Nation 
Newspap

Flood Rainfall - 10 
people 
died 

2011, 
July 
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er (Jul 
12, 
2011) 

,, Lagos - The 
Punch 
Newspap
er (Jul 
18, 
2011) 

Flood Rainfall - 52 lives 
lost; 
Over 170 
houses 
and 
other 
propertie
s 
destroye
d 

2011, Jul 

,, Lagos Oshodi; 
Ladipo 
Bus Stop 

Vanguar
d 
Newspap
er (Aug 
28, 
2016) 

Flood 21 
hours 
heavy 
downpo
ur 

- Flooded 
roads 

2016, Jul 

,, Lagos Lekki; 
Banana 
Island; 
Ikoyi; VI 

Punch 
Newspap
er (July 
9, 2017) 

Flood 12 
hours 
heavy 
rain; 
Climate 
change 

Lack of 
proper 
planning; 
Rapid 
urbanizatio
n & 
population 
increase; 
Poor 
drainage 
systems/bl
ocked 
drainage 
with solid 
waste; 
Land 
reclamatio
n/Sand 
filling; Poor 
Sanitation 

Houses 
and 
roads 
were 
flooded; 
Traffic 
jam; 
Swallowe
d houses 
and cars; 
25 
people 
died. 

2011, 
July; 
2017, 
July. 

,, Lagos - Enviro 
News 
(Jan 20, 
2019) 

Heavy 
flash 
flood 

First 
rain in 
2019 
which 
lasted 
for 
about 
1hr:30
mins 

Blocked 
drains/gutt
ers 

Affected 
business
es and 
blocked 
roads 

2019, 
Jan 

,, Oyo Ibadan-
Orogun 

Vanguar
d 
Newspap
er (June 
23, 
2017) 

Peren
nial 
flood 

6 hours 
downpo
ur; 
torrenti
al rain; 
water 
channel
s 
overflo

Narrow 
drainage 
channels; 
Building 
houses and 
shops on 
water 
channels; 
Non-

Submerg
ed 
general 
part of 
the 
State; 
The 
Universit
y of 

2017, 
June; 
other 
years of 
flood 
experien
ce 
include:
2011, 
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w their 
banks 

compliance 
with 
environme
ntal laws; 
attitude of 
the people; 
Pressure 
on 
drainage 
channels; 
Indiscrimin
ate 
dumping of 
refuse and 
growing of 
bushes on 
most 
drainages 
which 
block free 
flow of 
water; Lack 
of tangible 
masterplan 
for the city. 

Ibadan 
axis of 
the city 
were 
submerg
ed; A 
bulldozer 
was 
swept 
away; 
farm 
lands 
were 
submerg
ed 

2012,20
13, 
2016,Au
g; 1960, 
1961, 
1963, 
1969, 
1978, 
1980 
(1980 & 
Aug 
2011 
were 
very 
critical 
for the 
State)  

,, Oyo Ibadan The 
Punch 
Newspap
er (June 
24, 
2011) 

Flood 5 hours 
rain 
downpo
ur 

- 1 person 
died; 
Washed 
away 
2,105 
buildings 

2011, 
June 

,, Ondo Akure-
Ondo 
State 
Capital 

Vanguar
d 
Newspap
er (Nov 
8, 2018) 

Flood Heavy 
downpo
ur 

- 2 people 
were 
swept 
away 

2018, 
Aug 

,, Ondo Ilaje-Ese 
Odo LGA 
of Ondo 
State 

Today 
Nig 
News 
(March 
22, 
2019); 
The 
Guardian 
Newspap
er (Mar 
23, 
2019) 

Flood Wind 
Storm 
& 
Ocean 
Surge 

- Affected 
7 Local 
Governm
ent Area; 
745 
people 
were 
affected 

2018 

,, Ondo Ikare 
headqua
rters of 
Akoko 
North 
LGA 
Ondo 
State; 
Hospital 

The 
Nation 
Newspap
er (Aug 
25, 2018 

Flood 4 days 
torrenti
al 
rainfall 

Blocked 
gutters; 
Indiscrimin
ate 
dumping of 
refuse; 
Poor water 
channelizat
ion 

Flood 
roads 
making it 
impassab
le for 
vehicles 
to ply 

2018, 
Aug 
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Junction
; First 
Bank 
Area & 
Dan 
Road  

,, Ogun Abeokut
a-State 
Capital; 
Ijaye, 
Kuto; 
Lafenwa
; 
Okelant
oro 
Areas 
etc. 

Vanguar
d 
Newspap
er (July 
20, 
2018) 

Flood 3 hours 
Heavy 
torrenti
al rain 

Indiscrimin
ate 
building of 
houses; 
Dumping of 
refuse 
particularly 
along 
waterways 
and 
drainages 

11 
people 
died; 
Property 
worth of 
billions 
of naira 
were 
lost; 
Shops 
submerg
ed. 

2018, 
July 

,, Ogun Abeokut
a; Ota; 
Atan; 
Ijebu-
Ode; 
Ijebu-
Igbo; 
Ago-
Iwoye 
Cities 
etc. 

New 
Flakes 
News, 
Nigeria 
(Jul 14, 
2018) 

Flood Heavy 
rainfall 

- Propertie
s worth 
millions 
of naira 
were 
destroye
d; many 
people 
were 
rendered 
homeless 
and 
hopeless; 
several 
vehicles 
and 
houses 
were 
trapped 
and 
submerg
ed 

2018, 
July 

,, Ogun Ijebu-
Ode 
LGA, 
Ogun 
State-
Oyingbo
, 
Obalend
e, 
Italapo 
junction, 
Ejinrin 
road, 
Talbot 
road, 
Imowo 
road, 

P.M.New
s (Oct 5, 
2011) 

Flood Heavy 
rain 

Lack of 
drainage 
channels; 
Dumping of 
refuse in 
the 
gutters; 
Narrow 
and 
shallow 
gutters 

Flooded 
roads; 
Many 
were 
trapped 
in the 
flood for 
7hrs +; 
Traffic 
Gridlock, 
Roads 
with big 
and wide 
potholes 
and 
severe 
damage 

2011, 
Oct 
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Omo-
Owo 
road, 
Ondo 
road by 
Epe 
motor 
parks 
etc. 

of the 
town. 

,, Ogun Ijebu-
Ode-
mostly 
Igbebe 
road 

Hot 
News 
(Feb 10, 
2012) 

Flood Many 
hours 
of 
rainfall; 
High 
volume 
of 
water 
flowing 
from 
Ibadan 
garage 
and 
Bonojo 
road 

Culverts 
under 
constructio
n 

Submerg
ed 
houses 
and 
shops, 
flooded 
roads; 
Loss of 
propertie
s. 

2012, 
Feb 

,, Ogun Ijebu-
Ode- 
Talbot, 
Osinubi, 
Igbeba 
road, 
Molipa, 
Ondo 
road 
Areas 
etc. 

Tribune 
Newspap
er (Feb 
27, 
2012) 

Flood A 
sudden 
downpo
ur, 
which 
lasted 
for 
more 
than 
one 
hour. 

- Flooded 
the roads 
making it 
impassab
le; 
Damaged 
propertie
s 

2012, 
Feb 

,, Ogun Ijebu-
Ode 

Vanguar
d 
Newspap
er (July 
15, 
2018) 

Massi
ve 
flood 

Multi-
hour 
downpo
ur 

- Swept 
away 2 
mothers, 
3 
children 
and 
many 
valuables 
in 
Abeokut
a the 
State 
Capital 
while the 
thunders
torm 
killed a 
young 
man in 
Ijebu-
Ode 

2018, 
July 
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,, Ogun Ijebu-
Ode 

Vanguar
d 
Newsper 
(July 4, 
2017) 

High 
flood 

Little 
rain 

Blocked 
drainage 

- 2017, 
July 

,, Ogun Ijebu-
Ode- 
Irewon, 
Molipa, 
Igbeba, 
Obalend
e, 
Owakur
udu, Epe 
garage, 
Serico 

Sundiata
post (july 
24, 
2015); 
News 
Agency 
of 
Nigeria 
(NAN 24, 
2015) 

Flood Whene
ver it 
rained 

Poor 
drainage 

Usually 
trapped 
at 
homes; 
Impassab
le roads; 
submerg
ed 
homes, 
Devastat
ed roads, 
Closed 
business, 
Closed 
schools, 
Increase
d cost of 
living, 
forced 
migratio
n and 
other 
pandemi
c risks 
associate
d with 
flooding 

2015, 
July 

,, Ogun Ijebu-
Ode 

Daily 
Trust 
Newspap
er (Aug 
10, 
2008) 

Flood Persiste
nt 
rainfall/
Each 
time it 
rained 

- Flooded 
roads 

2008, 
Aug 

,, Ogun Ijebu-
Ode-
Igbeba 
road 
affected 
most 

Ogun 
State 
Today 
News 
(2012) 

Flood Many 
hours 
of 
rainfall 

Constructio
n of 
culverts 
which 
started 3 
days 
before the 
rain, 
prevented 
free flow of 
water 

Flooded 
major 
roads 
and 
submerg
ed 
houses 
and 
shops 

2012 

,, Ogun Ijebu-
Ode-
Owakur
udu, 
MayoM
ayo, 
Logun 

Sunday 
Punch 
Newspap
er (Sept 
23, 
2018) 

Flood, 
erosio
n 

Rainfall Poor/Aban
doned 
water 
Channeliza
tion 

Abandon
ed 
channeliz
ation 
turned to 
gully of 
death, 
swallowe

2018, 
Sept 
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commun
ities 

d houses 
and 
farms; 
leave 
owners 
of 
houses 
distraugh
t 
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Appendix J 
Participant Information from community questionnaire (Appendix B).  

