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Abstract 112 

The global geography, behaviour, and impact of fires are shifting, as spatially varying human 113 
influences interact with a visibly changing climate. The State of Wildfires project systematically 114 
tracks global and regional fire activity, analyses the causes of prominent extreme wildfire 115 
events for three focal regions, and projects the likelihood of similar events under future climate 116 
scenarios. During the March 2025-February 2026 fire season, global burned area (BA) was 117 
18% below the 2002-2024 average and global fire carbon (C) emissions were also 20-31% 118 
below average, making it one of the lowest years on record. Yet this globally low fire year still 119 
produced widespread regional impacts. Canada experienced a third consecutive extreme fire 120 
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year, with national fire C emissions at nearly triple the average since 2002, 70,000 121 
evacuations, and reported direct losses of USD 360 million. In the Midwestern Canadian 122 
Shield Forests, the epicentre of Canada’s anomalous season, we find that anthropogenic 123 
climate change has doubled the likelihood of extreme fire weather in this region and made the 124 
observed BA around 1061 times more likely during July-August 2025., while BA extent in the 125 
region is found to be 469 times greater. Many parts of Europe also experienced record or high-126 
ranking BA and fire C emissions, including in Spain, Portugal, and the UK, and a record USD 127 
4.11 billion of physical assets were exposed to fire across the continent. Direct fatalities 128 
occurred in Türkiye (17), Spain (8), Portugal (6), Cyprus (2), Greece (1) and France (1), and 129 
evacuations in Türkiye, Spain, and Greece totalled over 110,000. In the Northwest Iberian 130 
Peninsula, we find that extreme fire weather over August 2025 was around 3 times more likely 131 
due to climate change. Under a high-emissions scenario (SSP3-7.0), fires of the same return 132 
interval are likely to burn about 78% more area by the end of the century, with some projections 133 
within the same scenario suggesting increases of around sevenfold. In Chile and northwest 134 
Argentina, January-February 2026 fires caused 23 fatalities, displaced 55,000 people and 135 
threatened a UNESCO World Heritage Site. In the Chilean Temperate Forests and Matorral, 136 
the epicentre, we find that BA was around two times36% larger due to anthropogenic climate 137 
change. Across all focal regions in this report, the conditions for extreme fire developed 138 
gradually through months of precipitation deficits, cumulative drying and, in the case of 139 
Northwest Iberia, antecedent fuel accumulation aided by preceding wet periods. Continued 140 
climate change is expected to intensify these hydroclimatic extremes, yet mitigation has 141 
already reduced projected end-of-century wildfire risk: under a high-end emissions pathway 142 
(SSP3-7.0), the extreme BA events in our focal regions are projected to be 4-23% smaller 143 
than they would have been under a worst-case emissions scenario no longer considered 144 
credible (SSP5-8.5). Meeting the Paris targets (SSP1-2.6) would further reduce BA during 145 

these events by 5–36% across our focal regions. By integrating expertise from across the 146 
wildfire community with state-of-the-art observations, data, and modelling, this annual report 147 
advances understanding of regional wildfire extremes and their drivers, providing evidence to 148 
inform policy, preparedness, mitigation, adaptation, and broader societal benefit. Fifteen 149 
Seventeen new and updated datasets created in this report are available from the State of 150 
Wildfires Project's Zenodo community 151 
(https://zenodo.org/communities/stateofwildfiresproject/).  152 

 153 

Short Summary 154 

The third State of Wildfires report examines extreme wildfire events from 2025 to early 2026. 155 
It analyses key regional events in Midwestern Canadian Shield Forests, Northwest Iberia, and 156 
Chilean Temperate Forests and Matorral, assessing their impacts, drivers, and attributing 157 
them to climate change. Climate change greatly increased the likelihood of these fires, and 158 
without strong mitigation, such events will become more frequent.159 
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1. Introduction 160 

 161 

1.1. Background 162 
 163 

Year after year, we are witnessing extreme wildfires occurring on every inhabited continent. 164 
While global total burned area (BA) is decreasing, both BA and fire emissions are rising in 165 
extratropical carbon-rich forests and peatlands (Jones et al., 2024a; Zheng et al., 2021). 166 
Meanwhile, fire intensity is also rising globally and abnormally intense fires across 167 
Mediterranean biomes have been linked to extreme heat and drought (Cunningham et al., 168 
2024; Ghasemiazma et al., 2026).Research is showing that while global total burned area 169 
(BA) and emissions are decreasing, regional impacts are becoming more severe. Fires are 170 
moving into extratropical carbon-rich forests and peatland areas (Jones et al., 2024a; Zheng 171 
et al., 2021), and extreme heat and drought are driving abnormally intense fires across 172 
Mediterranean biomes (Ghasemiazma et al., 2026). Climate change is driving fire weather 173 
and resultant extreme fires that would be very unlikely in a world without human-induced 174 
climate change (Jones et al., 2024b; Kelley et al., 2025). As human population and urban area 175 
expand, we also see increasing extreme fire effects at the wildland-urban interface (Seydi et 176 
al., 2025). As a result, over each successive year of the State of the Wildfire report, we are 177 
seeing a continuing trend of increased regional anomalies and societal impacts. Fire regimes 178 
are not just changing geographically, but are also demonstrating changing characteristics, with 179 
the most extreme wildfires becoming more frequent, intense, costly and deadly (Cunningham 180 
et al., 2024). Together, these trends underscore the need for a more regional understanding 181 
of extreme wildfire behaviour, emissions, and impacts. 182 
 183 
Global BA decline is dominated by a reduction in low-intensity fires across African savannahs 184 
associated with landscape fragmentation and fire suppression (Andela et al., 2017; Jones et 185 
al., 2022). However, BA alone provides only a limited understanding of the observed changes 186 
in spatially heterogeneous and highly complex contemporary fire regimes, with compound 187 
drivers and impacts on both local and global scales. The number of extreme fires in areas that 188 
are not typically fire-adapted is increasing, and larger, more frequent, more intense fires in 189 
fire-evolved regions mean ecosystems and communities are struggling to adapt to the speed 190 
of change (Cunningham et al., 2024; Grau-Andrés et al., 2024).  191 
 192 
An increasing body of evidence shows that extreme fire weather is more likely with 193 
anthropogenic climate forcing (Abatzoglou et al., 2025; Turco et al., 2026; Jones et al., 2022; 194 
Jones et al., 2024b), with the extent of extreme BA also amplified (Kelley et al., 2025). Globally, 195 
the last 11 years have been the hottest on record (C3S/ECMWF and WMO, 2025), and the 196 
Arctic is warming nearly 4 times faster than the global average (C3S/ECMWF and World 197 
Meteorological Organization, 2025; Rantanen et al., 2022). Concurrently, wildfires are 198 
becoming an emerging risk in the Arctic and subarctic (Overland et al., 2026), with Canada 199 
experiencing three years of unprecedented wildfire emissions over 2023-2025.  200 
 201 
Climate change also contributes to compound events, including longer and more intense 202 
heatwaves and drought. Europe is the fastest-warming continent, with current warming since 203 
pre-industrial of around 2.5°C (C3S/ECMWF and WMO, 2025), and is seeing compounding 204 
fire weather spatially with multiple regions facing extreme conditions simultaneously (Torres-205 
Vázquez et al, 2025; Gauthier and Bevacqua, 2026; Yin et al., 2026). Extreme heat and 206 
drought can lead to abnormally large fires and more complete combustion, increasing 207 
emissions and transport of those emissions for individual fire events. BA and emissions in 208 
Europe reached record levels in 2025, with the largest contributions from the Iberian Peninsula 209 
(C3S/ECMWF and WMO, 2025). Longer fire seasons can reduce safe burning windows, 210 
limiting the capacity of communities to prepare and mitigate ahead of the fire season (Taylor 211 
et al., 2026). Larger fires are also more difficult to suppress and control, potentially leading to 212 

https://onlinelibrary.wiley.com/authored-by/Grau%E2%80%90Andr%C3%A9s/Roger
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more destruction and loss of life. Over 2025-2026 for example, severe heat and drought have 213 
driven record-breaking fires across Chile, the Aegean and Europe, with Spain experiencing its 214 
largest BA of over 3,500 km2 since at least 2002 (Jones et al., 2026a). Across Greece, Türkiye, 215 
and Cyprus, prolonged heatwaves drove destructive fires that displaced tens of thousands of 216 
people. In June-July, the UK experienced its first documented ‘megafire’ in Scotland, 217 
exceeding 100 km2 (Schoenecker et al., 2026).  218 
 219 
Together, these events reinforce trends that are expected to strengthen under continued 220 
warming, including more intense wildfires in the extra-tropics and high-latitudes (Jones et al., 221 
2026a; Haas et al., 2026), and greater compound heat and drought-driven fire activity across 222 
dry Mediterranean ecoregions (Gauthier and Bevacqua, 2026; Bayar et al., 2025). The 223 
contribution of climate change to increases in global BA is rising each year, partially offsetting 224 
socio-economic suppression, and increasing the probability of experiencing months with 225 
above-average global BA by 22% (Burton et al., 2024b). Regional extreme fire weather and 226 
BA extent are both projected to increase with continued emissions as well (Jones et al., 2024b; 227 
Kelley et al., 2025), reemphasizing the need for greater mitigation and adaptation efforts.  228 
 229 
It is important to understand the state of global wildfires as an indicator of how climate change 230 
is affecting our natural world. Fire is an inherent part of the Earth system, with some 231 
ecosystems having evolved with and become dependent on fire to maintain healthy 232 
biodiversity and vegetation succession (Bowman et al., 2020; Hardesty et al. 2005). There is 233 
also a long history of positive fire use in human societies, including highly diverse place-based 234 
cultural fire knowledge (e.g. Maclean et al., 2023; Bilbao et al., 2025; Roos et al., 2021). 235 
However, human activity can alter fire regimes through increased ignitions (Hantson et al., 236 
2022), suppression (Kreider et al., 2024), changing fuel load and continuity through land use 237 
(Andela et al., 2017), and can indirectly change conditions as a result of climate change (Turco 238 
et al., 2026; Abatzoglou et al., 2025). Larger, longer, more intense and more frequent fires 239 
can push ecosystems outside of their usual envelope to a point where the system cannot 240 
adapt or recover, giving rise to the possibility of non-linear response and changed states (e.g. 241 
Brando et al., 2025). This can also reduce the capacity of natural carbon sinks, providing a 242 
positive feedback on the climate (Burton et al., 2024a).  243 
 244 
Questions are often asked in the aftermath of an extreme fire event: How unusual was this 245 
event? What was the overall impact? What caused it? Did climate change alter the likelihood 246 
and intensity of this event? Can we expect more of these in the future? Answering all these 247 
questions on a regional level can help communities to prepare localised responses and adapt 248 
to changing fire regimes in a culturally-appropriate way. Studies often focus on addressing 249 
each aspect of these changes individually. Here, we aim to provide a holistic picture of how 250 
fires are changing at a global and regional level, considering the whole process chain of the 251 
fire event from beginning to end to inform future planning.  252 
 253 
This third State of Wildfires report represents an annual effort to systematically catalogue 254 
extreme wildfire events, explaining anomalies in the record, their hydroclimatic drivers, 255 
attribution to climate change, and projected future changes (Jones et al., 2024b; Kelley et al., 256 
2025). As well as collating records of extreme fire activity from Earth observations, we draw 257 
on regional expert panels from each continent to help identify events considered extreme in 258 
terms of their social, economic, and ecological impacts, thereby capturing important 259 
dimensions of fire activity not always visible in satellite data. Overall, this report capitalises on 260 
recent advances in the study of extreme fire events and seasons to provide timely information 261 
about shifting fire regimes and their causes. The findings of the report are relevant to 262 
organisations involved in all phases of the fire cycle, from wildfire prevention and planning to 263 
early warning and management, as well as to policymakers, the media, and the wider public. 264 

 265 
 266 
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1.2. Objectives of this Report 267 
 268 
The State of Wildfires report brings together the latest science, tools and datasets for extreme 269 
fire monitoring, attribution and modelling to track how wildfire impacts on society and the 270 
environment are changing and to explain the drivers behind these shifts. It forms the 271 
foundation of the wider State of Wildfires Project (2026; https://stateofwildfires.com/, last 272 
access: 22 July 2026), which aims to deliver insights into climate, land-use, and fire 273 
management policy to decision-makers and practitioners, ultimately supporting stronger 274 
societal and environmental resilience to wildfire. In this edition of the State of Wildfires report, 275 
we address the following objectives: 276 
 277 

1. Identify extreme individual wildfires or extreme wildfire seasons globally over the period 278 
March 2025-February 2026, and place them in the context of recent trends; 279 

2. Shortlist three “focal” extreme events (extreme individual wildfires or extreme wildfire 280 
seasons) with notable impacts on society or the environment, which are the subject of 281 
dedicated analysis in subsequent report sections; 282 

3. Assess the impacts of extreme wildfire events globally and for each focal event, in 283 
terms of the exposure of population, physical assets (built environment), protected 284 
areas and forest carbon projects to fire, as well as their impacts on air quality; 285 

4. Diagnose the contributions of weather, fuel dryness, fuel load, ignitions, and 286 
suppression to the occurrence of each focal event; 287 

5. Attribute each focal event to anthropogenic influence by testing the role of climate 288 
change on fire weather and BA extent; 289 

6. Project future changes in the probability of each focal event under future climate 290 
scenarios. 291 

To address objectives 1 and 2, we build a comprehensive dataset of fire metrics, including 292 
BA, fire counts, fire carbon emissions, and regional statistics of individual fire properties such 293 
as size and rate of growth, all for consistent world regions, and quantitatively identify 294 
anomalies in these metrics during the past fire season. For objective 3, we assess population, 295 
assets, carbon mitigation projects and protected area exposure,  and conduct an air quality 296 
impact assessment globally and regionally. We leverage available weather reanalysis, fuel 297 
modelling and satellite observations and employ a state-of-the-art explainable AI fire modelling 298 
framework (SPARKY, McNorton et al., 2024) to pinpoint the causes of the extreme fire events 299 
of 2025-2026 for objective 4. To address objective 5, we calculate changes in fire weather 300 
using an ensemble of models and observations in simulations with and without climate 301 
change, and employ the probabilistic Bayesian model ConFLAME (Kelley et al., 2019; 302 
Barbosa et al., 2025) to attribute changes in extreme BA extent. For objective 6, we project 303 
future changes in fire season weather and the likelihood of the fire weather comparable to that 304 
observed in 2025-2026. We use ConFLAME to project future BA under different climate 305 
scenarios. We also analyse annual fire behaviour, covering BA, size, and intensity, using the 306 
BURNN (Lampe et al., 2026) and Haas et al. (2026) models.  307 
 308 
The State of Wildfires report was launched in 2024 and is an annual report that can harness 309 
and adopt new methodologies developed by the scientific community in the interim between 310 
its yearly publication. Over the coming years and decades, we aim to enhance the tools 311 
presented in this report to predict extremes with increasing lead times, monitor emerging 312 
situations in near-real time (NRT), and explain their causes rapidly, thus enhancing our ability 313 
to deliver timely insights to decision-makers when they are most needed.314 
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2. Methods 315 

