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Abstract
Background: ‘Megafire’ is an emerging concept commonly used to describe fires that are extreme in terms of size, behaviour, and/or impacts, but the term’s meaning remains ambiguous. 
Approach: We sought to resolve ambiguity surrounding the meaning of ‘megafire’ by conducting a structured review of the use and definition of the term in several languages in the peer-reviewed scientific literature. We collated definitions and descriptions of megafire and identified criteria frequently invoked to define megafire. We recorded the size and location of megafires and mapped them to reveal global variation in the size of fires described as megafire. 
Results: We identified 109 studies that define the term 'megafire' or identify a megafire, with the term first appearing in the peer-reviewed literature in 2005. Seventy-one (~65%) attempted to describe or define the term. There was considerable variability in the criteria used to define megafire, although definitions of megafire based on fire size were most common. Megafire size thresholds varied geographically from >100–100,000 ha, with fires >10,000 ha the most common size threshold (41%, 18/44 studies). Definitions of megafire were most common from studies led by authors from North America (52%, 37/71). The vast majority of megafires (94%) exceed 10,000 ha in size. Megafires occurred in a range of biomes, but were most frequently described in forested biomes (112/137, 82%), and usually described single ignition fires (59% 81/137). 
Conclusion: As Earth’s climate and ecosystems change, it is important that scientists can communicate trends in the occurrence of larger and more extreme fires with clarity. To overcome ambiguity, we suggest a definition of megafire as fires >10,000 ha arising from single or multiple related ignition events. We introduce two additional terms—gigafire (>100,000 ha) and terafire (>1,000,000 ha)—for fires of an even larger scale than megafires. 
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1 INTRODUCTION
Fire has shaped life on Earth for hundreds of millions of years, modifying ecosystems (Pausas & Keeley, 2021), affecting evolutionary processes (Pausas & Parr, 2018; Nimmo et al., 2021), and altering species distributions (Archibald et al., 2018; He et al., 2019). Although humans have long influenced fire regimes (Bowman et al., 2011; Ellis et al., 2021), recent human-induced change is rapidly altering fire activity across the globe (Andela et al., 2017; Bowman et al., 2020). Climatic change (Jolly et al., 2015; Abatzoglou & Williams, 2016), coupled with landscape modification (Cochrane, 2003), the displacement of Indigenous peoples (Fletcher et al., 2021), and the introduction of new species (Fusco et al., 2019), have altered fire regimes across the world, imperilling species and ecosystems (Kelly et al., 2020). Projections suggest an increase in global fire activity across vast portions of the Earth’s surface in the coming decades (IPCC, 2021; Wu et al., 2021; United Nations Environment Programme, 2022). 
At the centre of observed changes in global fire activity has been the apparent rise of the 'megafire’. But what, exactly, is a megafire? Despite early adopters of the term providing relatively clear definitions (Williams et al., 2005), a cursory search of the literature finds that the concept has evolved, such that Tedim et al. (2018) note “disagreement over the parameters used to define megafire makes this term a problematic one”. ‘Megafire’ is now used to describe a variety of fire scenarios, from spatially and temporally discrete fire events (e.g., Keeley & Zedler, 2009), to groups of fires that are clustered in space and time (e.g., Walker et al., 2018), to the sum of fire activity over an entire fire season (e.g., Lapere et al., 2021). Megafires are defined by various parameters—individually and in combination—including fire size (Godfree et al., 2021), behaviour (French et al., 2016), resistance to containment (Tedim et al., 2015), and socio-economic or environmental outcomes (Groisman et al., 2017). 
Linguistic uncertainty pervades many areas of science (Johnson & Lidström, 2018), and includes vagueness (the inability of a concept to categorise borderline cases); ambiguity (terms having multiple meanings); context dependency (a lack of context that would allow meaning to be understood); and indeterminacy (unforeseen ambiguity arising through changes in meaning over time) (Regan et al., 2002). Megafire suffers from all of these uncertainties. Yet, as the world warms and fire regimes become increasingly novel, a standard terminology for descriptors of fire is critical. In the context of changing fire regimes, the unstandardised use of the term ‘megafire’ could contribute to mismatches between perceptions and reality of trends in fire activity. For example, Doerr & Santín (2016) contrast the widespread perception of increasing fire activity with empirical data that, at the time of publication, demonstrates an overall decrease in fire at both global and some regional scales. Such misconceptions can have real-world consequences, such as investment in policies (e.g., fire suppression) that are not supported by place-based evidence (Doerr & Santín, 2016). A consistent and clear terminology describing megafires could help to reduce misconceptions about the ecological role of large fires, while aiding in understanding their drivers, trends, and impacts, from regional to global scales. 
One approach to tackling linguistic uncertainty is to provide clearer definitions while making conscious decisions about the term's future usage (Regan et al., 2002). Resolving the linguistic ambiguity of megafire would allow clearer communication between scientists and the general public, but it is important that any revised definition is reconcilable with past usage (Regan et al., 2002). To this end, we review the use of the term ‘megafire’ in several languages in the peer-reviewed scientific literature, identify key criteria used to define megafire, and record the size of fires described as megafires around the world. We also consider related concepts (e.g., ‘extreme wildfire event’) to help assess gaps in the terminology surrounding extremely large fires and their impacts. After identifying clear foci of megafire definitions, we propose a terminological standardisation, which involves additional terms to provide further granularity and consistency to the study of large fires globally. It is our hope that removing linguistic uncertainty of 'megafire' will result in more rigorous use of the term amongst scientists, while also clarifying its use in communications between scientists, policy makers, and the broader public.