Section 1 Participant Information Frequency 

 (n = 300) 

Percentage 
(%) 

1 Gender 

 Male 141 47.16% 

 Female 157 52.50% 

 Total 298 99.33% 

2 Age 

 18-25 75 25.86% 

 26-35 61 21.03% 

 36-45 71 24.48% 

 46-55 50 17.24% 

 56-65 27 9.31% 

 66 and above 6 0.69% 

 Total 290 96.66% 

3 Occupation 

 Student 78
  

26.08% 

 Trader 62 20.73% 

 Business executive 43 14.38% 

 Public servant 81 27.09% 

 Others 35 11.70% 

 Total 299 99.67% 

4 Education 

 Primary 11 3.71% 

 Secondary 77 26.01% 

 Tertiary 186 62.83% 

 No formal 5 1.69% 

 Others 17 5.74% 

 Total 296 98.99% 
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Appendix K 
Home Area Information from community questionnaire (Appendix B). 

Section 2 Home area information Frequency 
(n = 300) 

Percentage 
(%) 

5 Predominant home ownership 

 Public 71 23.74% 

 Private 205 68.58% 

 Government 23 7.69% 

 Total 299 99.67% 

6 Predominant land use 

 Residential 199 66.56% 

 Commercial 66 22.07% 

 Industrial 19 6.39% 

 Education 6 2.01% 

 Farming 9 3.01% 

 Total 299 99.67% 

7 Predominant building structure 

 Wood frame 8 2.69%% 

 Mud 16 5.39% 

 Concrete 73 24 58% 

 Brick or block 197 66.34% 

 Others 3 1.01% 

 Total 297 99.33% 

8 Predominant house type 

 Bungalow 128 42.81% 

 A storey building 132 44.155 

 2 – storey building 27 9.03% 

 More than 2 – storey building  9 3.01% 

 Others 3 1.00% 

 Total 299 99.67% 

9 Number of years participants have lived in Ijebu-Ode 

 0-1 10 3.34% 

 2-5 41 13.71% 

 6-15 79 26.42% 

 16-25 99 33.11% 

 25 and above 7 23.41% 

 Total 299 99.67% 
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10 Residential status 

 Permanent 158 53.38% 

 Temporary 122 41.22% 

 Visiting 16 5.41% 

 Total 296 98.67% 

11 Have a rescue or emergency flood response plan in your area 

 Yes 43 14.33% 

 No 238 81.23% 

 Total 281 93.66% 

12 Have information on flood problems in your area 

 Yes  135 46.39% 

 No 156 53.60% 

 Total 291 97% 

13 If yes indicate source (s) of information of flood problems 

 Nigerian Meteorological Agency (NiMeT) report 9 4.71% 

 Radio news 26 13.61% 

 Newspaper 15 7.85% 

 Television news 42 21.99% 

 Personal observation 99 51.83% 

 Total 191 63.67% 
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Appendix L 
Flood risk indicators from community questionnaire (Appendix B). 

Section 3 Flood risk indicators Frequency (n 
= 300) 

Percentage 
(%) 

14 Have river in your area 

 Yes 50 16.95% 

 No 245 83.05% 

 Total 295 98.33% 

15 Live near or close to a river 

 Yes 36 15.13% 

 No 202 84.87% 

 Total 238 79.33% 

16 If yes, indicate distance usually covered to a river (km) 

 Less than 1 33 29.46% 

 1 10 8.93% 

 2 25 22.32% 

 3 18 16.07% 

 4 and above 26 23.21 

 Total 112 37.33% 

17 Often experience flood near or around where you live 

 Yes 168 53.73% 

 No 123 42.27% 

 Total 291 97% 

18 If yes, could please mention the cause (s) of the flood in your area 

Overall, as indicated and expunged in the questionnaire, the respondents mentioned the following as the main 
causes of flood in their areas: 

• Heavy rainfall/large volume of water on the surface. 

• Inadequate drainage systems and poor drainage channelization. 

• Dumping of wastes in the drainages/poor waste management. 

• Bad roads devoid of drainages. 

• Lack of proper preparation prior or during the rainy season. 

• Nonchalant attitude of inhabitants towards environmental issues. 

• Bad governance/inability of government to cater for the grassroot people. 

• Sloppy topography. 

• Poor town planning/poor building plan. 

• Non-compliance/violation of environmental laws by the inhabitants. 

• Construction over drainage pathway. 

• Poverty/lack of funds. 

• **Overflow of rivers (only 6 participants mentioned it…. will investigate) 

Inadequate environmental routine checks by the relevant authorities. 

19 Imagine or expect that this area would be affected by flood 

 Yes 145 50.52% 
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 No 142 49.48% 

 Total 287 95.67% 

20 If yes, could you please explain 

Overall, as indicated and expunged in the questionnaire, the respondents imagine or expect that their area 
will be flooded due to the following: 

• Whenever there is heavy rainfall, the whole area is usually flooded because large volume of water 
from the rain do not have enough and proper drainage channels to convey it/poor drainage pattern. 

• Environmental services are not really effective/negligence on the part of the environmental agencies. 

• People are fund of and keep dumping refuse in the gutters/in-appropriate dumping of refuse. 

• Poor/improper town planning. 

• Some houses and shops were built on the drainage channels which disturbs free flow of water. 

• Bad governance/not attending to our plights. 

• Poor environmental inspection by relevant authorities and officials e.g. Environmental Inspection 
Agency and Sanitary Inspectors. 

•  Some of the building foundations are not solid and not well raised up to withstand the flood. 

• Untarred roads/bad roads/roads are constructed without drainages. 

21 If no, kindly state your reason (s) 

Overall, as indicated and expunged in the questionnaire, the respondents did not imagine or expect that their 
area will be flooded due to the following reason (s): 

• A very big and efficient drainage system is available but are constantly abused. 

• Regularly carrying out environmental sanitation and making some stagnant water in gutters to flow. 

• High building foundation with strong concrete barriers. 

• No river is close or around 

• High elevated areas/topography is properly defined. 

Roads are tarred with well-constructed drainages. 

22 Months in the year that respondents usually experience the flood disasters/erosion 

 Jan 11 4.07% 

 Feb 8 2.96% 

 Mar 8 2.96% 

 Apr 21 7.78% 

 May 37 13.70% 

 Jun 65 24.07% 

 Jul 86 31.85% 

 Aug 11 4.07% 

 Sep 13 4.81% 

 Oct 7 2.59% 

 Nov 2 0.74% 

 Dec 1 0.37% 

 Total 270 90% 

23 Months in the year that major flood events usually occur 

 Jan 8 2.92% 

 Feb 8 2.92% 
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 Mar 9 3.29% 

 Apr 12 4.38% 

 May 21 7.66% 

 Jun 67 24.45% 

 Jul 103 37.59% 

 Aug 20 7.30% 

 Sep 15 5.47% 

 Oct 7 2.56% 

 Nov 4 1.46% 

 Dec 0 0% 

 Total 274 91.33% 

24 Numbers of day (s) the flood effect (s) is felt 

 1-5 116 43.45% 

 6-10 67 25.09% 

 11-15 32 11.99% 

 16-20 28 10.49% 

 21 and above 24 8.99% 

 Total 267 89% 
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Appendix M 
Resilience indicators from community questionnaire (Appendix B). 

Section 4 Resilience indicators Frequency (n 
= 300) 

Percentage 
(%) 

25 Coping measures used to reduce the flood disaster (s) 

 Sand filling 89 30.38% 

 Clearance of drainage 131 44.71% 

 Digging holes around the building 31 10.58% 

 Construction of concrete barriers 30 10.24% 

 Relocation 12 4.10% 

 Total 293 97.67% 

26 Get government attention/benefits at any time for the flood disasters 

 Yes 64 22.22% 

 No 224 77.77% 

 Total 288 96% 

27 Receive aid in form of shelter and financial assistance from family and friends 

 Yes 96 33.21% 

 No 193 66.78% 

 Total 289 96.33% 

28 Receive donations from religious bodies and charity organizations 

 Yes 67 23.26% 

 No 221 76.74% 

 Total 288 96% 

29 Have flood insurance 

 Yes  48 16.72% 

 No 243 83.28% 

 Total 287 95.67% 

 If no, why not? 

Overall, the respondents stated the following as the reason (s) why they do not have flood 
insurance: 

• Lack of information/awareness not in place. 

• No idea/have not come across one. 

• Not available/not existing in Nigeria. 

• No scheme for it/government did not make provision. 

• Ignorance/flooding does not occur in my area/I don’t think I need it. 

• Costly and unaffordable/no stable income. 

• Not easily accessible and process is complicated. 

Most insurance company do not cover flood/not common to hear about. 

30 Do you think you and your household are prepared for future flood? 

 Yes 151 58.75% 
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 No 106 41.25% 

 Total 257 85.675 

31 If no, why not and what action could you take? 

Overall, the respondents stated the following as the reason (s) why they are not prepared for future 
flood event (s): 

• Did not find it necessary/ignorance. 

• Lack of basic amenities. 

• Inadequate drainage systems/no drainages in many areas. 

• The force or effect of the flood are too much for a private resident to control. 

• Cannot construct drainage systems as individuals 

• Lack of government attention. 

• Lack of fund. 

Overall, the respondents advanced the following as the action they could take as preparation (s) 
towards future flood event (s): 

• Regular cleaning of the available drainages. 

• By educating people around not to dump or throw wastes in the drainages/gutters. 

• Collaborative efforts by willing landlords to construct drainages.  

• Seek the cooperation of the people in the neighbourhood to join hands and efforts in 
enforcing compliance to environment laws. 

• Relocation could have been the ideal thing but due to heavy financial burden/cost, it is 
most times overlooked. 

• Proper construction of roads. 

• Contact non-governmental organizations. 

•  Seek government intervention by crying out. 

• Pray to God for help. 
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Appendix N 
Mitigation measures from community questionnaire (Appendix B). 