 316 

2.1. Extreme Wildfire Events of 2025-26 317 
 318 

2.1.1. Overall Approach and Definitions 319 
 320 

As in our previous editions of this report, we define extremes in the 2025-2026 global fire 321 
season using two overarching approaches: firstly, through assessment of Earth Observations 322 
of fire from global satellite and data-driven modelling products (Section 2.1.1), and; secondly, 323 
through consultation of panels of experts from six vegetated continents (Section 2.1.2). Since 324 
our first report, the global fire season is defined as occurring in March-February windows 325 
oriented around the annual minima of global fire activity in boreal spring (Jones et al., 2024b; 326 
Boschetti and Roy, 2008; Giglio et al., 2013). This definition places the reporting boundary 327 
after the austral fire season and before widespread burning in the boreal extratropics. 328 
However, it is less well suited to northern South America, Southeast Asia, and Central 329 
America. 330 
 331 
Due to the diversity of environmental settings in which fires occur and the range of ecological, 332 
economic, or societal impacts caused, defining an extreme fire or an extreme fire season 333 
remains inherently challenging and a universally accepted objective definition of “extreme” 334 
remains elusive. To date, extreme fires have commonly been defined by their BA extent, 335 
intensity, or severity, by their feedback on the global climate, and by their socio-economic and 336 
ecological impacts (Linley et al., 2022, 2025; Driscoll et al., 2024; Cunningham et al, 2024; 337 
Tedim and Leone, 2020). We reviewed the range of approaches that can be taken to identify 338 
extreme wildfire events in our inaugural report (see Appendix B1.1 of Jones et al., 2024b). 339 
Recognising these complexities and the need for transdisciplinary processes to establish 340 
robust criteria in future work, this report maintains the deliberately broad and flexible definition 341 
of extreme, precisely following the definition used in our previous reports (Jones et al., 2024b; 342 
Kelley et al., 2025). For our full justification of this approach, please see Appendix B1.1 of 343 
Jones et al. (2024b). 344 
 345 

2.1.2. Identifying Extreme Fire Seasons and Events from Earth Observations 346 
 347 
We catalogued the extreme regional wildfire events or annual fire seasons in the period March 348 
2025-February 2026 based on anomalies in the distribution of several observable fire metrics 349 
from Earth observations. Since our inaugural report on the 2023-2024 fire season (Jones et 350 
al., 2024b), the observable metrics that we assess have included: regional fire counts; regional 351 
BA and carbon emissions totals, and; regionally sampled statistics describing fire sizes and 352 
rates of spread (95th percentile and maximum values). In our second report on the 2024-2025 353 
fire season, we introduced one new metric: the average fire’s peak intensity calculated 354 
regionally as the average of the 95th percentile fire radiative power (FRP) values observed for 355 
individual fire perimeters (Kelley et al., 2025). In this report, we do not add further metrics but 356 
we do: update the source of one carbon emissions dataset (GFED5 replaces GFED4.1s, see 357 
Section 2.1.2.1); update the source of FRP observations (NASA FIRMS is now used, replacing 358 
the MOD14A1 and MYD14A1 products, see Section 2.1.2.1); alter our calculation of the 359 
carbon emissions anomaly, see Section 2.1.2.3), and; refine our calculation of the average 360 
fire’s peak intensity (see Section 2.1.2.1). 361 
 362 
All metrics are calculated for several regional layers shown in Table 1, which represent a 363 
variety of biogeographical boundaries (e.g. biomes and ecoregions), geopolitical boundaries 364 
(e.g. countries), and regions used in major scientific reports (e.g. by the Intergovernmental 365 
Panel on Climate Change or the Global Carbon Project’s Regional Carbon Cycle Assessment 366 
and Process). These layers are unchanged from our previous report. 367 
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 368 
Table 1: Regional layers to which global Earth observations were disaggregated and used to 369 
define regions with extreme wildfire seasons or extreme individual wildfire attributes. Regional 370 
layers are available from Jones et al. (2026b). 371 

Layer Short Form  Source Notes 

Biomes NA Olson et al. (2001)  

Continents NA ArcGIS Hub (2024)  

Continental Biomes NA Olson et al. (2001), 
ArcGIS Hub (2024) 

Spatial intersection of 
biomes and continents. 

Ecoregions NA Olson et al. (2001) Ecoregions are 
geographically inset within 
biomes. 

Countries NA EU Eurostat (2020)  

UC Davis Global 
Administrative Areas (GADM) 
Level 1 

GADM-L1 UC Davis (2022) 
 
 

First sub-national 
administrative level, such 
as states of the US or 
provinces of China. Version 
4.1. 

Intergovernmental Panel on 
Climate Change Sixth 
Assessment Report (AR6) 
Working Group I (WGI) 
Reference Regions  

IPCC AR6 WGI 
Regions 

Iturbide et al. (2020)  

Global Carbon Project 
Regional Carbon Cycle 
Assessment and Processes 
(RECCAP2) Reference 
Regions 

RECCAP2 
Regions 

Ciais et al. (2022)  

Global Fire Emissions 
Database (GFED) Basis 
Regions 

GFED Regions van der Werf et al. 
(2006) 
 

 

 372 

2.1.2.1. Input Data 373 
 374 
Table 2 lists all datasets, source variables, and derivative variables used in the current update 375 
of the State of Wildfires Report. In brief, unchanged data sources include: BA is primarily 376 
derived from the MODIS MCD64A1 BA product (Giglio et al., 2018); individual fire size and 377 
rate of growth properties are derived from the Global Fire Atlas (Andela et al., 2019). Here, 378 
we focus on describing the two changes made to input data sourcing since our previous report. 379 
The reader is directed to our two previous reports for full details regarding other source 380 
datasets (Jones et al., 2024b; Kelley et al., 2025), however a brief summary of the metrics 381 
derived from each dataset is provided in Table 2. Note that all datasets and analyses were 382 
updated through February 2026 to support our assessment of anomalous fire activity in the 383 
2025-2026 fire season. 384 
 385 
The first substantial change to our input data was the replacement of the Global Fire Emissions 386 
Database (GFED) version 4.1s (GFED4.1s, van der Werf et al., 2017; as used in Kelley et al., 387 
2025) carbon emissions with GFED5 (van der Werf et al., 2025; Chen et al., 2026a). Our 388 
emissions record combines standard GFED5 estimates through 2022 with the GFED5 near-389 
real-time extension (GFED5NRT; Chen et al., 2026a) from 2023 to 2026. GFED5 substantially 390 
revises GFED4s by using a larger, better-constrained BA estimate, though at a relatively 391 
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coarse resolution of 0.25° (Chen et al., 2023). It captures more small and agricultural fires 392 
than GFED4s and MCD64A1, and major updates from GFED4.1s include a 500 m fuel-393 
consumption model aggregated to 0.25° and updated emission factors (Binte Shahid et al., 394 
2024), including dynamic savanna emission factors (Vernooij et al., 2023). GFED5 generally 395 
gives higher carbon emissions than GFED4s, globally amounting to a 65% uplift in total 396 
emitted carbon. However, the uplift is uneven, with especially large increases in fragmented 397 
or human-dominated regions such as Southeast Asia, Europe and Central America, while 398 
equatorial Asia decreases slightly because of recalibrated peat-fire emissions in GFED5 (van 399 
der Werf et al., 2025). For the period 2023-2026, our emissions record uses the GFED5 near-400 
real-time extension (GFED5NRT; Chen et al., 2026a). GFED5NRT extends the record using 401 
VIIRS active-fire observations, converting active-fire counts to burned area using biome- and 402 
region-specific effective-fire-area relationships calibrated against standard GFED5, and 403 
estimating emissions using corresponding GFED5-derived fuel-consumption relationships. 404 
Although this differs from the full GFED5 methodology, evaluation over the overlapping period 405 
shows that GFED5NRT broadly reproduces GFED5 spatial patterns, seasonal cycles and 406 
interannual variability. 407 
 408 
The second significant change was the replacement of the Terra and Aqua Moderate 409 
Resolution Imaging Spectroradiometer (MODIS) daily thermal anomaly products, MOD14A1 410 
and MYD14A1, with the MCD14ML active-fire product, accessed through NASA Fire 411 
Information for Resource Management System (FIRMS; Giglio et al., 2016, NASA FIRMS, 412 
2026). MOD14A1 and MYD14A1 (used in Kelley et al., 2025) are gridded raster products 413 
resampled to fixed 1 km spatial grids. By contrast, MCD14ML is a vector point dataset based 414 
on the same underlying Terra and Aqua MODIS observations, but combining them into records 415 
of individual fire-pixel detections with geographic coordinates, timestamps and FRP values. 416 
This change impacts the 95th percentile of FRP values assessed for individual fires by 417 
preserving the statistical distribution of individual detections, avoiding the distortion that occurs 418 
when the pre-processed daily maximum values from MOD14A1 and MYD14A1 are used. 419 
 420 
In our intercomparison of MODIS MCD64A1 with other available BA records, we now include 421 
a comparison with the ESA MRBA60 BA product combining the FireCCI51 and FireCCIS311 422 
BA products (Torres-Vázquez et al., 2026; Lizundia-Loiola et al., 2020; Lizundia-Loiola et al., 423 
2022) for the period 2013-2026 (see Supplement S2.1), which replaces our comparison with 424 
FireCCIS311 for the years since 2019 presented in Kelley et al. (2025). In addition, we 425 
compare MODIS MCD64A1 observations with the VIIRS VNP64A1 BA product (Giglio et al., 426 
2025) for the period 2013-2026 (see Supplement S2.1), extended from the years since 2019 427 
in Kelley et al. (2025). 2013-2016 is the period of mutual observations by MCD64A1, VNP64A1 428 
and FireCCI MRBA60. 429 
 430 
Table 2: Datasets used in this update of the State of Wildfires Report, noting any changes in 431 
use since the prior report (Kelley et al., 2025). Data periods are extended through February 432 
2026 in all cases. Regional data values are available from Jones et al. (2026b). 433 

Source dataset Variable 
used from 
source 
dataset 

Assessment 
period 

Native 
resolution 

Metric derived 
from input 
dataset 

Change log 
versus 
previous report 

MODIS MCD64A1 
Collection 6.1 (Giglio 
et al., 2018; Giglio et 
al., 2026a) 

BA Mar 2002-
Feb 2026 

500 m, 
daily 

Regional BA total  

VIIRS VNP64A1 
Collection (Giglio et 
al., 2025; Giglio, 
2026b) 

BA Mar 2013-
Feb 2026 

500 m, 
daily 

Regional BA total 
(intercomparison 
with MCD64A1; 
see Supplement 
S2.1) 
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MRBA60 harmonised 
(Torres-Vázquez et 
al., 2026) from 
FireCCI51 (Lizundia-
Loiola et al., 2020) 
and FireCCIS311 (
Lizundia-Loiola et al., 
2022) 

BA Mar 2013-
Feb 2026 

300 m daily 
from 2019 
onwards 
 
0.25°, 
monthly 
from 2003 
onwards 

Regional BA total 
(intercomparison 
with MCD64A1; 
see Supplement 
S2.1) 

Harmonises 
Sentinel-3 
Burned area  
observations 
FireCCIS311 
(from 2019-
onwards) with 
the MODIS-
based 
FireCCI51 
product 
(covering years  
2003-2022). 

GFED5 (van der Werf 
et al., 2025) 

Fire carbon 
emissions 

Mar 2002-
Feb 2026 

0.25°, daily Regional carbon 
emissions total 

GFED 5 
replaces prior 
version 
GFED4.1s 

GFAS v1.2 (Kaiser et 
al., 2012; Copernicus 
Atmosphere 
Monitoring Service 
(CAMS, 2022) 

Fire carbon 
emissions 

Mar 2002-
Feb 2026 

0.1°, daily Regional carbon 
emissions total 

 

Global Fire Atlas 
(Andela et al., 2019; 
Andela and Jones, 
2026) 

Individual fire 
events and 
attributes 
identified 
from burned 
pixels in 
MODIS 
MCD64A1 

Mar 2002-
Feb 2026 

500 m, 
daily 

Regional 95th 
percentile fire 
size; Regional 
95th percentile 
rate of growth 

 

MODIS MCD14ML 
via NASA FIRMS 
(Giglio et al., 2016; 
NASA FIRMS, 2026), 
summarised within 
Global Fire Atlas 
perimeters. 

Fire radiative 
power 

Mar 2002-
Feb 2026 

 Peak fire radiative 
intensity (the 
average of the 
95th FRP values 
observed for 
individual fire 
perimeters). 

MCD14ML 
replaces earlier 
method 
combining 
MOD14A1 and 
MYD14A1 

 434 
 435 

2.1.2.2. Input Data Uncertainties 436 

We do not substantially update our assessment of input data uncertainties in this report, as 437 
our data sources are largely identical or highly related to those used previously. The reader is 438 
referred to the full discussion provided by Kelley et al. (2025). Here, we highlight only the main 439 
uncertainties and any effect of transitioning to new data product versions such as GFED5 and 440 
MCD14ML (see Table 2). 441 

The MODIS MCD64A1 BA product is known to underestimate absolute BA, mainly because 442 
small, short-lived, agricultural, or obscured fires are often missed at 500 m resolution. 443 
Comparisons with higher-resolution data and products, including small-fire corrections 444 
suggest under-detection of approximately 50%, and substantially higher global BA when small 445 
fires are included (Chuvieco et al., 2022; Chen et al., 2023). However, these omissions are 446 
relatively consistent through time, making MCD64A1 suitable for anomaly-based analyses of 447 
regional variability and trends (Chen et al., 2023). 448 

Fire carbon emissions estimates are uncertain because of errors in BA or active fire detection, 449 
fuel type and consumption, combustion completeness, and emission factors. GFED5 includes 450 
improved BA corrections, 500 m fuel consumption modelling, and updated emission factors, 451 
resulting in substantially higher global emissions than GFED4.1s and better agreement with 452 
atmospheric constraints for some major fire events (van der Werf et al., 2025). However, 453 
GFED5 uncertainties remain substantial and difficult to quantify, with cropland burning 454 
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highlighted as particularly uncertain because of limited field constraints on fuel consumption. 455 
Global uncertainties for earlier GFED versions and GFAS are typically around ±20-25% at one 456 
standard deviation, but new insights such as the importance of previously ignored small fires 457 
indicate these datasets are biased low and reported uncertainties are conservative 458 
(Wiedinmyer et al., 2023; Parrington et al., 2025). While absolute values remain uncertain 459 
across products, there is better agreement on trends. We therefore continue to report 460 
anomalies compared to the baseline climatology alongside total BA and emissions, which 461 
makes understanding long-term changes easier through data upgrades. Emissions estimates 462 
from both GFED5 and GFAS represent the total carbon (C) emitted from fires, encompassing 463 
carbon released as CO2, CO, CH4 and other carbon-containing species. Although both 464 
datasets provide estimates of individual emitted species, our analysis does not distinguish 465 
between them or account for differences in their global warming potentials (GWP). Importantly, 466 
these gross emissions estimates also exclude subsequent carbon uptake during post-fire 467 
ecosystem recovery, which influences the longer-term net contribution of fires to atmospheric 468 
CO2. We therefore report emissions in C terms and do not convert them into CO2-equivalent 469 
climate impacts, which would require consideration of both the composition of emitted species 470 
and the longer-term carbon balance of affected ecosystems. 471 