2 METHODS
2.1 Structured review of the peer-reviewed scientific literature
We conducted a structured review of the peer-reviewed scientific literature to investigate the use of the term ‘megafire’ and how it has been defined. We considered a study appropriate for inclusion when an explicit definition was supplied for the term 'megafire', or when a study simply referred to the occurrence of a 'megafire' in any part of the study. Given that our focus was specifically on megafire, studies that referenced other terms for large fires (e.g., ‘very large fire’, ‘catastrophic fire’ or ‘extreme wildfire’) were not included. Our search database included field studies, modelling studies and reviews referring to the term 'megafire'. We recognise that our focus on the use of the term ‘megafire’ by scientists in the peer-reviewed literature means that the term’s use in other areas (e.g., media, social media, policy discussions, policy documents, laws) is overlooked. However, our objective is to understand how megafire is used in a scientific context, and thus we limit the scope of our review to the peer-reviewed scientific literature.    
We searched Scopus and Web of Science in January 2022 (English, French, Italian, Portuguese, and Spanish) for combinations of search terms involving ‘megafire*/mégafeu*/megaincendi*/megafogo*’, ‘mega-fire*/mega-incendi*/mega-fogo*’, ‘mega’ and/or ‘fire/incendi*/fogo*’ (Supporting Information Appendix S1 & S2). These terms also cover other Iberian languages, such as Catalan and Galician. Ignoring non-English language studies can introduce bias into syntheses (Trisos et al., 2021). We detected and collected additional mentions of ‘megafire’ from peer-reviewed scientific literature published during our search period via Google Scholar alerts. We attempted to replicate this search for a Chinese translation or equivalent of 'megafire' in Scopus, Web of Science and the China National Knowledge Infrastructure (CNKI), however, no Chinese equivalent of 'megafire' could be identified (Supporting Information Appendix S1). The closest Chinese equivalent was 特别重大森林火灾, 'specially heavy forest fire', which refers to fires that either affect >1,000 ha of forest, or that cause >30 deaths or >100 serious injuries (General Office of the State Council, 2018). 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Our database searches returned 556 unique results, with an additional seven studies found via Google Scholar alerts, giving a total of 563 studies (English: n = 557; Portuguese: n = 2; and Spanish: n = 4). We then screened results by reading the title and abstracts, removing studies that failed to meet our inclusion criteria, retaining 247 studies that were appropriate for full-text review (Supporting Information Appendix S2). From this, 109 studies mentioned ‘megafire’ and were appropriate for analysis (English: n = 106; Portuguese: n = 1; Spanish: n = 2). Studies were excluded if they neither defined the term megafire, nor described the occurrence of a megafire. Of these 109 studies, 71 studies defined or described the term 'megafire', and 84 studies referenced the occurrence of 137 megafire events. The search located definitions from 12 scientific fields, with ecology 70% (50/71), biogeography 7% (5/71), economics 4% (3/71), and meteorology 4% (3/71) most well represented. 