Section 5 Mitigation Frequency (n 
= 300) 

Percentage 
(%) 

1 Do you think flood risk management is achievable in Ijebu-Ode? 

 Yes 211 74.30% 

 No 73 25.70% 

 Total 284 94.67% 

 If no, why not? 

Overall, the respondents stated the following as the reasons why they think flood risk management 
is not achievable in Ijebu-Ode: 

• Always flood anytime rain falls. 

• Poor drainage systems for flood/water passage. 

• Inadequate enlightenment on waste disposal/poor waste and environmental 
management. 

• Improper conduction of environmental sanitation. 

• No one cares because the impact of the risk management so far is neither seen nor felt. 

• Ignorance/people are adamant, not ready to change their unsustainable attitude towards 
the environment. 

• Because nothing was done in the previous rain and flood episodes. 

• It appears people are paranoid towards teaching issues related to flooding. 

• No proper flood awareness programmes. 

• Bad and insensitive government/lack of political will. 

Lack of conscious allocation of funds by the central government to manage the flood menace. 

2 Sustainable measures that are considered necessary for effective flood risk 
management in Ijebu-Ode 

I Proper land use and planning through regulated development 

 Yes 244 88.09% 

 No 33 11.99% 

 Total 277 92.33% 

Ii Concentration on construction of enough drainages, including maintenance and 
regular desilting existing drains/gutters 

 Yes 245 86.88% 

 No 37 13.12% 

 Total 282 94% 

Iii Frequently evacuating the solid waste to improve hydraulic performance of drains 
and increase their carrying capacity 

 Yes 239 84.15% 

 No 45 15.85% 

 Total  284 94.67% 

Iv Effective weather forecast and flood warning alert systems (i.e. radio, phones etc.) 

 Yes 220 78.85% 
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 No 59 21.15% 

 Total 279 93% 

V Introduction of flood risk education in the school curricula at all levels, also 
ex e  ive y u e e  e  ive   mmu i y  w re e      i  re  e   e pe p e’        ri k 
perception and preparedness 

 Yes 228 80.28% 

 No 56 19.72% 

 Total 284 94.67% 

Vi Conscious allocation of financial resources (adequate funding) by central 
government towards flood control  

 Yes 240 85.41% 

 No 41 14.59% 

 Total 281 93.67% 

Vii Consequence of rapid urbanization and poor urban planning need to be addressed 

 Yes 229 82.37% 

 No 49 17.63% 

 Total 278 92.67% 

Viii Improvements in the institutional capacities 

 Yes 216 77.98% 

 No 61 22.02% 

 Total 277 92.33% 

Ix Prevention of further erection of building and further developments in the identified 
flood prone areas 

 Yes 227 80.78% 

 No 54 19.22% 

 Total 281 93.67% 
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Appendix O 
What are the substantive causes of flood vulnerability of people to the flood disasters in 
Ijebu-Ode Local Government Area? From community questionnaire (Appendix B). 

S/
N 

Item N  
t/n = 
300 

SA (5) 
(%) 

A (4) 
(%) 

I (3) 
(%) 

D (2) 
(%) 

SD 
(1) 
(%) 

Mea
n 
scor
e 

1 Heavy/prolonged 
rainfall 

292 
(97.3%) 

 
53.4 
 

 
35.6 

 
5.14 

 
1.37 

 
4.54 

 
4.32 

2 Increased surface 
runoff water after 
rainfall due to 
blocked drainages 

290 
(96.7%) 

 
51.0 

 
34.1 

 
9.67 

 
3.10 

 
2.07 

 
4.30 

3 Blockage of/or waste 
disposal into 
drainage channels 

286 
(95.3%) 

 
53.5 
 

 
29.7 

 
6.99 

 
7.34 

 
2.45 

 
4.25 

4 Inadequate drainage 
channels 

291 
(97%) 

 
54.6 

 
28.2 

 
6.87 

 
7.56 

 
2.75 

 
4.24 

5 Poor waste disposal 291 
(97%) 

 
47.8 

 
34.4 

 
10.2 

 
4.47 

 
3.09 

 
4.19 

6 Poor physical 
planning 

290 
(96.7%) 

 
44.8 

 
31.7 

 
12.4 

 
6.21 

 
4.83 

 
4.06 

7 None 
compliance/violation 
of environmental 
laws 

289 
(96.3%) 

 
41.9 

 
26.0 

 
17.7 

 
1.07 

 
3.46 

 
3.92 

8 High 
urbanization/high 
population growth 

289 
(96.3%) 

 
28.4 

 
21.8 

 
19.7 

 
21.8 

 
8.30 

 
3.40 

9 Flood from rivers 299 
(99.7%) 

 
16.7 

 
26.1 

 
13.7 

 
24.4 

 
19.0 

 
2.97 

10 Building along water 
channels 

290 
(96.7%) 

 
31.7 

 
25.5 

 
13.8 

 
15.9 

 
13.1 

 
3.47 

11 None 
compliance/violation 
of planning 
regulations 

288 
(96%) 

 
24.3 

 
38.5 

 
16.7 

 
13.9 

 
6.60 

 
3.60 

12 Construction and 
reconstruction 

286 
(95.3%) 

 
20.6 

 
29.4 

 
21.7 

 
18.2 

 
10.1 

 
3.32 

13 Slope/nature of 
terrain 

283 
(94.3%) 

 
22.6 

 
28.6 

 
25.1 

 
12.7 

 
11.0 

 
2.71 

14 Poor weather 
forecast/non-
heeding to weather 
forecast 

288 
(96%) 

 
17.7 

 
22.6 

 
22.6 

 
22.2 

 
14.9 

 
3.06 

15 Absence of 
trees/exposure of 
soil surface to direct 
rainfall 

290 
(96.7%) 

 
28.3 

 
25.5 

 
20% 

 
13.8 

 
12.4 

 
3.44 
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16 Lack of 
environmental 
education/awareness 

290 
(96.7%) 

 
32.1 

 
27.2 

 
15.5 

 
12.8 

 
12.4 

 
3.54 

17 Illegal channelization 
of drainage channels 

282 
(94%) 

 
29.4 

 
30.5 

 
16.3 

 
17.4 

 
6.38 

 
3.59 

18 Weak government 
policies and 
programmes/poor 
political will 

288 
(96%) 

 
43.4 

 
29.2 

 
14.2 

 
9.72 

 
3.47 

 
3.99 

19 Social and cultural 
activities 

285 
(95%) 

 
15.8 

 
18.6 

 
24.6 

 
27.4 
 

 
13.7 

 
2.95 

20 Regular flooding 288 
(96%) 

 
36.5 

 
32.3 

 
13.9 

 
10.4 

 
6.94 

 
3.81 
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Appendix P 
What are people’s perceptions of the severity of flood disasters in Ijebu-Ode Local 
Government? From community questionnaire (Appendix B). 

S/N Items N 
f/n=300 

VS: 5 
(%) 

S: 4 
(%) 

NTS: 3 
(%) 

NS: 2 
(%) 

NSA: 1 
(%) 

Mea
n 
Scor
e 

1 Flooded/restricted 
access to premises by 
flood 

289 
(96.3%) 

 
34.9 

 
38.4 

 
13.8 

 
7.61 

 
5.19 

 
3.90 

2 Flooded 
street/restricted 
passage 

281 
(93.7%) 

 
34.5 

 
35.2 

 
18.2 
 

 
11.0 

 
4.63 

 
3.95 

3 Loss of lives/injury 290 
(96.7%) 

 
17.2 

 
27.2 

 
17.9 

 
16.6 

 
21.0 

 
3.03 

4 Often infected with 
malaria fever 

288 
(96%) 

 
31.3 

 
33.7 

 
11.5 

 
14.6 

 
9.03 

 
3.63 

5 Destruction of road 
asphalt/road cutting 
and 
degradation/potholes 

290 
(96.7%) 

 
46.9 

 
27.6 

 
11.0 

 
7.24 

 
7.24 

 
3.99 

6 Contamination of 
drinking water source 

297 
(99%) 

 
28.3 

 
17.5 

 
22.2 

 
12.8 

 
19.2 

 
3.23 

7 Damage 
properties/homes 

289 
(96.3%) 

 
40.5 

 
19.7 

 
16.6 

 
12.1 

 
11.1 

 
3.66 

8 Loss of farmland 289 
(96.3%) 

 
28.0 

 
30.5 

 
14.9 

 
12.8 

 
13.8 

 
3.46 

9 Erosion of building 
foundation/collapse 
of building 

290 
(96.7%) 

 
26.2 

 
25.2 

 
18.3 

 
16.9 

 
13.5 

 
3.16 

10 Increase of cost of 
living 

290 
(96.7%) 

 
19.7 

 
27.6 

 
22.1 

 
16.2 

 
14.5 

 
3.22 

11 Rendered 
homeless/displaced 

292 
(97.3%) 

 
20.2 

 
27.1 

 
25.7 

 
12.7 

 
14.4 

 
3.26 

12 Affected business 288 
(96%) 

 
23.3 

 
31.3 

 
17.7 

 
19.1 

 
8.68 

 
3.41 

13 Drowning in the 
flood/washing away 
of people by the 
runoff 

291 
(97%) 

 
19.6 

 
27.2 

 
18.6 

 
19.6 

 
15.1 

 
3.17 

14 Dirtiness/poor 
aesthetics of the 
environment 

293 
(97.7%) 

 
38.9 

 
27.3 

 
13.3 

 
12.6 

 
7.85 

 
3.77 

15 Others (Specified) 157 
(52.3%) 

 
19.8 

 
25.5 

 
21.0 

 
13.4 

 
20.4 

 
3.11 
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Appendix Q 
What is the people’s perception about the effectiveness of flood control in Ijebu-Ode Local 
Government? From community questionnaire (Appendix B). 