MODIS fire radiative power is affected by missed active fires, limited overpass frequency, 472 
cloud, smoke, canopy cover, low-intensity combustion, and occasional non-fire thermal 473 
anomalies. Commission errors are generally low, often below 10%, while individual-pixel fire 474 
radiative power uncertainty is around 27% at one standard deviation, declining substantially 475 
when observations are aggregated across multiple pixels or fires (Freeborn et al., 2014; Giglio 476 
et al., 2016; Wooster et al., 2021). An additional consideration for this year’s analysis is the 477 
change in the statistical unit used to estimate high-percentile fire radiative power. In previous 478 
reports, the 95th percentile was calculated from MOD14A1 and MYD14A1 daily maximum fire 479 
radiative power values on a fixed 1 km grid, meaning the input distribution was already filtered 480 
towards grid-cell daily peaks, which could inflate the reported percentile. In the present report, 481 
the 95th percentile is instead calculated from MCD14ML individual active-fire detections, 482 
accessed through the NASA FIRMS system, which preserves the detection-level fire radiative 483 
power distribution within each fire perimeter. This change primarily reduces structural bias in 484 
the percentile estimate, rather than removing the underlying observational uncertainty 485 
associated with MODIS FRP retrieval. 486 

2.1.2.3. Calculating Regional Anomalies in Fire Observations 487 
 488 
Our approach for calculating regionally-aggregated values remains largely consistent with our 489 
previous two reports. Briefly, we calculated regional totals of BA, fire carbon emissions, and 490 
fire counts using the regional layers defined in Table 1 for each March-February fire season. 491 
Monthly BA and fire carbon emissions totals were derived by aggregating the input datasets 492 
spatially and temporally for each region. Regional fire counts were calculated for each March-493 
February fire season as the number of Global Fire Atlas ignition points within each region.  494 

In addition, we used the Global Fire Atlas to identify regions where unusually large or fast-495 
moving fires occurred during March 2025-February 2026 (Andela et al., 2019). For each region 496 
and fire season, we summarised the largest fire, the fastest daily rate of growth, and the 95th 497 
percentile values of fire size and rate of growth. For our estimate of the average fire’s peak 498 
intensity, first, we assign each Global Fire Atlas event a 95th percentile FRP value based on 499 
observations within its fire perimeter and date range, and then we average those event-level 500 
peak intensity values by region and fire season. 501 

For each region, we calculated anomalies in each observable metric for the March 2025-502 
February 2026 fire season relative to all previous March-February periods since 2002 (since 503 
2003 for fire carbon emissions). Anomalies were expressed in several ways: as percentage 504 
differences from the mean of previous fire seasons, standardised deviations from the mean of 505 
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previous fire seasons, and ranks among all fire seasons in the observational record, including 506 
2025-2026. Data for all fire seasons and anomalies for the 2025-2026 fire season are available 507 
from Jones et al. (2026b). 508 
 509 
The most substantial change to our anomaly reporting versus previous reports was as follows. 510 
Previously, we calculated “multi-product” fire carbon emissions anomalies by first averaging 511 
annual emissions from GFED4.1s and GFAS for each fire season, and then calculating 512 
anomalies from that combined time series. For 2025-2026, we changed this approach 513 
because the transition from GFED4.1s to GFED5 substantially increased absolute emissions 514 
estimates in the GFED product family, whereas the latest GFAS version, v1.2, remains 515 
calibrated to earlier, lower GFED3 estimates (Kaiser et al., 2012). Until GFAS is recalibrated 516 
to GFED5, we therefore calculate fire carbon emissions anomalies separately for GFED5 and 517 
GFAS, then report the mean of the product-specific anomalies. This retains information from 518 
both products while avoiding a direct average of inconsistent absolute emissions estimates. 519 
Jones et al. (2026b) provide regional emissions values from GFED and GFAS for each fire 520 
season, as well as anomalies for each product and the average anomaly from both products 521 
for the 2025-2026 fire season. 522 

 523 

2.1.2.4. Extreme or Anomalous Value Identification 524 
 525 
As in our previous reports, we identified extreme regional fire seasons using the rank, 526 
percentage anomaly, and standardised anomaly values of each observable metric outlined 527 
above. Per Section 2.1, we intentionally define extreme events broadly, but for visualisation 528 
purposes we highlight regions where 2025-2026 ranked among the top five fire seasons on 529 
record, approximately corresponding to the upper quartile of the available observational 530 
records from all fire seasons since 2002-03.  531 
 532 
We also characterised the timing of anomalous events on a monthly timescale by identifying 533 
the month with the largest positive anomaly in BA, then defining onset and cessation as the 534 
bounds of consecutive above-average months before and after this peak (constrained to 535 
March 2025-February 2026). The resulting onset and cessation data for the 2025-26 fire 536 
season are available from Jones et al. (2026b) and presented in Supplement S2.5. 537 
 538 

2.1.3. Identifying Extreme Fire Seasons and Events through Expert Consultation  539 
 540 
As in our previous reports, we assembled regional expert panels for each continent to provide 541 
additional context on the extreme and impactful nature of the latest fire season (Table 3). The 542 
panels bring vital knowledge of regional fire regimes, land management, exposure, and 543 
vulnerability, making them well placed to judge whether specific fire seasons or events were 544 
exceptional in context. They helped identify and describe events that were societally or 545 
environmentally significant but may not have been fully captured by Earth observations 546 
because of their scale, duration, timing, or obscuration by cloud or canopy cover. These 547 
included fires associated with major suppression challenges, fatalities, evacuations, 548 
displacement, infrastructure damage, air or water quality impacts, livelihood disruption, 549 
cultural impacts, or disturbance to vulnerable ecosystems and ecosystem services. Rather 550 
than applying fixed quantitative thresholds, we asked in-region experts to identify events 551 
whose impacts were large enough to enter public or political discourse, drawing on regional 552 
fire records, agency and disaster-management reports, news and social media. The panels 553 
also contextualised fire seasons identified as extreme by Earth observations or regional 554 
assessment, recognising that observed impacts reflect not only fire behaviour and climate 555 
conditions but also exposure, vulnerability, governance, funding, and policy decisions. In this 556 
way, the expert panels provide vital interpretation of which fire seasons and events should be 557 
considered extreme, and why, beyond what can be inferred from Earth observations alone.  558 
 559 
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From this edition onwards, each continental expert panel publishes its regional assessment 560 
as a standalone article rather than as an appendix to the core State of Wildfires report. This 561 
change makes the panel assessments independently accessible and citable, gives 562 
appropriate credit to the regional contributors who gather and interpret evidence for their 563 
regions, and allows panels to involve additional experts whose experience is most relevant to 564 
the latest fire season. It also helps keep the core report concise and accessible for a broad 565 
readership. Section 3.3 therefore summarises the main findings of the continental 566 
assessments, which are presented in full elsewhere (Dintwe et al., 2026; Kukavskaya et al., 567 
2026; Fernandes et al., 2026; Kolden et al., 2026; Reynolds et al., 2026; Anderson et al., 568 
2026). 569 
 570 
Table 3: Expert panellists contributing to the identification of extreme events and 571 
characterisation of the global fire season during March 2025-February 2026. 572 
 573 

Region 
Co-authoring 

Experts 

Country of 

Organisation / 

Nationality 
Professional 

Background(s) 
Panel Members 

Acknowledged 

Other 

Contributors 

Acknowledged 

Africa 

Sally Archibald 

(Panel Coordinator) South Africa Research 

Lucy Amissah 

(Ghana), Natasha 

Ribeiro 

(Mozambique), 

Brigitte N'Dri (Côte 

d'Ivoire), Tercia 

Strydom (South 

Africa), Sagang Le 

Bienfaiteur 

(France), Telmo 

Antonio (Angola), 

Amos Muthiuru 

(Kenya) 

Harry Gilson 

(University of Cape 

Town) 

Jean-Luc Kouassi Côte d’Ivoire Research 

Kebonye Dintwe Botswana Research 

Asia 

Veerachai Tanpipat 

(Panel Coordinator) Thailand 

Research; 

Fire/Disaster 

Management 

Agencies 

  

Elena Kukavskaya Russia Research 

Bo Zheng China Research 

Europe 

Paulo Fernandes Portugal Research 
Stefan Doerr (UK), 

Davide Ascoli 

(Italy), Gavriil 

Xanthopoulos 

(Greece), Johan 

Sjostrom (Sweden) 

 

Cristina Santín Spain Research 

Julien Ruffault France Research 

North America 

Crystal Kolden 

(Panel Coordinator) USA 

Research; 

Fire/Disaster 

Management 

Agencies 
Piyush Jain 

(Canada), Mathieu 

Bourbonnais 

(Canada) 

 

Victoria Donovan USA  

Jacquelyn Shuman USA Research; Industry 

Oceania 

Hamish Clarke 

(Panel Coordinator) Australia 

Research; 

Environmental 

Management 

Simeon Telfer 

(Australia) 

Agnes Kristina 

(Western Australian 

Department of Fire 

and Emergency 

Services); Chris 

Collins (Tasmania Sarah Harris Australia 

Fire/Disaster 

Management 

Agencies 
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Tim Doherty Australia 

Research; 

Environmental 

Management 

Fire Service); Grant 

Pearce (Fire and 

Emergency New 

Zealand); David 

Field (New South 

Wales Rural Fire 

Service); Victoria 

Reynolds 

(University of 

Melbourne) 

South America 
Liana Anderson 

(Panel Coordinator) Brazil 

Research; 

Fire/Disaster 

Management 

Agencies 

Carlos M. Di Bella 

(Argentina), 

Francisco de la 

Barrera (Chile) 

Galia Selaya 

(Ecosconsult-

Fundación Innova), 

Bibiana A. Bilbao 

(Universidad Simón 

Bolívar), Celso H. 

L. Silva-Junior 

(Instituto de 

Pesquisa Ambiental 

da Amazonia) 

 574 
 575 

2.2. Global Impact Assessments 576 
 577 
In our report on the 2024-25 fire season, we introduced several global-scale impact 578 
assessments including population, physical asset, and forest carbon project exposure to fire. 579 
Analysis of the impact of fires on air quality was also introduced for selected regions. Key 580 
advances in this report include: a refined method of accounting for population and asset 581 
exposure through analysis at higher resolution; a new analysis of protected area exposure 582 
extending from recent work by Resco de Dios et al. (2025); and the expansion of regional air 583 
quality impact modelling to the global scale. Reporting of all analyses is now provided 584 
consistently for the regional layers listed in Table 1, with anomalies for the 2025-26 fire season 585 
also reported for all impact analyses. Anomalies are calculated and reported in the same way 586 
as for Earth observations of fire (see Section 2.1.2.3). 587 
 588 

2.2.1. Population Exposure Assessment 589 
 590 
In the 2024-25 report, population exposure to fire was estimated using the CLIMate 591 
ADAptation (CLIMADA) global risk assessment platform, following the gridded exposure 592 
framework of Aznar-Siguan and Bresch (2019). In that approach, monthly MODIS MCD64A1 593 
BA was aggregated to a 150 arcsec grid and multiplied by gridded population estimates from 594 
WorldPop on a 4 km grid for the reference year 2018 (Eberenz et al., 2020), providing a 595 
consistent global estimate of population exposed to BA at coarse resolution. For this report, 596 
we replace that workflow with the high-resolution event-based method introduced by Teymoor 597 
Seydi et al. (2025), which overlays annual WorldPop population data at ~100 m resolution with 598 
individual fire perimeters from the Global Fire Atlas. This improves the spatial precision of 599 
exposure estimates and allows exposure to be assigned to individual fire events. The new 600 
approach also screens the Global Fire Atlas record to retain only wildland fires and remove 601 
agricultural burns, urban heat signatures, persistent thermal anomalies, and hot-desert 602 
artefacts that can spuriously inflate exposure estimates (see Teymoor Seydi et al., 2025). We 603 
therefore define direct population exposure as the number of people residing within filtered 604 
wildland-fire perimeters. Uncertainty propagates from the commission and omission errors in 605 
the underlying BA products (Section 2.1.2.2). Misallocation of population in the WorldPop 606 
density grid is most uncertain in cells with a high density of informal housing and less certain 607 
in rural than urban areas (Thomson et al., 2022). Moreover, the metric only captures direct 608 
exposure within fire perimeters and excludes indirect impacts such as smoke exposure or 609 
precautionary evacuations (Teymoor Seydi et al., 2025). 610 
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 611 
The data produced using these methods are available from Teymoor Seydi et al. (2026). 612 
 613 

2.2.2. Physical Asset Exposure Assessment 614 
 615 
Physical asset exposure follows the same event-based fire-exposure framework as the 616 
population exposure analysis, but replaces gridded population with gridded physical asset 617 
value. In the 2024-25 report, asset exposure was estimated using CLIMADA (Aznar-Siguan 618 
and Bresch, 2019) and the exposure layer LitPop for the fixed reference year 2018. LitPop 619 
spatially distributes nationally produced capital estimates (World Bank, 2024) using night-light 620 
intensity and population density (Eberenz et al., 2020). In the 2024-25 report, the gridded 621 
asset values were multiplied by monthly MODIS BA fractions aggregated to a 4 km grid. For 622 
this report, we retain the CLIMADA/LitPop approach for distributing produced-capital 623 
estimates in space, but use an annual representation on a 1 km grid and intersect it with the 624 
same filtered Global Fire Atlas wildland-fire perimeters used for the population exposure 625 
analysis, following the event-based approach of Teymoor Seydi et al. (2025). This produces 626 
fire-event-level estimates of the value of physical assets located within burned perimeters, 627 
while reducing spurious exposure from agricultural burns, urban heat signatures, persistent 628 
thermal anomalies, and hot-desert artefacts. As with population exposure, asset exposure 629 
indicates the value of assets located within filtered wildland-fire perimeters and does not imply 630 
damage or loss. 631 
 632 
The data produced using these methods are available from Steinmann et al. (2026). 633 
 634 

2.2.3. Air Quality Impact Assessment 635 

As in our previous report (Kelley et al., 2025), we assessed the contribution of anomalous fire 636 
activity to degraded air quality using the ECMWF Integrated Forecasting System configured 637 
for atmospheric composition (IFS-COMPO) which is at the core of the Copernicus Atmosphere 638 
Monitoring Service (CAMS) for the global domain. Fire smoke affects human health through 639 
exposure to fine particulate matter (PM2.5), ozone, carbon monoxide and other toxic 640 
compounds, with acute exposure linked to respiratory and cardiovascular illness, increased 641 
mortality, reduced visibility, and wider mental-health impacts (Johnston et al., 2024; Xu et al., 642 
2024). Seasonal biomass burning and fire emissions have impacts on local and transboundary 643 
air quality in many regions around the world throughout the year (for example, in Southeast 644 
Asia; Gu et al., 2024), but extreme fires can increase these impacts.  ECMWF IFS-COMPO 645 
simulates trace gas and aerosol emissions, transport and removal at ~40 km resolution with 646 
137 vertical levels. Daily fire emissions were prescribed from GFAS v1.4.2, which estimates 647 
0.1° biomass burning emissions from satellite fire radiative power, with plume-rise injection 648 
following GFAS/IS4FIRES (Kaiser et al., 2012; Rémy et al., 2017). GFAS v1.4.2 applies 649 
screening procedures to minimise spurious fire detections associated with industrial sites, 650 
reflective surfaces and gas flares. However, these procedures may not eliminate all non-651 
vegetation thermal signals, potentially introducing false fire emissions that could affect 652 
simulated PM2.5 concentrations, particularly in regions with relatively little vegetation fire 653 
activity. 654 