2.2 What defines a ‘megafire’?
After reviewing the 71 studies that define or describe the term 'megafire', we created a checklist of criteria used to define or describe 'megafire' (Table 1). In some cases, studies that used the term did not explicitly define it. For instance, Keeley & Zedler (2009) refer to a series of megafires ~50,000 ha or larger, but do not state explicitly that 50,000 ha is a size threshold for megafires. By contrast, Whitney et al. (2015) refer to megafires as “wildfires >100km2”, providing an explicit statement of the size threshold to be considered a megafire. For the collation of definitions, we only included studies that explicitly stated the defining characteristics of megafire. The criteria included in each definition was then recorded. The ‘location’ of each megafire definition was defined by the first author’s primary affiliation. 
For the 84 studies that made reference to specific megafires, we recorded the fire location and the size/area of the fire being referred to as a megafire. Based on the location of each ‘megafire’ event reported in the literature, we assigned them to a broad terrestrial biome following Olson et al. (2001). Megafires were also categorised according to whether they constituted: 1) a single, discrete fire event from a specific ignition source (i.e., ‘single ignition fires’); 2) multiple fire events that were clustered in space and time and typically arose from a common ignition source, whilst having different ignition points (‘multiple ignition fires’); or 3) multiple fire events that arose from separate ignition sources, and were typically spatially or temporally discontinuous (‘separate ignition fires’); for instance, the sum of all fire activity across a large geographic area over an entire fire season. Given that some studies reported on many megafires, we also recorded the smallest megafire recorded in each study to avoid any single study (and hence interpretation of what constitutes a megafire) overshadowing broader trends. The smallest fire was used because this represents the lower size limit of what the authors regard as a megafire in each study (Regan et al., 2002).