S/
N 

Items N  
f/n=300 
 

HE: 5 
(%) 

E: 4 
(%) 

ME: 3 
(%) 

NE: 2 
(%) 

NEA: 
1 
(%) 

Mean 
score 

1 Proper use of 
drainage 

282 
(94%) 

 
47.2 

 
26.6 

 
7.80 

 
11.4 

 
7.09 

 
4.32 

2 Constant opening 
and evacuation of 
solid waste and silt 
from the drainages 

286 
(95.3%) 

 
43.7 

 
24.8 

 
11.2 

 
10.8 

 
9.44 

 
4.30 

3 Proper refuse 
disposal 

282 
(94%) 

 
42.9 

 
26.2 

 
12.0 

 
10.6 

 
8.16 

 
4.25 

4 Construction of 
drainage where 
there is none 

283 
(94.3%) 

 
46.6 

 
21.9 

 
10.6 

 
8.48 

 
12.4 

 
4.24 

5 Properly channelled 
and well-connected 
drainages 

282 
94% 

 
45.0 

 
20.9 

 
14.9 

 
9.93 

 
9.23 

 
4.19 

6 Proper land use 
planning 

285 
(95%) 

 
37.5 

 
29.1 

 
15.1 

 
10.5 

 
7.72 

 
4.06 

7 Adequate provision 
of waste disposal 
facilities 

283 
(94.3%) 

 
33.6 

 
29.7 

 
15.9 

 
9.17 

 
11.7 

 
3.92 

8 Creating 
environmental 
education and 
awareness on the 
danger of flood 

286 
(95.3%) 

 
35.0 

 
23.8 

 
17.5 

 
11.5 

 
12.2 

 
3.40 

9 Sorting of wastes 
before disposal 

 
(97.3% 

 
26.0 

 
23.0 

 
21.2 

 
17.1 

 
12.7 

 
2.97 

1
0 

Use of sand bags 
and other flood 
barriers 

286 
(95.3%) 

 
21.0 

 
28.7 

 
24.8 

 
13.3 

 
12.2 

 
3.47 

1
1 

Raising of building 
foundation 

284 
(94.7%) 

 
25 

 
23.6 

 
27.5 

 
17.6 

 
6.34 

 
3.60 

1
2 

Regular planting of 
trees in 
open/exposed 
spaces 

286 
(95.3%) 

 
19.6 

 
21.3 

 
23.4 

 
21.0 

 
14.7 

 
3.32 

1
3 

Construction of 
bridge 

282 
(94%) 

 
24.8 

 
20.9 

 
21.3 

 
18.4 

 
14.5 

 
2.71 

1
4 

Regular 
environmental 
check by relevant 
agencies 

286 
(95.3%) 

 
30.1 

 
25.9 

 
13.6 

 
14.3 

 
16.1 

 
3.06 

1
5 

Adequate rainfall 
forecast and prompt 
alert to the 
residents 

281 
(93.7%) 

 
21.0 

 
22.8 

 
19.6 

 
23.1 

 
9.96 

 
3.43 
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 EDUCATION        

1
6 

Schools play a 
significant role for 
increased 
awareness of flood 
risk education for 
students 

282 
(94%) 

 
33.7 

 
29.0 

 
18.7 

 
10.6 

 
7.80 

 
3.54 

1
7 

Students have 
enough awareness 
of flood risk in 
Nigeria 

279 
(93%) 

 
26.5 

 
25.8 

 
25.1 

 
13.3 

 
9.32 

 
3.59 

1
8 

Students have 
enough awareness 
in terms of 
practising good 
flood risk practices 
(e.g., keeping 
drainage channels 
clear of rubbish) in 
Nigeria 

275 
(91.7%) 

 
21.5 

 
25.1 

 
27.6 

 
20.4 

 
5.46 

 
3.99 

1
9 

Student’s 
awareness of flood 
risk has an impact 
on flood risk family 
awareness 

 
93.3% 

 
22.9 

 
23.9 

 
25 

 
22.5 

 
5.71 

 
2.95 

2
0 

Do you feel teachers 
are sufficiently 
aware of flood risk 
problems in 
Nigeria? 

281 
(93.7%) 

 
24.2 

 
25.3 

 
22.4 

 
17.1 

 
11.0 

 
3.81 
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Appendix R 
Participant Information from educator questionnaire (Appendix D). 

Section A Participant Information Frequency 
 (n = 25) 

Percentage 
(%) 

1 Gender 

 Male 17 77% 

 Female 5 23% 

 Total 22 100% 

2 Age 

 18-25 0 0% 

 26-35 4 17% 

 36-45 2 9% 

 46-55 12 52% 

 56-65 5 22% 

 66 and above 0 0% 

 Total 23 100% 

3 Department 

 Geography 5 23% 

 Social Studies 11 50% 

 Primary Education Studies (PES) 6 27% 

 Total 22 100% 

4 Qualification 

 B.Ed. 2 9% 

 B.Sc. 3 14% 

 M.Ed. 5 23% 

 M.Sc. 6 27% 

 Ph.D. 6 27% 

 Total 22 100% 

5 Position/ Rank   

 Lecturer Grade 2 9 45% 

 Lecturer Grade 1 3 15% 

 Senior Lecturer 4 20% 

 Principal Lecturer/Associate Professor/Reader 2 10% 



 

497 
 

 Senior Principal Lecturer/Professor 2 10% 

 Total 20 100% 

6 Number of years in service   

 1-5 4 19% 

 6-10 2 10% 

 11-15 7 33% 

 16-20 4 19% 

 21 and above 4 19% 

 Total 21 100% 
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Appendix S 
Climate information from educator questionnaire (Appendix D). 

S/N Item N  
t/n = 25 

SA (5) 
(%) 

A (4) 
(%) 

DK (3) 
(%) 

D (2) 
(%) 

SD (1) 
(%) 

Mean 
score 

7 Climate change is real 
and posing serious 
threat, harming people 
and environment. 

22 (88%) 68% 32% 0% 0% 0% 4.68 

8 There is insufficient 
knowledge about the 
hazard posed by floods, 
which increase 
vulnerability (harm) of 
communities to flood. 

23 (92%) 35% 52% 8.7% 4.3% 0% 4.17 

9 Educating young people 
on climate change and 
flood risk will decrease 
vulnerability (harm) to 
flooding. 

23 (92%) 83% 17% 0% 0% 0% 4.83 

10 Unsustainable living 
habit of the people is a 
confirmation of 
insufficient flood and 
environmental 
knowledge, risk 
perception and risk 
communication. 

22 (88%) 46% 32% 17% 4.3% 0% 4.18 

Respondent 1: B. many factors such as pollution and blockage of drainage system accounts 
for this 
Respondent 2: A. because if people are aware of the damages of flood, they will prevent it 
Respondent 3: B. because there is no adequate information and orientation as regards 
environmental issues or problems 
Respondent 4: A. there are laid down rules there are not followed by the people 
Respondent 5: A. even in the cases where limited knowledge of climate change is 
obtainable, cost of living could push people to jettison risk of flood for survival 
Respondent 6: A. because people lack the knowledge about the environmental behaviour 
Respondent 7: the proper knowledge about the unsustainable living habits of people will 
enhance the people to adjust the habit 
Respondent 8: C 
Respondent 9: A. unsustainable living habits of the people is contributing to various 
environmental problems such as flooding 
Respondent 10: A. level of literacy is very low; hence, most people are unable to read sign 
post erected to guide people on how issue of flooding 
Respondent 11: B. because knowledge determines perception of people about the 
environmental behaviour 
Respondent 12: B. the fact that people actually block drains carry out other activities that 
promote flooding are enough reasons and confirmation of insufficient knowledge on flood 
and environmental risk perception 
Respondent 13: B. because if people are knowledgeable about flood and the risk they will 
not live in unsustainable environment 
Respondent 14: C 
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Respondent 15: A. people are ignorant of their actions or the effect of their actions on the 
environment during raining season, when they throw their garbage into drainages when it 
rains 
Respondent 16: C 
Respondent 17: B. the evidence of environmental knowledge leads to sustainable living 
habits. If not evident, it leads to unsustainable living habits of the people 
Respondent 18: B. economic status of the people plays a significant role in the 
unsustainable living habits; irrespective of the risk factor, as long as it meets economic 
needs, living habits rank above environmental knowledge 
Respondent 19: B. knowledge about consequences of unsustainable living culture of 
people will help them to adjust their habits of wastage; proper knowledge of this will 
encourage flood and other environmental risk/changes 
Respondent 20: B. most of the topography of Ijebu-Ode; don’t have adequate drainage, 
even the one with good drainage are been dump refuse into 
Respondent 21: A. people don’t have knowledge of the risk done by flood that is causing 
harm the environment 
Respondent 22: C 
Respondent 23: E. I disagree because unsustainable habit of people can lead to flooding 
i.e., disposing refuse wrongly could lead to flooding 
 

11 Sufficient knowledge on 
climate change 
adaptation and flood 
disaster risk 
management will help 
raise awareness and 
impart preventive 
habits in the people. 

22 (88%) 86% 14% 0% 0% 0% 4.86 

12 Including climate 
change and flood risk 
education in teacher 
education curriculum 
could help raise 
peoples’ flood 
knowledge and better 
habits towards 
environment. 