In previous reports, air quality impacts were assessed only for selected focal events by 655 
comparing simulations with and without local fire emissions. For this report, we instead ran 656 
two global ECMWF IFS-COMPO simulations for the full 2025-2026 fire season: a factual 657 
simulation using observed global fire emissions from GFAS, and a climatological simulation in 658 
which 2025-26 fire emissions were replaced by a 2003-2023 fire emissions climatology from 659 
GFAS (the climatological baseline). Both simulations include non-biomass-burning emission 660 
sources of atmospheric pollutants described via CAMS pre-compiled inventories, or estimated 661 
online when strongly dependent on meteorological conditions. The difference between the two 662 
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simulations isolates the contribution of anomalous fire activity during 2025-2026 to surface 663 
PM2.5 concentrations. This global design allows fire-related air quality degradation to be 664 
assessed consistently across all reporting regions listed in Table 1, rather than only within pre-665 
selected focal-event regions. 666 

Simulated surface PM2.5 concentrations were summarised for each reporting region as daily 667 
population-weighted mean concentrations using 2020 population data from Gridded 668 
Population of the World version 4 (Doxsey-Whitfield et al., 2015). We then compared factual 669 
and climatological simulations to estimate the additional PM2.5 exposure attributable to 670 
anomalous 2025-2026 fire activity compared to baseline exposure within each region. We 671 
report the climatological baseline and observed number of days on which regional population-672 
weighted daily PM2.5 exceeded the World Health Organization 24-hour guideline of 15 µg m⁻³ 673 
(World Health Organization, 2025). 674 

The data produced using these methods are available from Di Tomaso et al. (2026). 675 
 676 

2.2.4. Protected Area Exposure Assessment 677 
 678 
Our analysis of protected area exposure is a new addition to this year’s report, with the 679 
approach  adapted from the published work of Resco de Dios et al. (2025). The exposures 680 
are reported for the regions listed in Table 1 and for the March-February fire-season definition. 681 
Protected-area polygons were compiled primarily from the World Database on Protected 682 
Areas (WDPA), supplemented with national datasets where WDPA coverage was restricted 683 
or incomplete, and cleaned to remove overlaps so that co-located designations were not 684 
counted repeatedly. Protected areas were treated as multipart sites, meaning that multiple 685 
spatial fragments with the same site identifier were analysed as a single protected area. 686 
Following Resco de Dios et al. (2025), analyses were restricted to natural and semi-natural 687 
burnable vegetation using a wildland land-cover mask, and regions with unavailable or 688 
insufficient protected-area data were excluded. Annual MODIS MCD64A1 Collection 6.1 BA 689 
(Giglio et al., 2018) was then intersected with the protected area layer to calculate, for each 690 
reporting region and fire season, the number and fraction of protected areas exposed to fire, 691 
the fraction of total protected area extent burned, and associated relative and standard 692 
anomalies. 693 
 694 
The data produced using these methods are available from Cunill Camprubí et al. (2026). 695 
 696 

2.2.5. Forest Carbon Project Exposure Assessment 697 
 698 
Our approach to calculating forest carbon project exposure assessment is largely unchanged 699 
from last year, aside from the geographical unit of reporting which now maps onto the regional 700 
layers provided in Table 1. We assessed fire exposure across 1,798 forestry-based carbon 701 
offset projects using digitised project boundaries from BeZero Carbon Ltd., spanning  South 702 
America (n=324), North America (n=905), Asia (n=228), Africa (n=157), Europe (172) and 703 
Oceania (n=12). These projects are a subset of the total number of forest carbon project 704 
boundaries digitised by BeZero Carbon Ltd., after excluding JREDD+ projects and project 705 
areas larger than 70,000 km2 (a total of 33 projects), which often span multiple countries or 706 
entire continents and are therefore not comparable with spatially discrete forest carbon 707 
projects. Annual BA was derived from MODIS MCD64A1 Collection 6.1 and intersected with 708 
MODIS MCD12Q1 land cover to separate forest and non-forest fire activity (Giglio et al., 2018; 709 
Sulla-Menashe et al., 2019). Drought conditions were assessed using 12-month Standardised 710 
Precipitation-Evapotranspiration Index (SPEI) calculated from ERA5-Land and calibrated over 711 
1980–2014 (Muñoz-Sabater et al., 2021). For each year since 2002, we calculated the number 712 
of projects affected by fire and the mean percentage of project area burned. To place this in 713 
the context of climate change, we calculated the 2025 drought anomaly as the 2025 SPEI 714 
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minus the long-term average SPEI (1980–2024). The results from this drought analysis are 715 
presented in Supplement S2.4. 716 
 717 
The data produced using these methods are available from Andela et al. (2026). 718 
 719 

2.3. Shortlisting of Focal Events 720 
 721 
We selected three focal events for detailed analysis of the drivers and impacts of extreme 722 
wildfire activity during March 2025-February 2026. As in our previous assessments, the 723 
number of focal events was limited to a computationally manageable set of internationally 724 
significant episodes. Events were shortlisted in consultation with the continental expert panels, 725 
considering both the magnitude of anomalies in Earth observations, the extremity of fire extent, 726 
emissions or behaviour versus fire regime contexts, and the severity of societal and 727 
environmental impacts deriving either from our global impact assessments or from other 728 
sources accessed by the expert panels. Across our reports, focal events have been selected 729 
for their scientific and international significance, rather than solely for the level of international 730 
media attention they received. The specific motivations for selecting each focal event are 731 
presented in Sections 4, 5, and 6.  732 

 733 

2.4. Hydroclimatic Drivers of Focal Events 734 
 735 

Weather, fuel, and ignition are the three primary factors influencing the occurrence and 736 
intensity of fire events (Bowman et al., 2009). These broad categories can be further examined 737 
to pinpoint individual factors, for example, precipitation and temperature within the weather 738 
category or fuel moisture from dead and live vegetation in the fuel category. Analysing the 739 
single factors can give an idea not only of the probability of the fire occurring but also of its 740 
intensity and behaviour. For example, anomalies below the climatology (here 2003-2024) of 741 
dead fuel moisture, due to its higher flammability, often play a significant role in determining 742 
potential fire ignition, spread, severity and intensity. Similar to previous editions of the report, 743 
we characterise the hydroclimatic conditions associated with each focal event by analysing 744 
anomalies in key vegetation and weather drivers. In addition, we perform a causal analysis to 745 
quantify the contribution of each driver to the final predicted BA, thereby assessing the relative 746 

influence of fuel, weather, and human-related factors on the observed fire activity. Anomalous 747 
conditions are measured using standardised z-scores computed relative to the climatological 748 
(2003-2024) mean and standard deviation. This normalisation allows direct comparison 749 
between variables with different physical units and enables the identification of anomalously 750 
wet, productive, or dry conditions during the four months preceding the event and the month 751 
following its onset. In particular, spring vegetation productivity is characterised using 752 
anomalies in fuel biomass, while fire weather is represented through anomalies in 753 
temperature, precipitation, humidity, and surface wind. This approach allows us to investigate 754 
the hydroclimatic conditions both antecedent and concurrent to the event. Weather data  are 755 
from ERA5-Land (Muñoz-Sabater et al. 2021; Copernicus Climate Change Service, 2019), 756 
and record fuel variables are from (McNorton and Di Giuseppe, 2024) 757 

Beyond this descriptive approach, we formally quantify the relative contribution of the different 758 
hydroclimatic drivers to BA anomalies, using the SPARKY modelling framework. SPARKY is 759 
a machine-learning-based wildfire prediction system designed to estimate BA occurrence from 760 
coupled fuel, weather, and socio-economic predictors (McNorton et al., 2024). Within this 761 
framework, the fuel-related component explicitly represents vegetation growth and drying 762 
dynamics. In addition, the framework incorporates a suite of socio-economic predictors aimed 763 
at representing anthropogenic influences on ignition probability and landscape vulnerability. 764 
These include indicators such as population density, road-network density, Human 765 
Development Index (HDI), and gross domestic product (GDP), which act as proxies for human 766 
activity, infrastructure, and suppression capacity. Attribution is derived using SHapley Additive 767 
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exPlanations (SHAP; Lundberg and Lee, 2017), which quantify the contribution of each 768 
predictor to the model output and allow the relative roles of fuel availability, hydroclimatic 769 
conditions, weather extremes, and socio-economic factors to be assessed consistently across 770 
fire seasons. 771 

For each grid cell and day, SHAP values are computed in the native log-link space, preserving 772 
the full spatiotemporal structure of model attribution. Daily climatologies of both SHAP values 773 
and reconstructed model predictions are then calculated over a 2003-2025 baseline period 774 
using a robust trimmed mean (10th-90th percentile range), reducing sensitivity to extreme 775 
values. Daily SHAP anomalies are subsequently defined relative to this climatology for each 776 
predictor. 777 

Because the Tweedie-based model uses a logarithmic link function, SHAP anomalies are 778 
transformed into multiplicative perturbations in prediction space through exponentiation. For a 779 
given driver, the regional influence on BA is quantified by weighting these multiplicative 780 
anomalies by the climatological model prediction at each grid cell and spatially aggregating 781 
them over the focal regions. Driver-level contributions are subsequently grouped into broader 782 
physically interpretable categories to account for correlations among predictors and improve 783 
interpretability. 784 

Period-attribution metrics are obtained by integrating these regionalised perturbations over 785 
time. Values greater than one indicate enhancement of climatological BA associated with 786 
anomalous driver conditions, while values below one indicate suppression relative to typical 787 
seasonal behaviour. These diagnostics describe sensitivities within the model representation 788 
rather than causal attribution of observed BA, but they provide a physically interpretable 789 
decomposition of the factors associated with anomalous modelled fire-season activity. 790 

2.5. Influence of Climate Change on Focal Events 791 
 792 
As an update to last year’s report, and working towards a more integrated and seamless 793 
attribution approach, we focus on attributing changes in fire weather and BA due to climate 794 
change for our three focal extreme events, and present the attribution analysis alongside 795 
projected changes in fire characteristics with future climate change. Linking both present-day 796 
and future attribution analysis in this way enables a more evidence-driven approach to the 797 
results.  798 

 799 

2.5.1. Attribution of Present Day Focal Events - FWI 800 
 801 
To assess the influence of climate change on fire weather for the observed focal events, we 802 
calculate the Canadian Fire Weather Index (FWI) as presented in previous State of Wildfire 803 
reports (Jones et al., 2024b; Kelley et al., 2025). This uses daily temperature, mean relative 804 
humidity, 10 m wind speed, and total daily precipitation.  805 
 806 
This year, we follow the multi-model method from the World Weather Attribution Protocol, 807 
described in Philip et al. (2020), as follows. We calculate the “observed” FWI using ERA5 808 
reanalysis data (Hersbach et al., 2020) for the month and region of the focal event (our ‘event 809 
definition’, as defined in Section 3.3.7). We then calculate the FWI across all CMIP6 (Eyring 810 
et al., 2016) and HighResMIP (Haarsma et al. 2016) models (labelled ‘models’). We assess 811 
the performance of each climate model and ensemble member regionally using a qualitative 812 
comparison of the seasonal cycle and spatial pattern for a 1990-2019 climatology, and the 813 
parameters of the fitted statistical models. If the model does not pass in any one of these three 814 
criteria, it is excluded from the analysis (see Supplement S1.2.1) for full model evaluation 815 
details). For each time series, we fit a Generalised Extreme Value (GEV) model, scaled by a 816 
4-year smoothed Global Surface Air Temperature (GSAT). This allows us to compare the 817 
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climate of the preindustrial past (1850-1900, representing our ‘counterfactual’ scenario) to the 818 
climate of today (calculated as 1.3°C warmer, based on the Global Warming Index (Leedham 819 
et al. 2026), representing our ‘factual’ scenario). We do the same for reanalysis products. We 820 
use (ERA5 for all focal regions, and MERRA2 for Northwest Iberia. MERRA2 is excluded for 821 
Chile as 2026 data wasn’t available at the time of processing, and for Canada as the 822 
seasonality and spatial pattern were found to be incorrect compared to data from ERA5 and 823 
National Research Council Canada). The reanalysis and models are combined to give the 824 
synthesis; a best estimate following the method of Otto et al. (2024). We calculate the 825 
Probability Ratio (PR), defined as the ratio of the probability of an FWI event with the observed 826 
return period occurring in the factual vs counterfactual climate, across all models and 827 
reanalyses. 828 
 829 
The CMIP6 ensemble includes 9 models (CanESM5, CNRM-ESM2-1, GFDL-CM4, MIROC6, 830 
MIP-ESM1-2-LR, MRI-ESM2-0, AWI-ESM-1-REcoM, INM-CM4-8 and INM-CM5-0) and 831 
HighResMIP includes 7 models (CNRM-CM6-1-HR, CNRM-CM6-1, EC-Earth3P-HR, EC-832 
Earth3P, HadGEM3-GC31-HM, HadGEM3-GC31-LM, HadGEM3-GC31-MM). We bootstrap 833 
the models 1000 times to estimate the upper and lower bounds of a 95% confidence interval 834 
for each. For all CMIP6 simulations, the period 1850 to 2015 is based on historical simulations, 835 
while the Shared Socioeconomic Pathway (SSP) 5-8.5 scenario is used for the remainder of 836 
the 21st century (as per Philip et al., 2022). HighResMIP is a Sea Surface Temperature (SST)-837 
forced model ensemble (Haarsma et al. 2016) with simulations covering 1950-2050. The SST 838 
and sea ice forcings for the period 1950-2014 are obtained from the 0.25° x 0.25° Hadley 839 
Centre Global Sea Ice and Sea Surface Temperature reanalysis dataset (HadISST; Rayner 840 
et al., 2003), regridded to match the climate model resolution. For the current/future time 841 
period (2015-2050), SST/sea-ice data are derived from RCP8.5 (CMIP5) data, and combined 842 
with greenhouse gas forcings from SSP5-8.5 (CMIP6) simulations (Haarsma et al. 2016).  843 
 844 
As an additional line of model evidence, we also use the HadGEM3-A large ensemble 845 
(Ciavarella et al., 2018) to calculate the PR for the observed focal event, as in previous reports. 846 
This configuration runs in near real time and is designed to enable specific event attribution 847 
studies such as this. It provides a 525-member ensemble with observed SSTs and all 848 
anthropogenic forcing for the factual simulation, and a 525-member ensemble with natural-849 
only forcing (solar and volcanic activity) for the counterfactual simulation, allowing direct 850 
attribution of observed events to anthropogenic climate forcing. This system is currently 851 
undergoing an upgrade, and only data up to and including 2024 is now available. We therefore 852 
run our analysis for the 2025-2026 events using 2020-2024 factual and counterfactual data to 853 
represent a near-present-day climate state. Using a 5 year period reduces SST influence from 854 
any individual year. We present the results alongside the multi-model assessment outlined 855 
above. Methods follow last year's report; in short, we first evaluate and bias correct the model 856 
data to ERA5 over the historical period (here we select the period 1980-2013 to avoid 857 
uncertainties in satellite data pre-1980, see Supplement S1.2.1), and apply this correction to 858 
the full present day attribution ensemble. We calculate a PR from the factual and 859 
counterfactual ensembles, and bootstrap to give uncertainty ranges. Both the WWA and 860 
HadGEM3-A ensemble analyses specifically target the months identified as extreme for each 861 
focal event as outlined in Section 3.3.7, and focus on sub-regional extremes that occur in the 862 
model grid cells with the highest FWI values temporally and spatially (top 5% of all regional 863 
grid cells during the period).  864 
 865 
In addition to the 95th percentile (FWI95), we also calculate the FWI7X (the 7 days of highest 866 
FWI during the focal event period), as an additional measure of extreme fire weather, from the 867 
output of 3 CMIP6 ESMs that have large ensembles available (CanESM5 (50 members), 868 
ACCESS-ESM1-5 (30 members), and MPI-ESM1-2-LR (10 members) (Gallo et al., 2023)). A 869 
GEV scaling method is applied to the whole ensemble for each model based on Liu et al. 870 
(2025), and a 1000-sample non-parametric bootstrapping method is used to give uncertainty 871 
estimates for the FWI PRs. While FWI95 gives a reasonable upper bound for the peak intensity 872 
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of an event by looking at the 95th percentile value of the FWI during the period, FWI7X gives 873 
additional context of the intensity by looking at the maxima of running 7 day FWI mean (Liu et 874 
al., 2025). While both metrics look at the peak/near peak values, FWI7X tempers this by 875 
reviewing local maxima in the FWI series. A high value of FWI95 with a correspondingly lower 876 
value of FWI7X suggests the anomaly was concentrated in time, while a relatively lower FWI95 877 
with a higher FWI7X suggests a longer, high period of sustained fire weather. As both are 878 
relevant metrics with complementary use cases and context, particularly when reviewing the 879 
causes for sustained drawn-out burns versus a fast-moving quick burn, both metrics were 880 
used to calculate a PR. As the wider community has indicated useful interpretation of both, 881 
they are provided to enable commonalities between events to be compared for multiple lines 882 
of evidence. 883 
 884 
Using three different approaches here allows us to target different aspects of attribution, while 885 
looking at the same extreme event. The WWA approach represents the degree to which the 886 
observed FWI could be expected in today’s climate compared to the pre-industrial past 887 
(emergence from natural variability); HadGEM3-A targets a specific event while controlling 888 
internal variability (event-specific attribution); the CMIP6 large ensemble reports the strength 889 
of the climate change signal (external forcing) on an event like 2025-26. 890 