3 RESULTS 
‘Megafire’ appeared in the peer-reviewed scientific literature as early as 2005, described in relation to fire management policy in the United States as “The largest fires, classified as ‘megafires’ by public agencies” (Stephens & Ruth, 2005). The concept has since been used increasingly to describe fires across the globe (Figure 1). The term 'megafire' was initially used to describe fires that were so large and complex, and so extreme in their behaviour, that they required different approaches to suppression compared to other large fires (Williams et al., 2005). We identified seven criteria that are regularly invoked to define ‘megafire’ (Table 1) and categorised them as being attribute-oriented (i.e., fire size, behaviour, resistance to control, novelty) or impact-oriented (i.e., fire severity, socio-economic costs, environmental effects, and human fatalities) (see Table 2 for examples). In total, 96% (68/71 studies) of definitions included at least one attribute-oriented criteria, 32% (23/71) included at least one impact-oriented criteria, and 28% (20/71) included at least one of both. A total of 68% (48/71) of studies defined megafires by attribute-oriented criteria only, whereas 4% (3/71) were defined only by impact-oriented criteria. 
The most common criterion used to define megafire was fire size (i.e., area burned), mentioned in 85% (60/71) of definitions, with 35% (25/71) of studies defining megafire by size alone (Figure 2). The remaining 65% of studies that defined megafire by fire size in combination with at least one other criterion, did so using combinations of all seven other criteria (Table 1). Environmental impacts of megafire were referred to in combination with fire size most often (23%, 14/60), and human impacts least often (10%, 6/60). Hence, there is substantial variability regarding other criteria that, when combined with fire size, were used to define megafire. The next most common criterion after fire size were socio-economic impacts, referred to in 28% (20/71) of definitions, followed by fire behaviour and environmental impacts, which were each referred to in 23% (16/71) of definitions. Studies that did not consider fire size as a criterion for megafire (15%, 11/71) tended to consider socio-economic impacts (64%, 7/11) and resistance to control (64%, 7/11) as defining features. Authors from South America were more likely to consider impacts in their definition of megafire, particularly socio-economic impacts (Figure 2), whereas authors from Oceania were proportionately more likely to include fire severity in their definition (Figure 2).
Of the studies that used size to define megafire, 73% (44/60) identified a specific size threshold, whereas the remaining studies made a more general reference to fire size or burnt area (e.g., “a very large burnt area”; Maditinos & Vassiliadis, 2011). Of those studies that specified size thresholds for megafires, the most commonly used threshold was ≥10,000 ha (41%, 18/44) (Figure 3). The second most commonly specified size thresholds were in the 10,001–50,000 ha range (Figure 3), specified in 32% (14/44) of definitions (e.g., Maezumi et al., 2018; Barton & Poulos, 2019; Anthony et al., 2021). The lowest thresholds identified were 100 ha (Fidelis et al., 2018) and 500 ha (Alló & Loureiro, 2020; Mancini et al., 2017). When European authors provided a size threshold, it was typically smaller than that proposed by North American and Oceania authors (Figure 3). Some studies defined megafires statistically relative to a region-specific baseline (e.g., Pausas & Keeley, 2021; Santos et al., 2022). For instance, Khorshidi et al., (2020) defined megafires as those >27,000 ha, corresponding to the 99.98th percentile of fire size in the study region. 
Definitions of megafire were provided in studies led by authors from five continents but were most often defined in studies led by authors from North America (52%, 37/71) and Europe (24%, 17/71) (Figure 3). There appears to be geographic variation in the criteria used to define megafire (Figure 2), with studies led by North American authors more likely to include fire size in their definition than European authors (Figure 2). When European authors did include fire size in their definition of megafire, they were less likely to provide a quantitative size or area threshold (Figure 2 & 3). 
When defining megafire, 76% (54/71) of authors referred to a previous definition, sometimes outside of the peer-reviewed scientific literature. The most commonly cited study was Stephens et al. (2014), which was referred to in 28% (20/71) of instances, followed by Williams (2013), referred to in 8% (6/71) of instances. Of the studies that cited Stephens et al. (2014) when defining megafire, 80% (16/20) used fire size to define megafire and 65% (13/20) identified 10,000 ha as the minimum size threshold. By contrast, only one study that cited Stephens et al. (2014) identified ‘resistance to control’ as a defining feature of megafire (Smith et al., 2016), and one other included socio-economic impacts in their definition (Jung, 2020). Hence, Stephens et al. (2014) is used often to argue for a strict, area-based definition of megafire (i.e., fires that burn >10,000 ha), even though that work provides a far more expansive definition of megafire, including consideration of novelty, socio-economic impacts, and human impacts, as well as size. 
We recorded 137 instances from 84 studies where fires were reported as megafire in the literature (Figure 4). These reported megafires varied in size by many orders of magnitude, from 1,042 ha (Gutiérrez et al., 2020) to 18,983,588 ha (Lee et al., 2021), but were predominantly either 10,001–100,000 ha (34%, 46/137) or 100,001–1,000,000 ha (47%, 64/137) (Figure 4). Overall, 94% (129/137) of fires described as 'megafires' exceeded the 10,000 ha size threshold, leaving 6% of fires below the threshold (8/137) (Figure 4). There was a strong geographic bias in the distribution of reported megafires, over half occurred (56%, 77/137) in North America, with a particular concentration of megafires being described on the east coast of the United States, and one sixth in Europe (17%, 23/137) (Figure 4, Supporting Information Appendix S3). Most (82%, 112/137) megafires reported in the literature burned forested biomes (Supporting Information Appendix S4), however, megafires were also reported from grassland, shrubland and savanna biomes (18%, 25/137) (Supporting Information Appendix S4). Megafire was most often used to describe single ignition fires (59%, 81/137) (Supporting Information Appendix S5), but was also used to describe multiple ignition fires (21%, 29/137) and separate ignition fires (20%, 27/137) (Supporting Information Appendix S5).

4 DISCUSSION 
Our review has shown that megafire is a multifaceted concept with definitions encompassing a broad range of criteria, from the attributes of fire events to their socio-economic and environmental impacts. Attribute-oriented definitions, such as fire size and behaviour, predominate. While initially framed as a concept centred on fires that were abnormally difficult to suppress (Stephens & Ruth, 2005), the megafire concept has been applied inconsistently in the scientific literature. Megafire has often been described as a spatial concept, frequently with reference to specific size thresholds, but with variability across the literature regarding what those thresholds should be. Megafire is commonly used to describe fires in forest biomes arising from a single ignition source, or multiple ignition sources that are related, and occasionally to describe fires in non-forest ecosystems (e.g., grasslands, savannas) and extreme fire seasons arising from unrelated ignitions (sensu Duane et al., 2021). Clearly, megafire is currently being used to describe a considerable range of fire activity. 