23 (92%) 87% 13% 0% 0% 0% 4.87 

Respondent 1: B. to broaden their knowledge and preach awareness to prevent 
occurrence 
Respondent 2: A. education is power so such education will empower people to prevent 
flood 
Respondent 3: A. the reason is that environmental problems does not cause by the adult, 
both young and old are vulnerable, therefore environmental education is very important 
in teacher education. 
Respondent 4: A. it becomes easy for the teachers to transfer knowledge to students 
whom will be expected to act accordingly 
Respondent 5: A. providing information on climate change will enhance grassroot 
knowledge of climate change and possible ways of adaptation which in turn will enhance 
better understanding of people in the community 
Respondent 6: A. yes, this is sure because it will change people’s perception about climate 
change and flood 
Respondent 7: B. because people will have more knowledge about the implications of 
flood and at early stage and how to prevent them 
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Respondent 8: A. the inclusion of climate change and flood risk education would not only 
save lives but would also reduce expenditure in this area thereby allowing for better fund 
management 
Respondent 9: A. there is the need for more environmental education to sensitize the 
people 
Respondent 10: A. this will enable teachers to have in-depth knowledge of climate change 
Respondent 11: A. it will go a long way changing orientation of people 
Respondent 12: A. this would have been programmed in teachers while learning in school 
so when they leave school, they will be able to teach students primary and post-primary 
schools as well as they bringing it to practical and demonstrating it in their immediate 
environment 
Respondent 13: A 
Respondent 14: A. the flood risk education will assist in raising awareness of the danger of 
flooding and climate change among the people in the world over 
Respondent 15: A. educating the people on climate change and flood risk will help shape 
their attitude and become more environmentally friendly especially during raining season 
by not throwing garbage into the drainage systems 
Respondent 16: A.it help people to understand and address impacts of global warming 
increase climate literacy among young people, encourages changes in their attitudes, 
behaviour and adaptation to climate change in their environment for purpose of future 
occurrence 
Respondent 17: A. teacher education serves as a means enlightenment; hence, including 
climate change in its programs will help maximize or eradicate flood 
Respondent 18: A. climate change and flood risk education in school will serve as means of 
information dissemination on the effects of flood; however, such education should be 
extended to the informal setting/sector of the society 
Respondent 19: A. the teachers are one of the primary sources of information in the 
society; including climate change and flood risk education I their programme will increase 
awareness of people of all environmental hazards, thereby preventing their consequences 
Respondent 20: A. with the awareness and campaign against dumping of refuse can 
prevent people from blocking drainage and enforcement of law will really help 
Respondent 21: A. i agree because people that have been educated on the risk of flood 
will have better habits towards their environment 
Respondent 22: A. education was recognized for its ability to empower, inform and 
motivate those engaged, the wider community and government to take action on climate 
change 
Respondent 23: A. because inclusion of knowledge of climate change in the curriculum 
helps to give insight on how to get prepared before experiencing the flood. 
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Appendix T 
Flood information from educator questionnaire (Appendix D). 

S/N Item N  
t/n = 300 

SA (5) 
(%) 

A (4) 
(%) 

DK (3) 
(%) 

D (2) 
(%) 

SD (1) 
(%) 

Mean 
score 

13 Flooding is a major and 
the prevailing 
environmental hazard 
impacting the people’s 
lives, property and 
environment in Nigeria. 

23 (92%) 78% 13% 0% 0% 8.7% 4.52 

The free text responses for Q13 are provided in Table 7.1.  

14 Unsustainable living 
habits of people are 
major factor 
exacerbating incidences 
of floods and 
vulnerabilities in 
Nigerian cities and 
towns. 

19 (76%) 32% 58% 0% 11% 0% 4.10 

Respondent 1: B. bad economy and lack of job 
Respondent 2: A. for example some people dispose waste as the weather changes 
Respondent 3: B. as a result of farmlands and products that have been destroyed by 
flooding e,g., recent flooding that occurred in Bauchi State, Nigeria 
Respondent 4: B 
Respondent 5: 
Respondent 6: A. yes, because you can't give what you don't have 
Respondent 7: 
Respondent 8: C 
Respondent 9: A. people block the water channels and river ways with different garbage’s 
and waste materials 
Respondent 10: this I because people incalcitrant 
Respondent 11: A. because you only give what you have 
Respondent 12: B. dumping of refuse in the public drains which prevent natural free flow 
of flood which eventually overflow the brim and spread across the road causing damages 
along its course 
Respondent 13: A 
Respondent 14: D.  disagree because flooding is not the only factor causing unsustainable 
living habit of the people 
Respondent 15: A. lack of education on flooding result in people not being friendly to the 
environment during raining season 
Respondent 16: A. not even only that. I don't care attitude of our people due to 
deforestation can cause flooding; trees are excellent at intercepting and storing water. 
Respondent 17: C. the attitude of the populace towards flood reduction is appalling and 
therefore causes more incidences of flood and vulnerabilities 
Respondent 18: C. unsustainable living habits affect how people dispose their wastes; 
many disposes waste into river channels or canals because they cannot afford better or 
proper means of waste disposal 
Respondent 19: A. ignorant culture of domestic wastage is one of factors for prevalence of 
flood; this is as a result of the unsustainable habits of living by people in society, mostly, 
those in rural areas 
Respondent 20: B 
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Respondent 21: D 
Respondent 22: A 
Respondent 23: A 
 

15 Insufficient flood 
knowledge could impair 
peoples risk perception 
and preparedness 
intentions. 

23 (92%) 57% 26% 8.7% 0% 8.7% 4.23 

16 Increasing the peoples’ 
environmental 
protection literacy 
could help in achieving 
desirable behavioural 
changes and sustainable 
flood risk management 
(FRM) in Nigeria 
communities. 

21 (84%) 57% 38% 0% 0% 4.8% 4.42 

Respondent 1: A. when people are knowledgeable about environmental protection, it 
becomes easy for changes and flood management will become effective 
Respondent 2: once people are literate, they will adjust to do right things 
Respondent 3: A. orientation and sensitization campaign is the solution to flood problems 
because most environmental problems are caused as a result of ignorance 
Respondent 4: A. educating the people and reorientating them can help in changing the 
behaviour for a better society 
Respondent 5: B. more knowledge of environmental protection will create awareness and 
the need for safety 
Respondent 6: A. given new orientation will help a lot 
Respondent 7: A. because people will know how and when to avoid the risk of flood 
Respondent 8: E. protection of the basic features of human environment would reduce 
risk to human lives and properties thereby conserving human needs 
Respondent 9: A. increase in the people's environmental protection knowledge will ensure 
the sustainability of human environment 
Respondent 10: B. it will increase people environmental literacy because persistence will 
force people to adapt 
Respondent 11: A. creation of more awareness is achieved 
Respondent 12: B. once people have sufficient information on the danger of flooding and 
possible solution to such, they will adequately do the needful because everyone wants 
and desires the safety of his live and properly 
Respondent 13: B 
Respondent 14: B. environmental protection literacy will expose the Nigerian populace 
and communities to the dangers and remedies need to manage the hazards likely to be 
caused by flooding and other environmental risks 
Respondent 15B. it will increase awareness about the danger of flooding 
Respondent 16: A. I should agree to introduce the recycle of materials, this will reduce 
waste; as well as organize tree planting day at school for our children and awareness to 
the citizens 
Respondent 17: B. I agree because information is power and literacy is about being 
informed about issues 
Respondent 18: A. public awareness of the effects of flooding can be achieved when 
people are adequately informed or enlightened 
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Respondent 19: A. knowledge about a phenomenon is vital; the knowledge of it will 
reduce its risk, hence, the higher the level of literacy amongst the people, the lower the 
risks 
Respondent 20: B. by changing attitude of people towards blocking drainage 
Respondent 21: * 
Respondent 22: * 
Respondent 23: A. the enlightenment of people of how to control and prevent flood will 
definitely abstain the people from experiencing flooding 
 

17 Designing robust 
climate and flood risk 
education (curriculum) 
will help raise 
awareness of climate 
change and the impacts 
of humans on the 
environment. 

22 (88%) 59% 36% 0% 0% 4.6% 4.5 
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Appendix U 
Waste Management Information from educator questionnaire (Appendix D). 

S/N Item N  
t/n = 
300 

SA (5) 
(%) 

A (4) 
(%) 

DK (3) 
(%) 

D (2) 
(%) 

SD (1) 
(%) 

Mean 
score 

18 Solid wastes are 
indiscriminately disposed 
and poorly collected in 
Nigerian cities and towns. 

23 
(92%) 

57% 30% 4.3% 4.3% 4.3% 4.30 

Respondent 1: A: Nigerian cities and towns are too congested, places allocated for 
disposing solid waste are close to areas inhabited by the people causing more harm than 
good 
Respondent 2: A.  Because most cities have no defined dump site 
Respondent 3: A. there is insufficient orientation and sensitization on the proper method 
of disposing waste; also, incinerators were not provided for people to dispose their waste 
Respondent 4: A. very evident in major towns and cities with many falling ill. 
Respondent 5: B. the collection point of solid waste by the local government remains the 
walk-way dividing the dualized roads in Ijebu-Ode; this has indeed contributed to 
indiscriminate dumping of waste 
Respondent 6: A. yes, this look like normal culture here; there is need to act now 
Respondent 7: A. because people dispose solid wastes, they ought not to which block free 
flow of water 
Respondent 8: A. because there is no superb administrative instrument to execute the 
laws in place 
Respondent 9: A. solid wastes are nor properly management in Nigeria cities 
Respondent 10: B. this is because of poor hygenic nature 
Respondent 11: A. very common in Ijebu-Ode 
Respondent 12: B. while some people may truly dispose their refuse in containers, quite a 
large number of people just drop their solid waste on the road and other places 
Respondent 13: C 
Respondent 14: E 
Respondent 15: A. it is a common phenomenon in the cities and homes; people dispose 
waste anywhere and government agency that is responsible for collection is not 
responsive 
Respondent 16: B. the method of solid waste disposal are poor as something else; imagine 
dumping inside canal, dumping in the street and into the sea etc. 
Respondent 17: A. it is evident in Nigerian cities, solid wastes are indiscriminately 
disposed; the right technique for even collection is not put in place 
Respondent 18: A. the rate and manner at which solid wastes litter Nigerian towns and 
cities is an indicator of poor waste disposal system/method 
Respondent 19: B. many societies especially rural areas are fond of dropping/disposing 
their wastes in the drainages; due to no proper waste management system in those areas 
or communities 
Respondent 20: A. most waste disposal agent doesn’t have a place to deposit their waste, 
even individual also disposed the waste any how 
Respondent 21: A. I agree because people dump refuse when there is flood and this 
causes havoc in the society 
Respondent 22: A. *the continuous indiscriminate disposal of solid waste is increasing in 
Nigeria and is linked to: poverty; poor governance; urbanization; population growth; poor 
standard of living and non-challan attitude towards environmental cleanliness and 
sanitation 
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Respondent 23: A. Nigerian government are corrupted to this extent of when the 
disposing of refuse is contract out to private firm, government fail to monitor this firms on 
how properly they dispose it; this has been causing a lot of havoc in the cities 
 

19 Lack of public perception 
and awareness on proper 
waste management 
approach couple with 
institutional weaknesses 
are key drivers of 
unsustainable habit and 
poor practices in waste 
generation and disposal in 
Nigeria. 