 891 

2.5.2. Future Projections - FWI 892 
 893 

For the projections of future fire weather, we follow the same calculation of FWI as for the 894 
WWA multi-model attribution analysis (using CMIP6 and HighResMIP models), but this time 895 
compare FWI at Global Warming Levels (GWLs) +1.5°C, +2.0°C, and +3.0°C above pre-896 
industrial relative to a present-day value taken as +1.3°C. It is important to note that all models 897 
reach +3.0°C warming. We again supplement this with FWI7X calculated across the same 898 
large ensemble CMIP6 models for all GWLs.  899 
 900 
Additional metrics calculated for the FWI seasonal average fwisa, defined by the local annual 901 
maximum of the 90-day running average of the FWI and the annual maximum fwixx, defined 902 
by the annual maximum value of FWI (Quilcaille et al., 2023; Gallo et al., 2025). Projections 903 
for fwisa and fwixx from CMIP6 models are presented in the Supplement for each focal region, 904 
and for three climate change scenarios defined by SSP1-2.6, SSP2-4.5 and SSP5-8.5 (Riahi 905 
et al., 2017). SSP1-2.6 represents strong mitigation consistent with the Paris Agreement, 906 
limiting warming to around 2°C and aiming for 1.5°C. SSP2-4.5 represents an intermediate 907 
scenario in a world with both adaptation and mitigation. SSP5-8.5, originally developed in 2008 908 
as a high-end, no-mitigation scenario, is now inconsistent with the evolution of our subsequent 909 
emissions trajectory and will be discontinued in CMIP7 (Van Vuuren et al., 2026); however, it 910 
is retained here to illustrate avoided impacts and the comparison between lower emissions 911 
pathways, and provides context for how mitigation has already shifted expected outcomes 912 
relative to earlier worst-case assumptions. 913 
 914 

2.5.3. Attribution of Present Day Focal Events - BA 915 
 916 
As per the last report, we use ConFLAME (Controles de Fogo Local Analisados pela Máxima 917 
Entropia - English “Local Fire Control Analysis by Maximum Entropy”; Kelley et al., 2021; 918 
Barbosa et al., 2025) to attribute the likelihood and extent of the observed 2025-2026 BA 919 
during focal months to anthropogenic climate forcing. Unlike most process-based fire models, 920 
ConFLAME does not explicitly simulate the physical mechanisms of fire; instead, it infers the 921 
influence of environmental controls on BA from observed relationships within a probabilistic 922 
framework, learning from observed patterns between drivers and BA. Controls sort driving 923 
variables into fuel continuity (from here on “fuel”), weather or driver variables including tree 924 
cover (“dryness”), anthropogenic and natural ignitions (“ignitions”) and suppression, both 925 
active and fragmentation (“suppression”). ConFLAME is designed to capture the inherent 926 
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stochasticity in fire activity, arising from the intrinsically variable nature of fire itself and from 927 
the fact that key drivers of BA are only partially observed, or often unresolved, in large-scale 928 
datasets. These two sources of uncertainty are particularly important for extreme events, 929 
which lie in the tails of the distribution and are often poorly captured by deterministic or mean-930 
state modelling approaches. ConFLAME addresses this using a Bayesian framework, 931 
applying a large ensemble approach to represent the full distribution of possible BA outcomes, 932 
by sampling from relationships learned from historical observations. This allows the full range 933 
of plausible outcomes, including extremes, to be represented and analysed probabilistically in 934 
terms of likelihood and amplification. 935 
 936 
We trained ConFLAME using ERA5 reanalysis data (Muñoz-Sabater et al., 2021) to represent 937 
the meteorological conditions during the observed fire events, together with land-cover 938 
fractions from ISAM-HYDE (Ciavarella et al., 2018) (mapped to tree, shrub, and grass cover, 939 
consistent with the HadGEM3-A configuration used in the FWI attribution) and HYDE land use 940 
(Klein Goldewijk et al., 2010). The model was optimized against MODIS BA (see Section 941 
2.1.2.1) following the same bayesian inference approach as in previous reports (Kelley et al., 942 
2025). We then applied the optimised model using two sets of inputs: factual and 943 
counterfactual conditions. The factual simulations are driven directly by ERA5 and therefore 944 
represent the real-world conditions under which the fires occurred. The counterfactual 945 
simulations are constructed by removing the influence of anthropogenic climate change from 946 
these same meteorological conditions. To do this, we use HadGEM3-A simulations to estimate 947 
the difference between climates with and without human influence, and apply this adjustment 948 
to the ERA5 data for each variable. This produces a version of the observed weather that is 949 
consistent with a world without anthropogenic climate change, while preserving the timing and 950 
structure of the event. This HadGEM3-A-based approach allows us to isolate the 951 
anthropogenic climate signal in near real-time conditions, providing an event-focused 952 
attribution consistent with the FWI analysis (Section 2.5.1). Due to data availability, the 953 
estimated anthropogenic signal is based on HadGEM3-A simulations from 2021-2024. Further 954 
details are provided in the Supplement 1.2.1. 955 
 956 
We then run paired ConFLAME simulations for factual and counterfactual conditions at 957 
monthly resolution, allowing direct comparison of BA outcomes. Model evaluation follows 958 
Barbosa et al. (2025), with additional details of model fitting and validation provided in 959 
Supplement S1.2.2. 960 
 961 
We express attribution results using two key metrics for the identified extreme target months 962 
for each focal region. First, the amplification factor (AF) quantifies how much larger (or smaller) 963 
BA is for events of equivalent rarity, calculated as the ratio of our factual BA to our 964 
counterfactual BA. For attributing our focal event directly (i.e. Sections 4.3.2, 5.3.2 and 6.3.2), 965 
the factual and counterfactual experiments are taken from the month(s) of the events, and are 966 
conditioned on the observed BA (see Supplement S1.2.2 for calculation), whereas for annual 967 
average BA, the factual and counterfactual use annual average BA over all months, and are 968 
not conditioned on observed BA. We also calculated how much larger (AF) BA was due to fuel 969 
or dryness alone. Second, the Probability Ratio (PR) quantifies how much more likely an event 970 
with comparable BA is under factual than under counterfactual conditions. We do this by 971 
calculating the ratio of probability of the observed BA, given the BA simulated by paired factual 972 
and counterfactual ensemble members. ConFLAME gives the likelihood of all possible BA 973 
outcomes for each region based on a probabilistic analysis of past burn patterns and 974 
environmental conditions. Each result, therefore, presents a 5-95th percentile probability 975 
estimate which we refer to as the uncertainty range. We also report the likelihood of AF being 976 
greater than 1 - i.e., the likelihood that anthropogenic climate forcing led to an increase in BA. 977 
 978 

2.5.4. Future Projections - BA  979 
 980 
Our approach follows that used in last year’s report but with the addition of AF to align with 981 
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the attribution framework. We use the same ConFLAME model as for the attribution analysis, 982 
though using different training and experiment datasets, including bias-corrected climate 983 
projections. 984 
 985 
ConFLAME was trained on GSWP3 relanalysis data available via Inter-Sectoral Impact Model 986 
Intercomparison Project version 3a (ISIMIP3a) (Frieler et al., 2024) and MODIS VCF 987 
(Vegetation Continuous Fields) fractional vegetation cover as per last year's report (Kelley et 988 
al. 2025). For projections, we took climate projections from ISIMIP3b (Frieler et al., 2026), 989 
which provides bias-corrected global climate model (GCM) outputs for historical (up to 2014) 990 
and current/future (2015-2100) periods. Bias correction ensures a seamless transition 991 
between historical and future. We use five GCMs (GFDL-ESM4, IPSL-CM6A-LR, MPI-ESM1-992 
2-HR, MRI-ESM2-0, and UKESM1-0-LL), each bias-corrected to W5E5 (a merged WFDE5 993 
and ERA5 reanalysis dataset) following Lange (2019). ConFLAME is trained using the 994 
ISIMIP3a GSWP3 forcing dataset, while simulations are driven by GCM outputs (ISIMIP3b) 995 
bias-corrected to WFDE5 ERA5. To quantify the influence of these differences on baseline-996 
period results, an analysis is included in Kelley et al. (2026) to assess the sensitivity of model 997 
outputs to these forcing choices. Vegetation and fuel availability are simulated offline using 998 
JULES-ES (the terrestrial Earth system component of UKESM) forced by these climate data 999 
and scenario-specific CO₂ concentrations (Mathison et al. 2023), with resulting land cover 1000 
bias-corrected against MODIS VCF collection 6.1 tree cover (DiMiceli et al., 2015) using ibicus 1001 
(Spuler et al., 2024). Future socioeconomic drivers, such as changes in ignition or land use, 1002 
are set at present-day conditions, so that we simulate the effects of climate only, which 1003 
includes climate influence over vegetation cover and resultant fuel connectivity.  1004 
 1005 
Projections are performed under three SSPs: SSP1-2.6 and SSP5-8.5 as defined above, and 1006 
SSP3-7.0 which represents a high-emissions pathway broadly consistent with, though at the 1007 
higher end of, our current global policies and is used here as a pessimistic but plausible 1008 
trajectory.  1009 
 1010 
For each region, GCM, and SSP combination, we generate 200-member ensembles using the 1011 
trained model, sampling internal variability and GCM-based uncertainty in future climate 1012 
response to forcing. AF and PR are calculated as per attribution in section 2.5.3, though with 1013 
2010-2019 taking the place of our counterfactual and the target decade our factual. For 1014 
subsections 4.3.2, 5.3.2 and 6.3.2, we defined AF as changes in BA for events with the same 1015 
likelihood as the 2025-2026 event (defined by ConFLAME simulations), estimated using 1016 
equivalent percentiles of the modelled BA distribution across periods. We calculated AF in the 1017 
same way as historical attribution as described in section 2.5.3. Analyses are conducted at 1018 
the regional scale (whole focal region) and for sub-regional extremes (top 5% BA grid cells). 1019 
We test the significance of the change in the resultant 5 AFs (one for each GCM) relative to 1020 
the baseline-period AFs using a paired permutation/sign-flip test, appropriate for small-1021 
ensemble significance testing (see the Supplement for details). 1022 
 1023 

2.5.5. Future Projections - Typical Fire Behaviour   1024 
 1025 
While future projections of BA are not yet available from the full set of FireMIP models under 1026 
the ISIMIP3b protocol, we performed future simulations with the data-driven model BuRNN 1027 
(“Burned area modelling through Recurrent Neural Network”; Lampe et al., 2026) using the 1028 
ISIMIP3b driving data (Frieler et al., 2026). BuRNN is trained to predict the BA of GFED5 from 1029 
a range of climatic, vegetation, and socio-economic parameters at a 0.5° by 0.5° spatial scale 1030 
and a monthly time resolution. BuRNN exists from out of 55 Long Short-Term Memory 1031 
networks (LSTMs) that are trained on different splits of AR6 regions. Predictions in a specific 1032 
region/gridcell are the mean of 5 LSTMs that have not seen data for that entire AR6 region 1033 
before, neither in training nor in validation. Here, only two minor changes were made in the 1034 
methodology of Lampe et al. (2026). First, we trained on the updated version of GFED5, i.e., 1035 
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GFED5.1. Second, instead of taking the multi-model mean of Gross Primary Productivity 1036 
(GPP), Leaf Area Index (LAI) and carbon mass stored in vegetation (Cveg) from all ISIMIP 1037 
models, we used the values from the model VISIT (Ito, 2019). We did the latter as ISIMIP3b 1038 
consists of many experiment setups and not all models have performed all experiments. At 1039 
the time of the analysis, VISIT had the highest number of experiment results available. We 1040 
then force this version of BuRNN with three SSPs (SSP1-2.6, SSP3-7.0 and SSP5-8.5) 1041 
considering only a single bias-corrected ESM (GFDL-ESM4) and land-use allocation model 1042 
(Integrated Model to Assess the Global Environment, IMAGE, Stehfest et al., 2014). The 1043 
simulations were performed with the SSP-associated climate and socio-economic forcings. 1044 
 1045 
We assessed how well different historical projections of BA, fire size, and fire intensity 1046 
performed in each focal region under present-day conditions and, where appropriate, the 1047 
agreement in the directionality and magnitude of their future projections. For this, we obtained 1048 
the outputs of generalized linear model (GLM) simulations of future fire activity (Haas et al. 1049 
2026). The models used in this study were originally developed by Haas et al. (2022) and 1050 
represent three independent models for BA, fire size, and a metric of fire intensity, primarily 1051 
driven by climate drivers but also accounting for human activity and vegetation effects on fire. 1052 
The models were designed and perform best as a timestep, and they represent the average 1053 
spatial conditions in fire regimes. In order to minimise the uncertainty in projections, we 1054 
compared the 2010-2020 period with the 2090-2100 period varying only the climate predictors 1055 
(vapour pressure deficit, number of dry days and their seasonality, wind speeds and diurnal 1056 
temperature range). Vegetation and human activity predictors were held constant at the 2010-1057 
2020 baseline conditions. Importantly, for consistency in potential land cover and vegetation 1058 
effects, vegetation predictors were derived from BIOME4 simulations (Kaplan et al., 2003) and 1059 
the productivity model P-Model (Stocker et al., 2020) even though observational products were 1060 
available. This may potentially influence the ability of the model to reproduce current spatial 1061 
patterns and introduce systematic biases into the results. Model performance was assessed 1062 
using correlations and spatial normalized mean square error metrics along with model mean 1063 
performance. If model performance was not considered good enough under present-day 1064 
conditions, no future projection result is reported. For future projections, if the majority (3 1065 
models) of the four global circulation models used (GFDL, IPSL-LSCE, MIROC5 and 1066 
HadGEM2) agreed on a significant increase or decrease respectively, this was reported. In 1067 
regions where no fire activity was simulated under present-day conditions but fire activity 1068 
appears in the future in the majority of the models, this was reported as emergence. Where 1069 
there was no majority agreement, nothing was reported in terms of future projection trends. 1070 
The spatial pattern of agreement is mapped for each region.  1071 