4.1 Defining megafire
What makes for a useful scientific definition? In our view, scientific definitions should be unambiguous and allow for standardised and repeatable measurement, and hence also, direct comparisons of studies, including meta-analyses. Further, scientific terminology should seek to avoid redundancy by using multiple terms describing the same phenomena (Pulsford et al., 2016; Driscoll et al., 2019). Instead, related terms should complement one another, allowing for complex phenomena to be described by combinations of non-overlapping concepts. Therefore, before answering ‘what is a megafire?’, it is worth considering terms with existing definitions that relate closely, and at times, overlap with some megafire definitions. 
Tedim et al. (2018) use the term ‘wildfire disaster’ to describe fires based on their socio-economic and ecological impacts, otherwise referred to as ‘catastrophic fires’. ‘Disaster’—an event that causes great damage—makes it clear that wildfire disasters are defined by their impacts, not their inherent characteristics. Wildfire disasters can be small or large in size, and occur due to fire behaviour and/or inadequate planning and protection (Tedim et al., 2018). Therefore, wildfire disaster captures the criteria of resistance to control and impact-oriented definitions of megafire. We would add that wildfire disasters should encapsulate other forms of damage, such as harm done to the values of local and Indigenous peoples, which can have profound individual and cultural impacts. 
Another recently defined and related term is ‘extreme wildfire events’ (Tedim et al., 2018; Duane et al., 2021). Extreme wildfire events are defined as “a pyro-convective phenomenon overwhelming capacity of control (fireline intensity currently assumed ≥10,000 kWm−1; rate of spread >50 m/min), exhibiting spotting distance >1 km, and erratic and unpredictable fire behavior and spread” (Tedim et al., 2018). Thus, although extreme wildfire events are often large, they are characterised by their fire behaviour and resistance to control, not by their size (Tedim et al., 2018). Duane et al. (2021) classified several relatively small fires as extreme wildfire events (e.g., Greece's Attica fire, which burned 1,276 ha in 2018). Bowman et al. (2017) note that extreme wildfire events can be wildfire disasters, but that there are many instances in which they are not. For example, when extreme wildfire events burn in remote areas with low population density. When combined with the concept of wildfire disaster, extreme wildfire events describe fires—small or large—that exhibit extreme behaviour and may result in substantial socio-economic and human costs (Bowman et al., 2017). 
What remains undescribed by neither wildfire disaster nor extreme wildfire event is the spatial component of fires (i.e., fire size). Other terms do exist that capture the spatial components of fire: these include large fire, very large fires, and extremely large fires. However, like 'megafire', these terms lack consistent definitions (Tedim et al., 2018). Despite fire size not being a defining feature in early definitions of megafire (Williams, 2013), there is now a broad perception across the literature that megafires are defined by their size, particularly when the concept is operationalized (e.g., to track drivers and trends in megafires; Keeley & Zedler, 2009). Further, there has been widespread adoption of a size threshold, that of >10,000 ha, particularly among scientists based in North America, and the vast majority of fires described as megafire in the literature (94%) exceed this minimum size threshold. 