23 
(92%) 

57% 26% 8.7% 0% 8.7% 4.22 

Respondent 1: A. the illiteracy level in Nigeria is still high especially as regards proper 
waste management which is the major problem in Nigeria 
Respondent 2: A. because government do not have appropriate sanctions for offenders 
Respondent 3: A. because government does not create enough sensitization and 
awareness; also, there is no formidable laws that prohibit people from indiscriminate 
waste disposal in Nigeria 
Respondent 4: A. many do not know and are not aware of how to dispose refuse and how 
to manage waste, this accounts for the dirty environment we are 
Respondent 5: B. heavy downpour sometimes wash these wastes into drainages thus 
creating pollution; this is a weakness on government part; while some individuals wait for 
rain before dumping their wastes into the drainages; a result of insufficient public 
knowledge 
Respondent 6: A 
Respondent 7: A. people lack the knowledge about the implication of poor waste 
management 
Respondent 8: A 
Respondent 9: A. the public perception and awareness are very poor 
Respondent 10: B. this is because government has abandoned the role 
Respondent 11: A 
Respondent 12: B. inability of the relevant institutions to ensure proper waste 
management encourages unsustainable habitual poor waste disposal 
Respondent 13: B 
Respondent 14: A 
Respondent 15: A 
Respondent 16: C 
Respondent 17: C 
Respondent 18: E. there is no correlation between public perception and unsustainable 
habit; the correlation is between economic status and unsustainable habits 
Respondent 19: A. majorly the states of Nigeria lack institutional framework for waste 
management; also, the populace themselves have a poor perception on waste 
management; these two factors has been a bane to Nigeria 
Respondent 20: B 
Respondent 21: A. the reason is that people don’t know how to manage their waste in the 
society, any opportunity of flood, they dump their wastes 
Respondent 22: A 
Respondent 23: E. I strongly disagree due to the non-challan attitude by the government 
even when there is a parastatal including of sensitizing the people 
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20 When it is about to rain or 
raining, people are in 
habit of emptying and 
disposing off their 
domestic wastes and 
rubbish in drainage 
channels and surface 
runoff. 

23 
(92%) 

61% 26% 0% 0% 13% 4.22 

Respondent 1: A. people do so believe, the rain will take away their domestic waste afar 
off their environment, unknown to them, it causes more damage than good 
Respondent 2: E. not in my environment 
Respondent 3: A.  lack of adequate knowledge about the effect of disposing waste in our 
drainages when it is raining; also, inability of government to make provisions for 
incinerators at strategic locations 
Respondent 4: A. very common; drainages are blocked and roads and houses become 
flooded 
Respondent 5: E. as earlier explained, this unhealthy habit is still being practised by some 
individuals 
Respondent 6: A. almost everywhere 
Respondent 7: A. they believe that the erosion will wash it away 
Respondent 8: A. because most houses don't have waste disposal facilities 
Respondent 9: A. with this habit, people believed that wastes will be flush away by the 
rain water 
Respondent 10: A. this is because of poor hygienic nature of the people 
Respondent 11: A. very common in the town 
Respondent 12: B. apart from the fact that I see you people do these often, many drainage 
channels are always filled with refuse hence cause flood on the road 
Respondent 13: B 
Respondent 14: E 
Respondent 15: A. after rainfall, you will see waste all over the places and many at times 
drainages are blocked by waste which in most cases affect the flow of flood 
Respondent 16: B. people are fond of dumping waste inside the gutter anytime there is 
rainfall, even on the major streets at times 
Respondent 17: A. people living mostly in the rural and developing areas are usually seen 
by disposing off their domestic wastes; hence, I agree with both the statement 
Respondent 18: A. the poor waste disposal coupled with weak transportation system 
made water an alternative means of waste disposal 
Respondent 19: B. the notion "the waste will erupt bad odour once it gets wet"; also, they 
believe as it rains the drainage water flow will take the waste to the river or sea" has been 
a recuring mentality to Nigerians 
Respondent 20: B. people think that during rain is best time to dispose their refuse due to 
government insufficient place to deposit their refuse 
Respondent 21: A. we are seeing this in our areas, people have the habit of dumping the 
wastes in drainage channels for the flood to carry it away 
Respondent 22: A. lack of appropriate storage facilities; inadequate waste management 
and planning; wrong perceptions by residents and non-challan attitudes towards 
environmental cleaning and sanitation 
Respondent 23: A. most of this happen among the illiterates due to lack of good 
orientation by (NOA) - National Orientation Agency 
 

21 Large chunk of the 
uncollected municipal 
wastes ends up blocking 

22 
(88%) 

73% 14% 4.6% 0% 9.1% 4.41 
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the drainage channels, 
obstructing free flow of 
water, forcing the excess 
water to spill on the roads 
and surroundings, causing 
panic and severe havoc on 
lives and properties. 

Respondent 1: A. the lives and properties, flood has killed and destroyed being witness 
Respondent 2: E. because the drains are too small and the flood water is devoid of waste 
Respondent 3: A. because once the drainage is blocked, as a result of uncollected solid 
waste, water will definitely find its ways thereby causing flooding which at times caused 
loss of lives 
Respondent 4: B. this is evident in many areas; mountains of refuse are allowed even on 
the major streets 
Respondent 5: E. this has also been captured in my earlier observation 
Respondent 6: A. because there is no waste management department 
Respondent 7: A 
Respondent 8: A 
Respondent 9: A. this is responsible for the perennial flood disaster in Nigeria 
Respondent 10: A. this is because of lack of enlightenment programme by government 
Respondent 11: A 
Respondent 12: B. each time it rained, there was panic everywhere because of the fear of 
damage possibly caused by flood in pulling down many dilapidated building 
Respondent 13: A 
Respondent 14: A 
Respondent 15: A 
Respondent 16: C 
Respondent 17: B 
Respondent 18: A. the major cause of flooding in the country is blocked drains and water 
channels due to solid waste disposal; the more people dump waste in drains the more the 
effects of flooding 
Respondent 19: B. flood which has cause a great havoc to life is as a result poor practices 
of waste management by people; disposed waste thrown into drainages blocks the 
channel, hence, water flow is hindered, hence, its reverberation effects is on the people 
Respondent 20: A 
Respondent 21: A. I agree to this as blockage has been causing havoc and death 
Respondent 22: A 
Respondent 23: A. sometimes this happens because there is no good drainage system 
constructed 
 

22 Including environmental 
education (EE) in teacher 
education curriculum will 
increase household level 
of awareness on 
environmental 
implications of poor 
domestic waste disposal 
and management. 

23 
(92%) 

83% 13% 0% 4.3% 0% 4.74 

Respondent 1: A. awareness on environmental education will increase knowledge and 
eliminate improper waste disposal 
Respondent 2: A. education is key, curriculum will expand the knowledge 
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Respondent 3: B. because we start educating children from primary level, it will assist us at 
the long run in minimizing or put an end to the problem of waste disposal and 
management 
Respondent 4: A. the type of environment and how it should be maintained can be taught 
Respondent 5: A. the message on environmental protection will penetrate individual 
homes through their wards and enforcement will become easier 
Respondent 6: A. people need more awareness 
Respondent 7: A 
Respondent 8: A 
Respondent 9: A. environmental education should be included in the school curriculum at 
the various levels of education 
Respondent 10: A. this is because teachers need to be well informed, so that they will be 
able to impact the correct knowledge to the student 
Respondent 11: A. creation more awareness 
Respondent 12: B. the inclusion of environmental education in teacher education 
curriculum will reinforce the teacher and student alertness on management of wastes 
Respondent 13: A 
Respondent 14: A 
Respondent 15: A 
Respondent 16: A 
Respondent 17: B 
Respondent 18: D. environmental education should not be limited to school; it should 
have a wider coverage; the percentage of enrolment in school is low, hence, the low level 
of awareness on environmental implication of poor waste disposal system 
Respondent 19: A. every society needs an adequate knowledge on environmental 
education, hence, teachers play important role in impacting the society 
Respondent 20: A 
Respondent 21: A. It will make household know how to dispose their wastes when they 
have knowledgeable people in their midst 
Respondent 22: A 
Respondent 23: A. the enlighten of environmental education will surely give people insight 
on how to manage waste disposal management 
 

23 Good governance and 
effective institutional 
capacity and coordination 
at the local government 
level (i.e., LEMA & NIMET) 
could foster proactive 
response towards 
domestic waste and flood 
risk management. 