1072 
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3. Extreme Wildfire Events and their Impacts in 2025-26 1073 

 1074 

3.1. Global Summary: BA and Fire Carbon Emissions Anomalies 1075 
 1076 
According to the MODIS BA product, at least 3.29 million km2 burned globally during the 2025-1077 
26 global fire season (March 2025-February 2026), 18% below the average of previous fire 1078 
seasons since 2002 (Figure 1, Figure 2, Table 4). This ranks 23rd of 24 fire seasons in the 1079 
MODIS record, indicating one of the lowest global BA totals observed since 2002. Fire carbon 1080 
emissions were also below average globally (Figure 1, Figure 3, Table 5). GFED5.1 fire carbon 1081 
emissions were 2.74 PgC, 682 TgC below average, with relative anomalies of -20% and -31% 1082 
in GFED5.1 and GFAS, respectively. The 2025-2026 fire season therefore, departed from the 1083 
pattern seen in the preceding two fire seasons, when above-average fire carbon emissions 1084 
occurred despite below-average global BA. These values represent gross carbon emissions 1085 
from fires, rather than their net contribution to atmospheric CO2 or climate warming. The latter 1086 
depends on the composition of emitted gases, subsequent carbon uptake during ecosystem 1087 
recovery, and the timescale considered (see Section 2.1.2.2). 1088 
 1089 
The low global BA total was in line with the ongoing decline in BA across major savannah and 1090 
grassland systems, which continue to account for a large share of global BA. The global 1091 
(sub)tropical grassland, savannah and shrubland biome burned 2.44 million km2, 406,000 km2 1092 
(14%) below average and the second-lowest annual total in the MODIS record. GFED5.1 fire 1093 
carbon emissions from this biome were 1.37 PgC, 224 TgC below average, with relative 1094 
anomalies of -14% and -39% in GFED5.1 and GFAS, respectively. The largest negative 1095 
anomaly contribution came from the African (sub)tropical grassland, savannah and shrubland 1096 
biome, where 1.98 million km2 burned, 341,000 km2 (15%) below average and the lowest 1097 
annual total since 2002. BA was also strongly below average across Asia and South America, 1098 
which both recorded their lowest continental BA totals in the MODIS record. 1099 
 1100 
Despite this globally low fire year, stark regional contrasts were visible across the Earth 1101 
observations. The clearest positive fire carbon emissions anomaly occurred in North America, 1102 
where BA was only moderately above average but GFED5.1 fire carbon emissions reached 1103 
418 TgC, 177 TgC above average, with relative anomalies of +74% and +81% in GFED5.1 1104 
and GFAS, respectively. This anomaly was concentrated in the North American boreal forest, 1105 
principally in central Canada, where BA and emissions were again among the highest values 1106 
on record. The 2025-2026 season therefore marked a third consecutive year of extreme fire 1107 
activity in North American boreal forests, although the geographical focus shifted from the 1108 
western and northwestern regions emphasised in recent fire seasons towards central Canada. 1109 
 1110 
Outside North America, most major positive anomalies were more regional or subregional than 1111 
continental in scale. In Africa, the continent as a whole recorded its lowest MODIS BA total, 1112 
but this masked anomalous burning in the Sahel and semi-arid West Africa, especially Sudan, 1113 
Niger and Burkina Faso, as well as a record BA season in the Western Cape of South Africa. 1114 
In Asia, BA and fire carbon emissions were both among the lowest on record, but positive BA 1115 
anomalies were concentrated in South, Southeast and East Asia, including Myanmar, India, 1116 
Pakistan, Bangladesh and South Korea. South Korea was particularly notable because it 1117 
recorded both its highest MODIS BA and highest fire carbon emissions in both emissions 1118 
products. 1119 
 1120 
Europe also presents a scale-dependent picture. Continental BA was below average in our 1121 
BA analysis, and the two emissions products differed in the sign of the relative continental 1122 
emissions anomaly, but the Mediterranean region experienced a clearly anomalous season. 1123 
The European Mediterranean forests, woodlands and scrub biome burned 7,339 km2, 3,865 1124 
km2 (111%) above average, and Spain recorded its highest national MODIS BA total since the 1125 
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start of the record in 2002. The United Kingdom was also a notable north-west European 1126 
outlier, with its highest MODIS BA and highest GFED5.1 fire carbon emissions in the record, 1127 
although absolute BA remained small compared with southern Europe. Notably, records from 1128 
the European Forest Fire Information System (2026; EFFIS) suggest a different situation, with 1129 
19,629 km2 burned across Europe in 2025-26, the largest total since its records began in 2006 1130 
and 301% above the dataset’s 2006-2024 average (Section 3.3.3). This is explained by 1131 
differences in the temporal and spatial coverage of the EFFIS system versus our definition of 1132 
the European continent used here (ArcGIS Hub, 2024). European EFFIS coverage is 1133 
restricted to the 27 EU member states plus Albania, Bosnia and Herzegovina, Kosovo, 1134 
Montenegro, North Macedonia, Norway, Serbia, Switzerland, Türkiye, the UK, and Ukraine, 1135 
whereas the adopted continents layer also includes western parts of Russia (west of the Ural 1136 
mountains) and Moldova. 1137 
 1138 
In Australia, 477,000 km2 burned, which is the largest positive national BA anomaly globally 1139 
in absolute terms, but the national total ranked only tenth in the MODIS record and fire carbon 1140 
emissions were close to or below average depending on the emissions product. This supports 1141 
the interpretation of the 2025-2026 Australian season as one characterised by widespread fire 1142 
occurrence and large fires in northern savanna and arid-zone systems, rather than an 1143 
exceptional national emissions year. South America, by contrast, experienced a much lower 1144 
fire season than in 2024-2025: continental BA and fire carbon emissions were both around 1145 
half of thebelow average value. However, localised positive anomalies occurred in Chaparral 1146 
and temperate forest regions of Chile and Argentina (see Section 6), as well as in parts of 1147 
Brazil. 1148 
 1149 
Overall, the 2025-2026 global fire season was defined less by globally elevated fire activity 1150 
than by strong contrasts across spatial scales. Global BA and fire carbon emissions were 1151 
among the lowest in the satellite record, driven by suppressed burning in several extensive 1152 
savannah and grassland regions. Within that low global context, severe regional fire anomalies 1153 
occurred in central boreal Canada, the Sahel and semi-arid West Africa, South and East Asia, 1154 
the European Mediterranean region and United Kingdom, northern and arid Australia, and 1155 
parts of southern South America. This pattern highlights the importance of assessing fire 1156 
extremes across multiple regional layers: global and continental totals identify a low fire year, 1157 
while biome, national and subnational layers reveal several regionally severe fire seasons with 1158 
important ecological and societal consequences. 1159 
 1160 
 1161 
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 1162 
Figure 1: Anomalies in BA (BA) and fire carbon (C) emissions at national and global scales. 1163 
Absolute anomalies in (a) BA and (b) fire carbon emissions are shown for the countries with 1164 
the largest positive and negative anomalies during the 2025-2026 global fire season, defined 1165 
as March 2025 to February 2026, relative to the average of prior fire seasons since 2002. 1166 
Panels (c) and (d) show the combined anomalies for all other positive countries, all other 1167 
negative countries, and the global total, respectively, using the same anomaly definitions. 1168 
Relative anomalies in (e) BA and (f) fire carbon emissions are shown for the countries with the 1169 
largest positive and negative percentage anomalies among those ranking in the top 30 positive 1170 
or top 30 negative countries by absolute anomaly. BA anomalies are derived from the MODIS 1171 
MCD64A1 BA product and are reported in thousand km2. Absolute fire carbon emission 1172 
anomalies are derived from GFED5.1 and are reported in Teragrams of Carbon (TgC), while 1173 
relative fire carbon emission anomalies use our synthesis value (see Section 2.1.2.3). 1174 
Countries are excluded from the fire carbon emissions rankings in cases where the sign of the 1175 
relative carbon emission anomaly differs between GFED5.1 and CAMS GFAS, reflecting our 1176 
low confidence in the sign of the anomaly. 1177 
 1178 
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 1179 
Figure 2: Ranks of BA (BA) during March 2025-February 2026 versus previous March-1180 
February periods (n = 24 global fire seasons), at the scales of (top left) continental biomes, 1181 
(top right) ecoregions, (bottom left) countries and (bottom right) level 1 administrative regions. 1182 
Results for regions with high-ranking (top 5 years) or low-ranking (bottom 5 years) events are 1183 
highlighted. BA data are derived from the MODIS MCD64A1 BA product (Section 2.1.2) and 1184 
our evaluation of the BA product dependence of these results is provided in Supplement 1185 
Section S2.1 (see Figure S1). The timing of BA anomalies is shown in Figure S4.  1186 
 1187 

 1188 
Figure 3: Relative anomalies (%) in fire carbon emissions during March 2025-February 2026 1189 
versus all March-January periods since 2003 (n = 23 global fire seasons), at the scales of (top 1190 
left) continental biomes, (top right) ecoregions, (bottom left) countries and (bottom right) level 1191 
1 administrative regions (e.g. states and provinces). We consider fire carbon emissions 1192 
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estimates from two products (GFAS and GFED), first calculating the relative anomaly (%) for 1193 
each individual product, then averaging those anomalies (Section 2.1.2.3). 1194 
  1195 



 

29 

Table 4: Summary of the largest positive anomalies in BA during the 2025-26 fire season on 1196 
national and sub-national scales (GADM level 1 administrative regions, such as states or 1197 
provinces). Anomalies are expressed relative to all previous fire seasons 2002-2024 (n = 23). 1198 
The table includes countries with absolute BA anomalies over +1,000 km2 and the top 30 1199 
administrative regions grouped into countries where applicable in section (a). In section (b), 1200 
other administrative regions belonging to unlisted countries are shown. In section (c), the 1201 
anomalies for selected countries are shown due to their nationally high-ranking and large 1202 
relative anomalies. Extended data for all countries and region layers are available from Jones 1203 
et al. (2026b).  1204 

Region Name 

BA during the 
2025-26 fire 

season 
(thousand km2) 

Absolute BA 
anomaly 

(thousand km2) 

Relative BA 
Anomaly 

(%) 
Ranking of the 2025-26 

fire season 

(a) High-ranking countries and states/provinces 
Australia 477 +26 +6 10 

   Western Australia (State of Australia) 177 +20 +13 10 

   Queensland (State of Australia) 88 +6.3 +8 9 

   Northern Territory (Territory of Australia) 202 +4.8 +2 11 

Sudan 97 +23 +30 3 

   North Darfur (State of Sudan) 18 +12 +207 1 

   West Kurdufan (State of Sudan) 18 +7.3 +67 1 

   East Darfur (State of Sudan) 11 +3.8 +52 3 

   North Kurdufan (State of Sudan) 4.1 +3.1 +309 1 

Canada 44 +18 +71 3 

   Manitoba (Province of Canada) 11 +8.8 +384 1 

   Saskatchewan (Province of Canada) 13 +8.5 +178 3 

   Northwest Territories (Territory of Canada) 8.2 +3.6 +78 5 

   Ontario (Province of Canada) 4.3 +3.0 +227 3 

Niger 16 +12 +287 1 

   Tahoua (Department of Niger) 4.8 +4.2 +694 1 

   Zinder (Department of Niger) 3.6 +3.2 +827 1 

   Tillabéry (Department of Niger) 5.5 +2.9 +109 1 

Myanmar/Burma 44 +11 +34 4 

   Chin (State of Myanmar) 12 +9.0 +265 1 

Burkina Faso 35 +10 +43 4 

   Sahel (Region of Burkina Faso) 8.3 +7.6 +1073 1 

   Centre-Nord (Region of Burkina Faso) 4.3 +3.8 +861 1 

India 54 +9.3 +21 3 

   Mizoram (State of India) 9.4 +8.5 +1015 1 

   Madhya Pradesh (State of India) 10 +5.3 +104 4 

Mali 77 +6.7 +10 6 

   Gao (Region of Mali) 11 +9.5 +666 2 

   Mopti (Region of Mali) 7.9 +3.0 +62 1 

Spain 3.6 +2.7 +266 1 

Pakistan 4.6 +2.5 +120 1 

Bangladesh 2.5 +2.0 +412 1 

Portugal 2.7 +1.5 +120 4 

Egypt 1.8 +1.3 +259 1 

(b) High-ranking states/provinces of other countries 
   North-Western (Province of Zambia) 53 +18 +50 1 

   Zabaykal'ye (Territory of Russia) 21 +8.1 +63 5 

   Heilongjiang (Province of China) 16 +7.0 +76 6 

   Omusati (Region of Namibia) 8.7 +6.5 +291 2 

   Borno (State of Nigeria) 15 +4.7 +44 8 

   Zamfara (State of Nigeria) 9.1 +4.1 +82 5 

   Batha (Region of Chad) 9.0 +3.6 +69 5 

   Bié (Province of Angola) 20 +3.1 +19 3 

   Western Cape (Province of South Africa) 4.7 +2.7 +134 1 

(c) Selected other countries 
South Korea 0.98 +0.88 +896 1 

Albania 0.44 +0.29 +202 2 

United Kingdom 0.19 +0.14 +288 1 

Armenia 0.23 +0.14 +140 2 

Cyprus 0.14 +0.12 +764 1 

Haiti 0.08 +0.05 +184 1 

Germany 0.06 +0.04 +195 2 

 1205 
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Table 5: Summary of the largest positive anomalies in fire carbon emissions during the 2025-1206 
26 fire season on national and sub-national scales (GADM level 1 administrative regions, such 1207 
as states or provinces). Anomalies are expressed relative to all previous fire seasons 2003-1208 
2025 (n = 22). The table includes countries with absolute fire carbon emissions over +0.5 1209 
Teragrams of Carbon (TgC) and the top 30 administrative regions grouped into countries 1210 
where applicable in section (a). In section (b), other administrative regions belonging to 1211 
unlisted countries are shown. In section (c), the anomalies for selected countries are shown 1212 
due to their nationally high-ranking and large relative anomalies. Estimates of fire carbon 1213 
emissions or absolute anomalies in the 2025-2026 derive from the GFED5 emissions product, 1214 
whereas for relative anomalies, we primarily report our synthesis values with the GFED5 1215 
values reported in parentheses (see Section 2.1.2.3). Extended data for all countries and 1216 
region layers are available from Jones et al. (2026b). Countries are not shown if the sign of 1217 
the relative carbon emission anomaly differs between GFED5.1 and CAMS GFAS, reflecting 1218 
low confidence in the direction of the anomaly.  1219 