4.2 Megafire: moving forward
Given the concepts outlined above, megafire could fill a terminological gap in fire science by being a purely spatial concept, complementing existing terms such as wildfire disaster and extreme fire events. In many instances, megafire appears already to be filling that gap, given the widespread adoption of size thresholds. Specific size thresholds, such as >10,000 ha, offer a clear and absolute measure of fire size that can be applied across the world. As stated earlier, for scientific definitions to be useful, they should be unambiguous, measurable, and repeatable. Therefore, based on our review, we suggest megafire be defined as:
‘Spatially and temporarily continuous fire arising from single ignition or multiple related ignition events that exceed 10,000 ha in area.’ 
For context, 10,000 ha is approximately 40% bigger than Manhattan or ~14,000 football/soccer fields. The 10,000 ha threshold is the most widely used threshold in definitions of megafire, capturing >90% of described megafires. It is therefore consistent with current usage, an important consideration when clarifying definitions to resolve linguistic uncertainty (Regan et al., 2002). This definition excludes multiple fires that are spatially and temporarily discontinuous and arise from separate ignitions, such as the sum of fire activity across a defined area over an entire fire season. Duane et al., (2021) refer to these as 'extreme fire seasons'. This definition does not capture the complexity of some existing definitions, but is scientifically precise and measurable, and complementary to other fire concepts that capture some of the criteria omitted in this definition (i.e., fire behaviour, socio-economic and environmental impacts, see Section 5). The simplicity of the definition reduces the amount and type of data needed to identify megafires. If adopted further, it could facilitate clearer communication among scientists, and between scientists, policy makers, and the broader public. 
Given that the definition above refers only to fire size and ignition, megafires according to this definition can occur in a range of biomes, including forests, grasslands, savannas, and deserts. This classification will allow researchers to identify trends in the occurrence of megafire at regional, continental, or global scales, the prevalence of megafire in different ecosystem types, the drivers of megafire occurrence, their social and economic impacts, and to synthesize with greater ease the ecological effects of megafire. This definition will mean that megafires are unlikely to occur in some places, which is similar to other abiotic disturbances that are specific to, or more prevalent in, particular regions of the globe, such as cyclones and earthquakes. We offer an alternative conceptual framework for a more context-specific measure of extreme fire below. Although our definition includes a discreet size threshold (i.e., 10,000 ha), approaches to modelling megafire occurrence could soften this threshold by applying, for instance, fuzzy set theory to model the degree of membership of any given fire in our ‘megafire’ category (Regan et al., 2002). We also acknowledge that there is value in documenting and modelling exact fire sizes (i.e., as opposed to fire size categories) and their distributions over space and time, and we encourage fire scientists to continue to do so in future work. 'Megafire' is intended to add to, not replace, detailed and nuanced analyses of trends in fire size. 
While a useful starting point, there is substantial variability in fire size beyond this threshold, therefore requiring further granularity in fire size categories. Fires >100,000 ha or >1,000,000 ha are not unprecedented (Duane et al., 2021), and likely have distinct social and ecological impacts. The trends, patterns, drivers, and impacts of fires in these size categories might also be distinct.  
Fires in the western USA that exceed perceived size thresholds of ‘megafire’ are already being described by the term ‘gigafire’, initially in popular media and, more recently, in the peer-reviewed scientific literature (Langpap & Wu, 2021; Zhuang et al., 2021). This term is potentially useful in describing fires far larger than the minimum size threshold for megafires, but with an important caveat. The use of 'mega' and 'giga' alike in describing fires must be in relation to the Ancient Greek etymology of these prefixes, where 'mega' means 'large' and 'giga' means 'giant', as opposed to their use in the International System of Units (ISU) system (i.e., mega = 106, giga = 109). Such numerical classifications span a far greater range of sizes than fire when measured by standard units of area used to describe fire (e.g., ha or km2), and so the ISU framework cannot be applied to characterise fire size in a meaningful way.  
With this in mind, gigafire, or 'giant fire', could be used to characterise fires an order of magnitude greater than the minimum size threshold for megafires (i.e., fires of >100,000 ha in area, equivalent in size to ~140,000 football/soccer fields; Table 3). Following this logic, it would be possible also to define an even larger fire size category, an order of magnitude larger than the minimum size threshold for gigafire, as 'terafire' (derived from the Ancient Greek term 'tera' that translates to 'monster') (i.e., fires of >1,000,000 ha in area, equivalent in size to ~1.4 million football/soccer fields; Table 3).
The size threshold of 100,000 ha for gigafire corresponds with, and we suggest replaces, some existing definitions of megafires (e.g., Adams, 2013), and many fires currently described as megafires would also be defined as gigafires under this definition (Figure 4). For instance, many of Australia’s 2019–20 ‘megafires’ would fall under the gigafire concept as described. We know of no other term for fires >1,000,000 ha, but fires of such size do occur (Duane et al., 2021); for instance, in 2016, a wildfire in the Kimberley region of Western Australia burned >1.2M ha. The mega, giga, tera hierarchy, although not aligned to the ISU system in this instance, provides a familiar language for increasing size-based thresholds. Given unprecedented fires in recent years that have burned areas far in excess of 10,000 ha (e.g., Mack et al., 2011; Boer et al., 2020; Keeley & Syphard, 2021), and the projected increase in extreme fire weather (IPCC, 2021; United Nations Environment Programme, 2022), the use of these terms may become increasingly necessary to describe fires in the coming decades. 