22 
(88%) 

68% 27% 4.6% 0% 0% 4.64 

Respondent 1: A. institutions would be able to enforce every laws regarding waste 
disposal at all levels 
Respondent 2: A. flood policy and plan of action by government 
Respondent 3: A. this is because if the problem of waste disposal is be minimized, the role 
of environmental agencies like NIMET, FEPA, LEMA cannot be overemphasized; so, these 
agencies must be empowered to perform their constitutional roles 
Respondent 4: A 
Respondent 5: A. despite the fact that there are waste collection vehicles, the the driving 
force and enforcement of effective usage remains the duty of the local government 
Respondent 6: A. this is leadership problem 
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Respondent 7: A. the local government are closest to the people 
Respondent 8: A 
Respondent 9: B. there should be good government policy to curb various environmental 
problems 
Respondent 10: A 
Respondent 11: A. leadership by example 
Respondent 12: B. effective institutional capacity will surely foster improved proactive 
response to domestic waste flood risk management 
Respondent 13: B 
Respondent 14: A. this is because local governments in Nigeria are closer to the grassroot 
and coordination of waste management is possible 
Respondent 15: A 
Respondent 16: C. our attitude as a citizen needs to be change towards this style of 
dumping refuse in the sea 
Respondent 17: Respondent 17: B. I agree they are saddled with such responsibility, but its 
quite unfortunate that due to some factors they might not be up to the task 
Respondent 18: A. local government is the closest to the people; an improvement on 
institutional capacity at the local government level would definitely positively on domestic 
waste and flood risk management 
Respondent 19: A. government has the major work in fostering good living condition in the 
society, in the aspect of effective institution and proper law enforcement to ensure waste 
are disposed appropriately 
Respondent 20: B 
Respondent 21: A. if the people assigned to do this job are doing it religiously people will 
be educated on how to manage their wastes 
Respondent 22: * 
Respondent 23: B 
 

Appendix V 
School Information from educator questionnaire (Appendix D). 

Section E School Information Frequency  

(n = 25) 

Percentage 

 (%) 

24 Does government through the Ministry of education 
give ‘much’ concerns to ‘issues’ of environmental 
education? 

  

 Yes 9 41% 

 No 13 59% 

 Total 22 100% 

Respondent 1: B. nothing has reflected in subject been taught in schools in 
environmental education 
Respondent 2: A. environmental study is part of the curriculum 
Respondent 3: B. most of our commissioner or ministers for education are not 
environmentalist 
Respondent 4: A 
Respondent 5: B. although the local government has provision for this, this aspect is not 
visible in the National Curriculum on Education 
Respondent 6: B. no such evidence from anywhere 
Respondent 7: A 
Respondent 8: B. it’s a result of policy somersault 
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Respondent 9: B. this is because environmental education is not separate subject been 
taught at the school level 
Respondent 10: A 
Respondent 11: B. no evidence of such 
Respondent 12: B. it is borne out of their non-challan attitude towards the wellbeing of 
their constituents 
Respondent 13: B 
Respondent 14: A 
Respondent 15: B. it is not a compulsory course at any level of education in Nigeria 
Respondent 16: A 
Respondent 17: A 
Respondent 18: A. there is no synergy between Ministry of Education and that of 
Environment due to policy somersault. 
Respondent 19: B. environmental education are just taught on a periphery; therefore, 
the issues of environment such as hazards of waste and its devastating consequences are 
not much discussed 
Respondent 20: A 
Respondent 21: B. we are not seeing the impact in our society, if this done 
Respondent 22: A 
Respondent 23: A 
 

25 Is environmental education taught as a compulsory 
subject in Nigerian schools? 

  

 Yes 3 14% 

 No 19 86% 

 Total 22 100% 

Respondent 1: A. environmental education is been taught but not so effective 
Respondent 2: B. environmental degradation is a serious issue 
Respondent 3: B. because our education policy makers does not see environmental 
problem as a serious problem that cause serious setback in Nigeria 
Respondent 4: B. as a subject, it will have as one of the objectives; "the maintenance of 
an ideal society" 
Respondent 5: B. yes, this should be taught in all levels as it will enhance good health 
Respondent 6: B. may be under Geography 
Respondent 7: B. it has been a success because it has been able to let them know how 
dangerous environmental problem is 
Respondent 8: B. it should be taught throughout foundation to the secondary school 
Respondent 9: B. it is been taught as a required course in many schools 
Respondent 10: B. it should be taught, so as to increase the necessary awareness to 
protect the environment 
Respondent 11: Yes in TASUED, I don't know of other school 
Respondent 12: B. it will give students opportunity of knowing much about the 
environment hence take proper adaptation where and when necessary 
Respondent 13: B 
Respondent 14: B. environmental education is not taught, particularly in secondary 
schools because there is no full-fledged curriculum 
Respondent 15: B. it will enlighten people, especially students about the danger of 
flooding and the benefit of environmental sanitation 
Respondent 16: B. this should be included in the school curriculum from the J.S.1 till the 
University level 
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Respondent 17: B. it should be a subject because the environment constitutes a major 
part of our lives; therefore, teaching it as a subject will be helpful in teaching 
environmental problems 
Respondent 18: B. all human activities are carried out in the environment. There is need 
for all to know how to take care or protect the environment 
Respondent 19: B. it remains a course or subject taught at just primary and junior 
secondary level, with just a tip of knowledge about the issues, whereas, it’s a subject that 
is important to all at large 
Respondent 20: B. adequate information need to be pass through our student by making 
or creating a subject that will comprises of clearly environment and proper waste 
management 
Respondent 21: B. it has never have effect in the lives of the masses 
Resoponden22: B. education is the only way to make best minds work productively; 
introducing environmental education will bring students closer to their communities, 
provide solutions to global, issues in real time; create and raise awareness of 
environmental 
Respondent 23: B. it should be a subject at all levels because everyone should be 
concerned about environmental education 
 

26 Mention some of the environmental issues and 
problems that is common in your 
environment/surroundings:  

• Drainage blockage; illegal refuse dumping 
on the roads; inadequate drainage system, 
late collection of wastes; indiscriminate 
dumping of wastes, poor drainage 
management. 

• Flooding and erosion during rainfall, air 
pollution, oil spilage pollution, land 
reclamation and deforestation. 

  

27 Do you think that pupils/students are aware of 
environmental issues and problems? 

  

 Yes 8 36% 

 No 14 64% 

 Total 22 100% 

Respondent 1: A. they are aware but not effectively knowledgeable as to the cause 
Respondent 2: B. not emphasized in the curriculum 
Respondent 3: B. because there is no adequate orientation and education as regards 
environment 
Respondent 4: B. students are not taught and schools and parents and guardians pay not 
much attention to environmental issues 
Respondent 5: A. the monthly observation of environmental sanitation observed every 
last Saturday of the month when movement would be restricted between 7:00am and 
10;00am. 
Respondent 6: B. no orientation to those effects 
Respondent 7: B. lack of government agencies concerned and the entire society 
Respondent 8: B. the education sector is in shamble 
Respondent 9: A. this awareness among the pupils and students are very weak; this is 
because it is not a compulsory subject in the curriculum and school time table 
Respondent 10: B. it should be included in the school curriculum 
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Respondent 11: A. to some extent 
Respondent 12: B. poor education and sensitization of the students on the subject 
matter 
Respondent 13: B. this is due to the lack of including it as a core subject in their course of 
study 
Respondent 14: A. pupils/students are aware of environmental issues and problems to a 
limited extent 
Respondent 15: * 
Respondent 16: B. government factor, the responsibility of the government is to make or 
let the citizens know about the hazards in it; on flood, the citizens as well be more aware 
of the negative side of it 
Respondent 17: B. teachers are yet to see it as a necessity in creating awareness of 
environmental issues to pupils/students 
Respondent 18: A. 30% of the rating 
Respondent 19: B.**lack of proper education in their respective schools, government 
agencies concerned and the whole society 
Respondent 20: B. government does not inculcate it into syllabus (scheme of work) 
Respondent 21: A. yes, pupils and students are seeing these things in their surroundings 
Respondent 22: B. it is not included in the curriculum 
Respondent 23: A. some of them are aware because the government through the 
National Orientation Agency (NOA) is not reaching the people at large 
 

28 Do you think pupils/students are getting the desired 
awareness and perception, new patterns in value, 
habits and capacity building capable of reducing 
flood risk? 

  

 Yes 1 5% 

 No 19 95% 

 Total 20 100% 

Respondent 1: B. flood risk are not been emphasized as a real issue or serious risk in 
schools 
Respondent 2: B. not emphasized in the curriculum 
Respondent 3: B. no sensitization as far as environment is concerned 
Respondent 4: B. environmental issues are not taught in schools 
Respondent 5: B. despite the aforementioned measures, indiscriminate dumping of 
wastes still strives; drainages are filled with wastes, flood occur whenever there is heavy 
downpour 
Respondent 6: B. the school curriculum we run is not design for our development 
Respondent 7: B. no proper structure is in place for defined knowledge in order to 
increase their awareness and perception 
Respondent 8: B. there is a gap in the educational sector 
Respondent 9: B. this is because of weak government policy 
Respondent 10: * 
Respondent 11: A. depending on the curriculum and teaching contents 
Respondent 12: B. no one is interested in impacting this into the pupils 
Respondent 13: B 
Respondent 14: B. the reason being that they do not have adequate education 
Respondent 15: * 
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Respondent 16: B. the awareness should be more pronounce to the citizen as to know 
the level of hazard cause by flood; students should be taught the day the start school; 
the awareness will be more pronounced 
Respondent 17: B. there is no enabling environment for pupils/students to get the 
desired awareness and perception 
Respondent 18: B. the curriculum failed to cover the environmental issue 
Respondent 19: B. no proper structure is in place for adequate knowledge in order to 
increase their awareness for reducing flood risk 
Respondent 20: B. not included in the scheme of work 
Respondent 21: B. students don’t get desired awareness because the government is not 
playing their role 
Respondent 22: * 
Respondent 22: B. the reason is that I think there should be awareness like billboards, 
posters etc. so that the people can see visible knowledge about the awareness 
 

29 Do you think current Nigeria curriculum programme 
in areas of some related subjects such as geography, 
social studies and civic education comprises of 
subject matter on climate change and risk 
management? 