Region Name C emitted 
during the 

2025-26 fire 
season (Tg C) 

[GFED5] 

Absolute fire 
C emissions 
anomaly (Tg 
C) [GFED5] 

Carbon 
Emitted 

Anomaly (%) 
[Synthesis 
(GFED5)] 

Ranking of 
the 2025-26 
fire season  
[Synthesis 
(GFED5)] 

(a) High-ranking countries and states/provinces 

Canada 315 +215 +195 (+215) 2 (2) 

   Saskatchewan (Province of Canada) 117 +96.7 +495 (+477) 1 (1) 

   Manitoba (Province of Canada) 79.9 +73.6 +1074 (+1170) 1 (1) 

   Northwest Territories (Territory of Canada) 58.5 +34.1 +115 (+140) 4 (4) 

   Ontario (Province of Canada) 14.6 +11.8 +313 (+417) 2 (1) 

   British Columbia (Province of Canada) 21.5 +10.1 +67 (+88) 4 (4) 

   Alberta (Province of Canada) 17.9 +1.97 +26 (+12) 6 (7) 

Sudan 33.3 +11.5 +27 (+53) 5 (1) 

   West Kurdufan (State of Sudan) 6.76 +3.29 +53 (+95) 4 (1) 

   South Kurdufan (State of Sudan) 6.77 +2.69 +33 (+66) 6 (3) 

   North Darfur (State of Sudan) 3.12 +2.50 +307 (+401) 1 (1) 

   East Darfur (State of Sudan) 2.57 +1.44 +89 (+127) 2 (1) 

Spain 4.18 +2.45 +200 (+142) 2 (1) 

Niger 2.73 +1.67 +136 (+159) 1 (1) 

Cuba 5.18 +1.64 +36 (+46) 4 (3) 

Iran 1.85 +0.86 +83 (+86) 2 (2) 

Portugal 2.86 +0.61 +82 (+27) 5 (6) 

(b) High-ranking states/provinces of other countries 

   Zabaykal'ye (Territory of Russia) 55 +31.6 +125 (+135) 4 (4) 

   Lualaba (Province of D. R. of the Congo) 47.5 +9.53 +3 (+25) 12 (2) 

   Buryat (Republic of Russia) 21.8 +9.38 +77 (+76) 3 (3) 

   Tanganyika (Province of D. R. of the Congo) 37.2 +8.45 +3 (+29) 12 (2) 

   Nassa (Province of Mozambique) 25 +6.23 +6 (+33) 12 (1) 

   Haut-Lomami (Province of D. R. of the Congo) 23.8 +5.34 +6 (+29) 12 (2) 

   Queensland (State of Australia) 43.7 +5.13 +1 (+13) 8 (7) 

   Upper Nile (State of South Sudan) 14.8 +3.70 +9 (+33) 10 (3) 

   Madhya Pradesh (State of India) 8.54 +3.69 +75 (+76) 3 (4) 

   Jilin (Province of China) 4.66 +3.38 +267 (+263) 1 (1) 

   Heilongjiang (Province of China) 6.43 +3.33 +44 (+107) 7 (1) 

   Borno (State of Nigeria) 4.42 +1.95 +72 (+79) 4 (1) 

   Piauí (State of Brazil) 14.5 +1.83 +13 (+14) 6 (6) 

   Santa Fe (Province of Argentina) 5.27 +1.83 +23 (+53) 8 (5) 

   Chubut (Province of Argentina) 1.98 +1.81 +898 (+1064) 1 (1) 

   Victoria (State of Australia) 9.42 +1.79 +16 (+23) 6 (5) 

   Zamfara (State of Nigeria) 3.90 +1.57 +52 (+67) 6 (3) 

   Sahel (Region of Burkina Faso) 1.67 +1.49 +851 (+839) 1 (1) 

   Nord-Kivu (Province of D. R. of the Congo) 2.39 +1.41 +42 (+143) 12 (2) 

   Sinaloa (State of México) 3.47 +1.38 +35 (+66) 6 (2) 

(c) Selected other countries 

United Kingdom 0.79 +0.50 +121 (+169) 2 (1) 

South Korea 0.59 +0.42 +329 (+253) 1 (1) 

Mauritania 0.41 +0.23 +106 (+128) 2 (2) 

Uzbekistan 1.02 +0.23 +61 (+29) 1 (1) 

Albania 0.47 +0.22 +96 (+88) 4 (4) 

Eritrea 0.16 +0.12 +111 (+269) 5 (1) 



 

31 

3.2. Global Summary: Exposure and Impact Assessments 1220 

3.2.1. Population Exposure 1221 

Despite globally low BA and fire carbon emissions, population exposure to BA (Section 2.2.1) 1222 
was above average in 52 countries during the 2025-2026 fire season (versus 121 below 1223 
average). At continental scale, our analysis suggests that 20.93 million people were exposed 1224 
to fire in Africa, 8% above the preceding 24-year meanan additional 1.57 million people (+8%) 1225 
above the preceding 24-year mean, although this ranked only eighth in the 24-year record. 1226 
The largest absolute national exposure totals (Figure 4) were within the Democratic Republic 1227 
of the Congo (DRC), with 5.69 million people exposed, 29% above average1.29 million people 1228 
(+29%) above average; South Sudan, with 3.46 million, 21% above average0.59 million 1229 
people (+21%) above average; and Zambia, with 1.77 million, 13% above average0.21 million 1230 
people (+13%) above average. 1231 

The largest relative anomalies in national exposure in Africa occurred inwas within the Sahel 1232 
and semi-arid West Africa regions. Sudan had its highest estimated population exposure, with 1233 
0.88 million people exposed, 99% above average0.44 million people (+99%) above average; 1234 
Burkina Faso had its second-highest, with 1.05 million, 2.9 times the average0.69 million 1235 
people above average (2.9 times the average); and Mali had its third-highest, with 0.45 million, 1236 
55% above average0.16 million people (+55%) above average. Record-high subnational 1237 
exposure estimates were observed in the Sahelian regions of Centre-Nord in Burkina Faso, 1238 
with 0.29 million people exposed, 14.6 times the average0.27 million people above average 1239 
(14.6 times the average); North Darfur in Sudan, with 0.19 million, 8.2 times the average0.17 1240 
million people above average (8.2 times the average); and Mopti in Mali, with 0.13 million, 3.5 1241 
times the average0.09 million people above average (3.5 times the average). 1242 

Outside Africa, several other countries had record or near-record population exposure values 1243 
relative to their own baselines. Within Asia, Bangladesh had its highest estimated population 1244 
exposure on record, with 80,665 people exposed (8.3 times the average), consistent with its 1245 
record national BA season; South Korea also had its highest estimated population exposure, 1246 
with 23,752 people exposed (13.6 times the average), aligning with its record BA and fire 1247 
carbon emissions season. Europe was below average at continental scale, with 205,265 1248 
people exposed (10% below average), ranking twelfth in the recordwith 205,265 people 1249 
exposed, 10% below average and twelfth in the record. However, Türkiye had its highest 1250 
estimated national exposure, with 41,742 people exposed (4.8 times the average); Albania 1251 
had its second-highest, with 8,596 people (4.6 times the average); Montenegro had its third-1252 
highest, with 10,214 people (4.2 times the average); and Spain had its fifth-highest, with 1253 
20,332 people (73% above average). By definition, our estimates count only people within 1254 
areas that ultimately burned, not the wider population moved from areas at risk. In Spain, for 1255 
example, over 40,000 people were evacuated during summer 2025 (Section 3.3.3), far above 1256 
our estimate of population exposed within the burn perimeters. 1257 

3.2.2. Physical Asset Exposure 1258 

Physical asset exposure to BA (see Section 2.2.2 for methods) was above average in 64 1259 
countries during the 2025-2026 fire season, compared with 101 below average. Europe had 1260 
an estimated 4.11 billion USD in physical assets exposed to fire (2.2 times the average), 1261 
whereas Africa had 2.37 billion USD exposed, 39% below average. Greece had its highest 1262 
estimated physical asset exposure on record, with 2.05 billion USD exposed, half of Europe’s 1263 
total asset exposure and 12.4 times the national average (Figure 4). Türkiye had its second-1264 
highest, with 1.37 billion USD (10.2 times the average). Israel had 0.45 billion USD exposed, 1265 
42% above average and its fourth-highest value; Portugal had 0.31 billion USD , 83% above 1266 
average and its sixth-highest; Montenegro had its highest value, with 0.28 billion USD (77.5 1267 
times the average); Italy had its second-highest, with 0.27 billion USD (6.3 times the average); 1268 
and Spain had its fourth-highest, with 0.25 billion USD (98% above average). The DRC was 1269 
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the main country outside Europe and the eastern Mediterranean among the largest national 1270 
exposure values, with 0.47 billion USD exposed, 3.8 times the average and the highest value 1271 
in its record. 1272 

The largest subnational asset exposure estimates were in Peleponnese, Greece with 1.75 1273 
billion USD exposed, 786 times the average and its highest value on record; Izmir Province, 1274 
Türkiye, with 0.98 billion USD exposed, 7.8 times the average and its second-highest value; 1275 
Rostov Region, Russia, with 0.60 billion USD , 4.4 times the average and its fourth-highest; 1276 
HaMerkaz District, Israel, with 0.45 billion USD, 10.1 times the average and its second-1277 
highest; Podgorica, Montenegro, with 0.28 billion USD , 179 times the average and its highest; 1278 
and West Equatoria, South Sudan, with 0.27 billion USD , 46% above average and its seventh-1279 
highest. Several smaller exposure totals represented record-high sub-national values, 1280 
including Haut-Katanga in the DRC, with 0.18 billion USD exposed (4.9 times the average); 1281 
Castelo Branco, Portugal, with 0.16 billion USD (60.5 times the average); Fars Province, Iran, 1282 
with 0.16 billion USD (47.4 times the average); Occitanie, France, with 0.09 billion USD (24.3 1283 
times the average); Tabasco, Mexico, with 0.09 billion USD (18.8 times the average); and 1284 
Manitoba, Canada, with 0.06 billion USD (28.8 times the average). 1285 

As noted in Section 2.2.2, these figures represent physical assets within fire perimeters rather 1286 
than realised losses. Comparison with reported damages from the EM-DAT database (Centre 1287 
for Research on the Epidemiology of Disasters, 2026), available for a small number of events, 1288 
shows that the two can diverge in both directions. In Provence-Alpes-Côte d’Azur, exposure 1289 
(~33 million USD ) exceeds the ~10 million USD reported for the July 2025 Marseille fire, 1290 
although this regional estimate reflects all wildland fires in the region over the season rather 1291 
than the Marseille fire alone. In Oregon, by contrast, exposure (~8 million USD ) is below the 1292 
reported ~10 million USD damage for the Rowena fire alone, despite covering all Oregon fires 1293 
that season. Divergence also arises because exposure is confined to filtered wildland-fire 1294 
perimeters and may under-represent built structures at the wildland-urban interface, while 1295 
reported damages are heterogeneously sourced and subject to reporting bias. 1296 

3.2.3. Exposure to Poor Air Quality 1297 

At the national scale, 45 countries had an above-average count of population-weighted poor 1298 
air quality days relative to the climatological fire emissions of the 24 years prior (Figure 5; see 1299 
Section 2.2.3 for methods). In comparison, 114 countries had a below-average count of poor 1300 
air quality days. Although wildfire smoke impacts on human health are spatially 1301 
heterogeneous, producing larger relative exposure impacts at regional scales than at national 1302 
scales, degradation at the national level indicates that exposure was widespread enough to 1303 
affect population-weighted air quality across entire countries. The largest national health 1304 
burden increases occurred mainly in Europe and western to central Asia. During 2025-26 1305 
compared with the climatological reference, Albania experienced the highest population 1306 
weighted burden with 10 extra poor air quality days, followed by Italy, Spain, and Tajikistan all 1307 
experiencing a week's worth of additional poor air quality days, while Uzbekistan and Cyprus 1308 
each had 6 additional poor air quality days.  1309 

At subnational scale, Tabasco in Mexico had the largest increase, with 97 additional poor air 1310 
quality days, increasing from 86 to 183 population-weighted days, 2.1 times the climatological-1311 
fire value. Surxondaryo in Uzbekistan had 55 additional days, increasing from 119 to 174 days 1312 
(+46%), and Anzoátegui in Venezuela had 33 additional days, increasing from 52 to 85 days 1313 
(+64%). Large relative changes occurred in Manitoba, Canada, from 4 to 15 days, 3.8 times 1314 
the climatological-fire value; Tamaulipas, Mexico, from 3 to 12 days, 4.0 times the 1315 
climatological-fire value; and Espírito Santo, Brazil, from 1 to 8 days, 8.0 times the 1316 
climatological-fire value. Norrbotten in Sweden, Newfoundland and Labrador in Canada, and 1317 
Saskatchewan in Canada shifted from no climatological-fire exceedance days to 13, 12 and 1318 
10 observed-fire exceedance days, respectively. Industrial sites, reflective surfaces, and gas 1319 
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flares can introduce spurious signals into the analysis. GFAS emissions minimise these 1320 
spurious detections by applying a screening mask to ensure that the data is largely based on 1321 
vegetation fires. However, the screening procedure relies on a static mask rather than one 1322 
generated in real time, and newly established industrial sites could potentially affect the 1323 
analysis at regional scale. In many regions, increased PM2.5 occurs against a backdrop of 1324 
longer-term measures aimed at improving air quality. Increasing wildfire smoke emissions are 1325 
therefore pushing, or maintaining, PM2.5 concentrations above air quality guideline thresholds.  1326 

3.2.4. Protected Area Exposure 1327 

Protected area burned percentage in “wildlands” (forests, grasslands, shrublands and sparse 1328 
vegetation) was above average in 39 of 238 countries, and the percentage of protected areas 1329 
units affected was above average in 51 of 238 countries (Figure 6; see Section 2.2.4 for 1330 
methods). Globally, protected area fire was the lowest in the 24-year record by two metrics: 1331 
830 thousand km2 burned, equivalent to 4.65% of global protected area and 17% below 1332 
average; and 3,708 protected area units affected, equivalent to 7.61% of protected area units 1333 
and 16% below average. This low global ranking was strongly influenced by Africa, where 1334 
582,000 km2 of protected area burned, equivalent to 17.1% of protected area, but still 20% 1335 
below the continental reference mean and the lowest percentage in the continental record. 1336 
Protected area burning was nevertheless above average on some continents such as Europe, 1337 
where 5,100 km2 burned, equivalent to 0.38% of protected area and 30% above average, the 1338 
fifth-highest percentage in the European record.  1339 