4.3 Environmentally extreme fire
The definition of megafire offered above fails to encapsulate the context dependence of fire size and behaviour that is captured in some previous descriptions (e.g., Khorshidi et al., 2020). Yet, what constitutes a ‘large’ fire in one ecosystem may not apply to others, as it depends on the historical variability of fire size (Pausas & Keeley, 2021). Hence, a remaining challenge for the characterisation of fire is to identify common thresholds for what constitutes environmentally extreme fire. We suggest that this concept of extreme fire, relative to a specific context or baseline, is best captured within the broader concept of ‘ecological extremes’ (e.g., Gaines & Denny, 1993; Katz et al., 2005). Extreme ecological events are rare—but not always unprecedented—events that play a disproportionate role in ecosystems (Gutschick & BassiriRad, 2003). ‘Extremity’ can be measured in terms of the interval between events of a given magnitude in relation to the historical frequency distribution (e.g., a 1/100-year event; Gutschick & BassiriRad, 2003). Extreme value theory can be applied to fire size (Moritz, 1997), but can also be applied to other measures of fire, such as fire intensity or the extent of areas burnt at high severity (Keyser & Westerling, 2019). However, because extreme events are extreme only in relation to a 'baseline', they will be sensitive to shifts in baselines that are known to occur in fire regimes. For instance, burning by Martu in Australia’s western deserts decouples the relationship between climate and fire, such that large fires are less likely to occur in areas subject to frequent Martu burning, even when climatic conditions favour them (Bliege Bird et al., 2012). What constitutes an ‘extreme fire event’ under Martu stewardship may fit within the norm of fire activity in the absence of Martu burning. 
The complementarity of the definitions offered here and elsewhere is considerable (Table 3). Under a spatial definition, megafires can be extreme wildfire events, extreme ecological events, and wildfire disasters, but they are not necessarily any of these. Megafires are more likely to be wildfire disasters when they are extreme wildfire events occurring in densely populated areas. By contrast, megafires could burn under benign conditions in remote areas, without triggering the loss of life or property, but exceeding the thresholds for being defined as a megafire. Megafires are more likely to be extreme ecological events in ecosystems that historically do not experience large fires or have altered or interrupted fire regimes, whereas they may be a normal occurrence in others.

5 CONCLUSIONS
As Earth’s climate shifts, and the risk of larger and more extreme fire events increases in some locations, it is important that scientists are able to communicate trends in the occurrence of such fires without ambiguity. Ensuring that scientific terminology appropriately and consistently describes fire events is one way of promoting clear communication within the scientific community and beyond (Tedim et al., 2018). We have provided a rationale for one approach for achieving this, but we recognise that not everyone will agree with our chosen terminology and we welcome debate on the issue. While our structured review of 'megafire' incorporated scientific literature in three languages, our review does not explicitly examine perspectives beyond the scientific community. Importantly, the scientific literature is biased towards particular voices, and away from others (e.g., local and Indigenous perspectives; see Nuñez et al., 2021; Fletcher et al., 2021), and our review of the scientific literature undoubtably carries these biases. We therefore invite dialogue that can enhance the diversity of perspectives regarding the characterisation of fire, resulting in clearer, more measurable, and repeatable descriptions of large fires across the globe.
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FIGURES
Figure 1. The number of studies that defined, described or reported a 'megafire' found during a structured review of the peer-reviewed scientific literature. Continent was assigned as that of the first author’s primary affiliation. Note: at the time of this review 2022 was incomplete (denoted by an asterisk).
Figure 2. The number (a) and proportion (b) of definitions or descriptions of megafire that invoke various criteria. 
Figure 3. (a) Map of published megafire definitions, the minimum size threshold specific in the definition, and the location of their first author’s primary affiliation; and (b) the number of studies that define megafire within various minimum size categories, and how this varies according to the lead author’s geographic location. Specific minimum size ranges were: no defined size, 0–1000 ha, 1001–10,000 ha, 10,001–50,000 ha and 50,001–100,000 ha).  
Figure 4. (a) Map of reported megafires and their corresponding size and location as reported in the literature; and (b) number of instances where studies mention a megafire event, provide its size and the corresponding continent. Size ranges used were 0–10,000 ha, 10,001–100,000 ha, 100,001–1,000,000 ha, 1,000,001–10,000,000 ha and >10,000,000 ha.