  

 Yes 12 52% 

 No 11 48% 

 Total 23 100% 

Respondent 1: A. these subjects only make reference to these problems but nothing 
more than this is been taught; there is a need for over emphasis to be laid as touching 
climate change and risk management 
Respondent 2: A. is there in the curriculum 
Respondent 3: B. yes 
Respondent 4: A. only that it is not well stressed and not well emphasized 
Respondent 5: A. very little and majorly theoretical 
Respondent 6: A. this is a new idea in the system and if properly implemented it will 
solve most of our problems 
Respondent 7: B. it should be included in teacher's curriculum and it should be taught as 
a subject on its own 
Respondent 8: A. the curriculum is rich and encompassing, however, the government and 
private operators are not financing education to the desired level 
Respondent 9: A. yes, but not adequately addressed; environmental education should be 
included in the teacher's education in Nigeria 
Respondent 10: B. yes 
Respondent 11: A. will go a long way to create more awareness 
Respondent 12: B. it should be included in the teacher education curriculum 
Respondent 13: B. yes 
Respondent 14: A. yes, but quite limited coverage 
Respondent 15: * 
Respondent 16: A. yes 
Respondent 17: A. to a large extent because issues on climate change and flood risk 
management are embedded in the Nigerian Curriculum Programme 
Respondent 18: B. yes, environmental education should be included in the curriculum or 
teacher education 
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Respondent 19: B. certainly it should be included in the teacher's curriculum and as well 
taught as a subject 
Respondent 20: B. yes 
Respondent 21: A. well it is not as expected, yes it should be taught to make the masses 
dump their waste properly 
Respondent 22: A. yes 
Respondent 23: B. the curriculum is not detailed enough to cover the new demand of 
environmental literacy 
 

30 Do the student teachers offer environmental 
education as a compulsory subject or course? 

  

 Yes 3 14% 

 No 18 86% 

 Total 21 100% 

Respondent 1: Environmental education is not seen as a compulsory subject course 
because it is not related to all disciplines 
Respondent 2: B.  I don't know 
Respondent 3: B. because the curriculum/syllabus does not make provision for 
environmental education in Nigeria 
Respondent 4: B. it is not part of their General Courses 
Respondent 5: B. it is not enough prominence on the curriculum 
Respondent 6: B 
Respondent 7: B. non-inclusion in the curriculum is the reason 
Respondent 8: * 
Respondent 9: B. student teachers are not offering environmental education as a 
compulsory subject 
Respondent 10: B. because there is no curriculum design for it 
Respondent 11: A. yes 
Respondent 12: B. it was not considered necessary particularly at the time of preparation 
of the curriculum 
Respondent 13: B. because most of the teachers are not geography teachers 
Respondent 14: B. this is because they are not adequately expose to it 
Respondent 15: * 
Respondent 16: B. have no idea 
Respondent 17: A. yes, they are properly equipped 
Respondent 18: B. curriculum somersault 
Respondent 19: B 
Respondent 20: B. just to be in the scheme 
Respondent 21: B. student-teachers do not offer it as a compulsory course because they 
think it has no relevance 
Respondent 22: B 
Respondent 23: A. the students do not have adequate environmental knowledge due to 
the teacher focus on the theory aspect 
 

31 Do you think current practising classroom teacher 
are qualified to impart climate change and flood risk 
education in Nigeria? 

  

 Yes 11 50% 
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 No 11 50% 

 Total 22 100% 

Respondent 1: A. emphasis could be placed on these problems by them and the 
students/pupils will see serious risk in them; these students/pupils believe their teachers 
ever more than their parents 
Respondent 2: A. because they are aware of the problem 
Respondent 3: B. yes need for in-service training of teachers 
Respondent 4: A. while teaching social study or geography 
Respondent 5: A. while there is information on climate change outside the curriculum, 
this educator can be subject to seminars on the topic 
Respondent 6: B. yes, in-service training of teachers can assist in so many ways 
Respondent 7: A. yes, because they stay in those areas where these issues are faced and 
all they need to know is better training and techniques 
Respondent 8: A. if given the right facilities, incentives, and other needs 
Respondent 9: B. because most teachers are not well knowledgeable on environmental 
issues 
Respondent 10: B. yes 
Respondent 11: A. because they have trained on the subject matter 
Respondent 12: A. to the extent of the degree of training, orientation and sensitization 
given to them 
Respondent 13: B. yes 
Respondent 14: A yes. If trained and allowed to attend seminars and conferences 
Respondent 15: * 
Respondent 16: A. yes 
Respondent 17: B. it is important; the place of in-service training cannot be ruled out 
Respondent 18: B. yes, it is important for all teachers in training in environmental related 
education causes 
Respondent 19: A. they live in the society where these issues are faced, all they need to 
know or learn is better training techniques 
Respondent 20: B. yes 
Respondent 21: B. in-service training of teachers can help in giving more knowledge to 
the masses 
Respondent 22: B. yes 
Respondent 23: B. there should be training on the respect of climate change also 
 

32 Do school management often conduct seminars and 
workshops on environmental issues? 

  

 Yes 3 14% 

 No 19 86% 

 Total 22 100% 

Respondent 1: B. schools do not see the need or priority to do so 
Respondent 2: B. I don't know 
Respondent 3: B. lack of fund; lack of knowledge about the effect of environmental 
problems on economy, education, social and political systems 
Respondent 4: B. they possibly see no reason for it and it may not be in their schedule of 
duties 
Respondent 5: B. due to non-inclusion in the school curriculum 
Respondent 6: B. no such programme 
Respondent 7: B. non-inclusion in the curriculum is the reason 
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Respondent 8: maybe; because budgeting allocation to educational sector is meagre 
Respondent 9: B. schools are nor conducting workshops and seminars on environmental 
issues 
Respondent 10 B. lack of fund 
Respondent 11: B. nothing of such at the management level 
Respondent 12: B. even the management does really appreciate the need for such hence 
no workshop and seminar will be organized 
Respondent 13: A. occasionally 
Respondent 14: B. because most times they do not have the wherewithal 
Respondent 15: * 
Respondent 16: A. at least once in a month 
Respondent 17: B. it is yet to be considered by the school management 
Respondent 18: B. the interest of the management in most schools is about profit and 
loss in terms of turnover and not on environmental issues 
Respondent 19: B. lack of awareness in one part and non-inclusion in curriculum on the 
other hand 
Respondent 20: to create more awareness to the people 
Respondent 21: B. the school management feel unconcerned about the environmental 
issues 
Respondent 22: B 
Respondent 23: B. when there is no programme set aside for this 
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Appendix W 
Educational Needs from educator questionnaire (Appendix D). 

Section F Educational Needs Frequency (n 
= 25) 

Percentage 
(%) 

33 Would the teachers be happy to teach the students about environment climate 
change to achieve improvement in environmental and disaster management? 

 Yes 21 100% 

 No 0 0% 

 Total 21 100% 

34:  what will teachers need to provide for module or content in teaching and learning of 
climate change and flood risk management? 

Respondent 1: effects of climate change; what is flooding? how to manage flood? effects 
of flooding 
Respondent 2: understanding the basis of environmental study and the danger of 
environmental degradation 
Respondent 3: meaning of environment; meaning of environmental problems; 
importance of environment to human life; effect/consequences of damaging our 
environment on human life 
Respondent 4: * 
Respondent 5: approval from the Ministry of Education Science and Technology; seminar 
on the importance of environmental protection and hazard connected to flood and 
climate change 
Respondent 6: yes, if all necessary teaching materials were provided 
Respondent 7: relevant materials and recent knowledge of environmental happenings 
Respondent 8: teaching material; removal of bureaucracy; given incentives to teachers 
and allocation of better financing of education 
Respondent 9: teachers will need adequate knowledge and skills 
Respondent 10: good instructional materials 
Respondent 11: all necessary and related teaching aids 
Respondent 12: thorough training with risk assessment facilities 
Respondent 13: the teachers need basic knowledge and regular training on 
environmental risk management courses 
Respondent 14: teachers will need curriculum/curricular adequately planned by 
environmental curriculum specialists encompassing basic ingredients 
Respondent 15* 
Respondent 16: to ensure effective learning and deep understanding of the subject 
matter; climate change should be integrated across school curricular; its severe impact 
and coping measures has to be adapted to address related target groups 
Respondent 17: * 
Respondent 18: the importance of technology in teaching cannot be overemphasized; 
provision of adequate teaching aid in terms of technology would assist teachers in 
putting together robust module or content on climate change 
Respondent 19: proper relevant materials; recent knowledge on environmental issues 
Respondent 20: * 
Respondent 21: teachers will need in-service training to enhance their knowledge in 
environmental and disaster management 
Respondent 22: * 
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Respondent 23: the teachers that want to disseminate the teaching must have 
knowledge of it; there should be availability of materials like posters for visual learning 
 

35: Any other comments 

Respondent 1: * 
Respondent 2: * 
Respondent 3: we should make our environment conducive because an healthy 
environment is an healthy living; so, our education policy makers should see 
environmental education as a subject to be included in our curriculum 
Respondent 4: * 
Respondent 5: * 
Respondent 6: this is a generally acknowledged problem in Nigeria and there is need for 
urgent attention in other to solve this problem 
Respondent 7: * 
Respondent 8: * 
Respondent 9: the teacher, students and general populace need to develop 
environmentally friendly attitude for the sustainability of the environment and survival of 
human race 
Respondent 10: * 
Respondent 11: Ijebu-Ode needs a very urgent attention on this subject matter 
Respondent 12: * 
Respondent 13: * 
Respondent 14: * 
Respondent 15: * 
Respondent 16: * 
Respondent 17: * 
Respondent 18: the effects of climate change is real; most developing countries are not 
adequately equipped to manage these effects; developed countries should provide 
adequate assistance financially and technology 
Respondent 19: * 
Respondent 20: * 
Respondent 21: the government should be up and doing by giving the masses assistance 
in waste disposal 
Respondent 22* 
Respondent 23: the government should implore the National Orientation Agency (NOA) 
in carrying out their duties 
 

 
 
 
 
 
 
 
 