TABLES 
Table 1. Criteria used to define or describe megafires throughout the published literature.
	Criteria
	Description

	Fire size or burnt area
	Reference to the size of a fire event or total area burned, either qualitatively (i.e., 'large') or quantitatively (e.g., >10,000 ha)

	Fire behaviour
	Reference to high fire intensity or extreme fire behaviour (e.g., fast rate of spread)

	Resistance to control
	Reference to the incapacity to control or suppress fire, or the need for new approaches to do so

	Novelty
	Reference to fire deviating from the historical range of fire activity for a given ecosystem, typically in relation to fire size or behaviour 

	Fire severity
	Reference to high severity fire

	Socio-economic impacts
	Reference to social or economic impacts of fire

	Environmental impacts
	Reference to environmental or ecological impacts of fire

	Human impacts
	Reference to loss of human life or assets from fire



Table 2. Examples of how megafire has been defined or described throughout the published literature, and the criteria in which we categorised definitions into. 
	Reference
	Type
	 Description

	Alló & Loureiro (2020)
	fire size, fire behaviour, novelty
	“A megafire is defined as a wildfire that shows a behavior outside the capacity of the extinction system, either because of the high flame lengths, high speed of propagation, or because of the presence of canopy fire activity. According to official statistics, a megafire contains a burned surface area greater than 500 ha of forest.”

	Diakakis et al. (2017)
	resistance to control, socio-economic impacts
	“Mega-fires expand during extremely dry, hot and windy weather conditions and are fuelled by dense vegetation and unmanaged forest fuels (Williams et al., 2011). Most of the time mega-fires overwhelm the most advanced fire fighting systems and organizations with consequences reaching beyond damages to property and infrastructure requiring a large commitment of financial and other resources (Omi, 2005).”

	French et al. (2016) 
	fire size, fire behaviour
	“We describe this fire as a megafire because of both the area burnt and its severity.”

	Godfree et al. (2021)
	fire size
	“Most megafires (here defined as >0.1 Mha) arose following the merging of multiple, independent large fires.”

	Groisman et al. (2017)
	socio-economic impacts, environmental impacts, human impacts
	“A typical feature of the current fire regime is increasing frequency and severity of mega-fires, defined as fires that involve high suppression costs, property losses, natural resource damages, and loss of life (Williams, 2013).”

	Pausas & Keeley, (2021)
	fire size, novelty
	“Wildfires at the extreme of the frequency size distribution for a given ecosystem, typically megafires are outliers (in a statistical sense) in relation to the historical fire size distribution. They are often driven by strong winds and/or high and continuous fuel loads (i.e. wind-driven or fuel-driven wildfires).”

	Schofield et al. (2020) 
	fire size, fire behaviour
	“including so-called ‘megafires’ that burn >10,000 ha at high severity (Stephens et al., 2014).”

	Tedim et al. (2015)
	resistance to control
	“Mega-fires exceed all efforts at direct control even in the best prepared regions of the world (Stephens & Ruth, 2005; Bartlett et al., 2007; Ozturk et al., 2010; Williams, 2010).”



Table 3. Definitions of terms used to describe large and novel fires
	Term
	 Definition 

	Extreme wildfire event
	A pyro-convective phenomenon overwhelming capacity of control (fireline intensity currently assumed ≥10,000 kWm−1; rate of spread >50 m/min), exhibiting spotting distance >1 km, and erratic and unpredictable fire behaviour and spread. It represents a heightened threat to crews, population, assets, and natural values, and likely causes relevant negative socio-economic and environmental impacts (Tedim et al., 2018).

	Wildfire disaster
	Wildfires that have at least one of the following criteria: 1) cause human casualties (either firefighters or civilians), 2) consume people’s primary residents, and 3) are declared 'disasters' by governments (Bowman et al., 2017). 

	Ecologically extreme fire 
	A fire event (single ignition or multiple, related ignitions) that is extreme in at least one dimension (e.g., size, intensity, severity) relative to a historic baseline. Ecologically extreme wildfires are ecological extreme events (Katz et al., 2005), and their extremity can be estimated using extreme value theory (e.g., a 1/100 year event, Gaines & Denny, 1993). 

	Extreme wildfire season
	Fire seasons in which the burnt area is extreme relative to a historic baseline (Duane et al., 2021). Extreme wildfire seasons are often the result of numerous, unrelated ignitions. 

	特别重大森林火灾(specially heavy forest fire)
	Fires that affect >1000 ha of forest, result in >30 human fatalities, or result in serious injury to >100 people (General Office of the State Council, 2018)


	Megafire
	Spatially and temporarily continuous fire arising from single ignition or multiple related ignition events that exceed 10,000 ha in area. 

	Gigafire
	Spatially and temporarily continuous fire arising from single ignition or multiple related ignition events that exceed 100,000 ha in area. 

	Terafire
	Spatially and temporarily continuous fire arising from single ignition or multiple related ignition events that exceed 1,000,000 ha in area. 