At country scale, Australia had the largest above-average protected area BA, with 160,000 1340 
km2 burned, equivalent to 8.69% of national protected area and 16% above average, although 1341 
this was only its ninth-highest percentage in the record. The largest above-average protected 1342 
area BAs outside Australia were in Burkina Faso, where  12,300 km2 burned, equivalent to 1343 
28.70% of national protected area and 10% above average, its fourth-highest value; 1344 
Cambodia, where 11,600 km2 burned, equivalent to 16.69% and 10% above average; Mali, 1345 
where 8,700 km2 burned, equivalent to 11.28% and 24% above average, its second-highest 1346 
value; and Congo, where 7000 km2 burned, equivalent to 5.72% and 49% above average, its 1347 
third-highest value. Record national protected area burned percentages occurred in Spain, 1348 
with 1,558 km2 burned, equivalent to 1.29% of protected area and 4.8 times the average; 1349 
Bangladesh, with 132 km2 burned, equivalent to 12.06% and 6.2 times the average; Cyprus, 1350 
with  126 km2 burned, equivalent to 4.14% and 16.4 times the average; South Korea, with 118 1351 
km2 burned, equivalent to 0.78% and 56.1 times the average; and the United Kingdom, with 1352 
122 km2 burned, equivalent to 0.21% and 5.4 times the average.  1353 

3.2.5. Forest Carbon Project Exposure 1354 

Forest carbon project exposure was detected in 50 of 83 countries with assessed projects, 1355 
while overall fire exposure in 2025 was below-average. Project area burned was above 1356 
average in 10 countries and the number of projects exposed to fire was above average in 20 1357 
countries (Figure 6; see Section 2.2.5 for methods). Across the assessed portfolio, 235 of 1358 
1,798 forestry projects in the voluntary carbon market were affected by fire during 2025, 1359 
equivalent to 13.1% of projects. In terms of BA, this amounted to 27,400 km2 inside project 1360 
boundaries, representing 3.7% of the total project area globally. Africa had the largest burned 1361 
project area of any continent, with fire affecting 78 of 157 projects and burning 22,400 km² 1362 
within project boundaries in 2025, equivalent to 15.9% of the assessed project area. Despite 1363 
this large absolute impact, BA was 21% below average and marked the lowest value in the 1364 
African record. South America had 61 of 324 projects exposed to fire and 4,000 km2 (1.2%) of 1365 
project area burned, but project area burned was 43% below average and the second-lowest 1366 
value in its continental record. Asia had 28 of 227 projects exposed to fire and 610 km2 (1.0%) 1367 
of project area burned, 21% below average. North America had 65 of 905 projects exposed, 1368 
but only 356 km2 (0.2%) of project area burned, which is 34% below average. Europe was the 1369 
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main relative exception: although only 3 out of 172 projects were exposed, the 5.57 km2 (0.9%) 1370 
of project area burned was 4.8 times the average, making 2025 the second-highest year in 1371 
the European record and sixth-highest in terms of the number of affected projects. Notably, 1372 
92% of the BA was concentrated in two projects: one in Portugal, where fire affected 79% of 1373 
the project area, and one in the UK, where it affected 51%.  1374 

At country scale over 2025, Zambia had the largest burned project area, with 8,800 km2 burned 1375 
across all 7 assessed projects, equivalent to 24.9% of project area, although this was the third 1376 
lowest year on record since 2002. Benin had 7,800 km2 burned in its single assessed project, 1377 
equivalent to 61.7% of project area, but this was the sixth lowest year on record. In Africa, 1378 
many forestry projects are located in seasonally dry woodlands, ecosystems that are naturally 1379 
adapted to fire. Brazil had 3,900 km2 burned across 29 of 111 projects, equivalent to 2.95% 1380 
of project area, the fifth lowest year on record. Cambodia had all 4 projects exposed and 520 1381 
km2 (7.7%) burned, although this ranked 17th for project area burned in its record. 1382 
Mozambique had all 3 projects exposed and 461 km2 (28.3%) burned, with the lowest burned 1383 
project area in its record. Of the countries with the largest BA, India was the only country with 1384 
above average project area burned (71 km2 or 1.7%), with 8 of 53 projects exposed, ranking 1385 
ninth for burned project area. Other large portfolios with over 100 forestry projects, such as 1386 
China, Colombia, Mexico and the United States had 5.8%, 13.2%, 9.7% and 2.3% of projects 1387 
exposed to fire, respectively. This resulted in the lowest and fourth lowest project areas burned 1388 
on record in Colombia and China, and about average project area burned in Mexico and the 1389 
United States, ranking 13th and 14th, respectively. 1390 

 1391 
  1392 
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1393 

 1394 
 1395 
Figure 4: (Top panel) Population (capita) and (bottom panel) physical asset exposure (USD ) 1396 
to fire during the 2025-26 fire season shown for the top-30 countries globally, restricted to 1397 
countries where these values are above-average values. Split scales are used, emphasising 1398 
that a small number of countries experienced considerably higher exposures than the 1399 
remaining top-30 countries. For methods, data sources, and derived data availability, see 1400 
Section 2.2. 1401 
 1402 
  1403 
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 1404 

 1405 
 1406 
Figure 5: Impacts of anomalous fire activity on the number of poor air quality days (days with 1407 
PM2.5 concentrations exceeding 15 μg/m3) during the 2025-2026 fire season, with additional 1408 
days expressed relative to the number of days occurring under climatological fire PM2.5 1409 
emissions. Data are shown for (top panel) the top-30 countries globally and (bottom panel) 1410 
level 1 administrative regions (e.g. states and provinces). The 15 μg/m3 threshold is the World 1411 
Health Organisation 24-hour daily exposure guideline for PM2.5. Values are expressed in 1412 
population-weighted terms, such that they represent the typical additional exposure for a 1413 
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person living within the region; high PM2.5 concentrations occurring in low-population areas 1414 
are down-weighted. For methods, data sources, and derived data availability, see Section 2.2. 1415 
 1416 
 1417 

1418 

 1419 
Figure 6: Ranked exposure of (top panel) protected areas (% of regional protected area 1420 
burned) and (bottom panel) forest carbon projects (% of regional project area burned) to fire 1421 
during the 2025-2026 fire season amongst all fire seasons since 2002, mapped by country. 1422 
Regions with no forest carbon projects in the reference dataset are mapped in dark grey. For 1423 
methods, data sources, and derived data availability, see Section 2.2. 1424 
 1425 
  1426 
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3.3. Continental Summaries: A Year in Review by Continent 1427 
 1428 
Each continental expert panel has presented its regional assessment of the 2025-26 fire 1429 
season as a standalone article (Dintwe et al., 2026; Kukavskaya et al., 2026; Fernandes et 1430 
al., 2026; Kolden et al., 2026; Reynolds et al., 2026; Anderson et al., 2026), rather than as an 1431 
appendix to the core State of Wildfires report (as in previous editions). Here, we summarise 1432 
the key events of the 2025-2026 fire season presented by each of the regional panels. 1433 
 1434 

3.3.1. Africa 1435 
 1436 
The 2025-26 fire season in Africa had the lowest BA and fire emissions in the 25-year satellite 1437 
record. The significantly above-average burning across the Sahel and semi-arid West Africa 1438 
contrasted with suppressed fire activity across much of Central, Eastern, and Southern Africa. 1439 
Continental BA was lower than in the 2023-2024 and 2024-2025 fire seasons, and all major 1440 
African biomes except the Mediterranean recorded negative BA anomalies, but this masked 1441 
exceptional regional activity in Sudan, Niger, Burkina Faso and the Western Cape of South 1442 
Africa. Fire carbon emissions anomalies were also pronounced in Sudan and Niger, while 1443 
most southern and central African countries recorded negative fire-related carbon emissions 1444 
anomalies. The key events of the 2025-2026 fire season are summarised by Dintwe et al. 1445 
(2026) and included: 1446 
 1447 

● Sudan recorded the largest absolute positive BA anomaly in Africa, at approximately 1448 
+23,000 km2, with the strongest subnational anomalies in North Darfur (+207%) and 1449 
North Kurdufan (+309%). 1450 

● Niger recorded the second-largest absolute BA anomaly on the continent, at 1451 
approximately +12,000 km2. Three of its principal fire-active departments recorded 1452 
their highest BAs since 2002: Tahoua (+694%), Zinder (+827%) and Tillabéry 1453 
(+109%). 1454 

● Burkina Faso experienced its fourth-highest BA season nationally since 2002, 1455 
dominated by record burning in the Sahel (+1073%) and Centre-Nord (+861%) 1456 
regions. 1457 

● Mali recorded a moderate positive national BA anomaly of approximately +6,700 km2, 1458 
concentrated in Gao (+666%) and Mopti (+62%). Mauritania also ranked among the 1459 
largest positive relative fire carbon emissions anomalies in Africa, at +106%. 1460 

● In contrast, much of southern and central Africa recorded below-average fire activity, 1461 
including Botswana (-56.9%), Cameroon (-40.1%) and Zimbabwe (-51.7%) for BA, and 1462 
Lesotho (-72.3%) and the Central African Republic (-57.9%) for fire-related carbon 1463 
emissions. 1464 

● The Congo Basin experienced a comparatively normal fire season, with BA only 1465 
slightly deviating from the long-term average across Congolian forests, Angolan 1466 
Miombo Woodlands and Central Zambezian Miombo Woodlands.  1467 

● The Western Cape of South Africa experienced its highest BA on record, with 1468 
approximately 4,700 km2 burned compared with a long-term average of 2,700 km2. 1469 
The season began unusually early, with 31 significant fires between September and 1470 
November 2025 compared with a 25-year average of nine. 1471 

● Major Western Cape fires in January 2026 included the Cederberg Complex and 1472 
Overstrand fires, which burned more than 340 km2 and 370 km2, respectively, and 1473 
contributed to a provincial disaster declaration. 1474 

● In Namibia, a September 2025 fire burned approximately 7,000-8,500 km2 in Etosha 1475 
National Park, representing about one-third of the park area. 1476 

● In Ghana, early-2026 fires affected agricultural communities in the Atebubu Amantin 1477 
Municipality of the Bono East Region, including around 60 acres of cocoa and cashew 1478 
plantations in Asueyi, with further fires affecting maize farms in February. 1479 

 1480 
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Beyond the insights captured by the regional panel report, we report on indicators of extreme 1481 
fire behaviour within Africa. Our analyses show that the broad continental suppression of BA 1482 
and fire carbon emissions was also reflected in subdued fire intensity across the major 1483 
savannah systems, while several Sahelian regions showed clear evidence of unusual fire 1484 
occurrence, size or growth: 1485 

● Peak fire radiative intensity in the African (sub)tropical grasslands, savannahs and 1486 
shrubland biomes was 11% below average and the lowest in the record. 1487 

● Sudan’s positive BA anomaly was linked mainly to widespread fire occurrence: the 1488 
number of mapped fires was 189% above average, but 95th percentile fire size and 1489 
peak intensity were below average. 1490 

● Niger recorded its highest 95th percentile rate of growth in the record, 64% above 1491 
average. 1492 

● Tahoua, Niger, had exceptionally large and fast-growing fires, with 95th percentile fire 1493 
size 332% above average and 95th percentile rate of growth 232% above average. 1494 

● Burkina Faso’s Sahel region recorded its highest 95th percentile fire size, 387% above 1495 
average. 1496 

● Centre-Nord, Burkina Faso, recorded its highest number of mapped fires, 1113% 1497 
above average, together with strongly elevated fire size and growth metrics. 1498 

● The Western Cape’s record BA season was supported by elevated peak fire radiative 1499 
intensity, 26% above average, though 95th percentile fire size and rate of growth were 1500 
less exceptional. These emissions are far lower than in the last drought where the 1501 
emissions were nearly double average for four years (2016-2019).  1502 

 1503 

3.3.2. Asia 1504 
 1505 
Based on the regional MODIS BA and GFED fire carbon emissions analyses, the 2025-2026 1506 
fire season in Asia had significant positive anomalies across South, Southeast and East Asia 1507 
despite below-average continental totals. The expert-panel report estimates 235,112 km2 1508 
burned across Asia in MODIS MCD64A1, 38% below the post-2002 average, with GFED fire 1509 
emissions 49% below average. Regional MODIS anomalies show record or near-record BA 1510 
in Myanmar, India, Pakistan, Bangladesh and South Korea. The key events of the 2025-2026 1511 
fire season are summarised by Kukavskaya et al. (2026) and included: 1512 

● Myanmar recorded Asia’s highest absolute BA anomaly in the regional MODIS 1513 
analysis, at approximately +11,000 km2, concentrated in Chin State (+265%; highest 1514 
since 2002). 1515 

● India recorded its third-highest BA season since 2002 in the regional MODIS analysis, 1516 
at approximately +9,300 km2 above average, with record burning in Mizoram (+1015%) 1517 
and the fourth-highest season in Madhya Pradesh. 1518 

● Pakistan and Bangladesh recorded their highest national BA seasons since 2002 in 1519 
the regional MODIS analysis: Pakistan was approximately +2,500 km2 above average 1520 
(+120%), while Bangladesh was approximately +2,000 km2 above average (+412%). 1521 

● South Korea recorded its highest BA season since 2002 in the regional MODIS 1522 
analysis, at approximately +880 km2 above average (+896%), the largest relative BA 1523 
anomaly globally. GFED ranked South Korea second globally for relative fire carbon 1524 
emissions anomaly (+329%). 1525 

● The South Korean spring 2025 fires were the deadliest in the national record, with 32 1526 
fatalities, 54 injuries, approximately 37,000 residents evacuated and nearly 5,000 1527 
structures destroyed. During 21-30 March, 79 wildfires burned under temperatures 1528 
more than 10°C above average, relative humidity below 20%, and winds exceeding 15 1529 
m s-1. 1530 

● In Pakistan, catastrophic fires in Balochistan caused at least 35 fatalities, burned 1531 
thousands of hectares of forest and displaced more than 3,000 families. 1532 

● Myanmar’s 2025-26 BA was 33% above the 2002-2024 average in MODIS MCD64A1 1533 
according to the expert-panel report, with agricultural and forest fires, especially in 1534 
Shan State, contributing to transboundary haze affecting Thailand and Laos. 1535 
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Myanmar’s 2025 mean PM2.5 concentration reached 23.5 µg m-3, more than five times 1536 
the WHO annual guideline. 1537 

● Russia recorded below-average fire activity nationally, but Zabaikalsky Krai, Buryatia 1538 
and Amur Oblast accounted for 61% of Russia’s total BA and 90% of forested BA in 1539 
the expert-panel report. Zabaikalsky Krai alone accounted for 40% of Russia’s total 1540 
BA, was under a federal fire emergency from 14 April to 10 July 2025, and recorded 1541 
three firefighter fatalities. 1542 

● China’s national BA reached 126,000 km2 in the expert-panel report, with Heilongjiang 1543 
and Jilin contributing 26,000 km2 and 17,000 km2, respectively, or 35% of the national 1544 
total. Spring precipitation in Northeast China was more than 40% below the 1545 
climatological mean. 1546 

 1547 
Beyond the insights captured by the regional panel report, we report on indicators of extreme 1548 
fire behaviour within Asia. Our analyses show that the continental-scale low BA and fire carbon 1549 
emissions were accompanied by generally subdued fire occurrence and intensity, but with 1550 
important exceptions in South and East Asia: 1551 

● Across Asia, mapped fire count was 49% below average and peak fire radiative 1552 
intensity was 9% below average. 1553 

● Myanmar recorded Asia’s largest positive BA anomaly, but fire count, 95th percentile 1554 
fire size, rate of growth and peak intensity were all below average. In Chin State, record 1555 
BA was not matched by positive fire size, growth or intensity anomalies in the Global 1556 
Fire Atlas diagnostics. 1557 

● India’s BA anomaly was supported by larger and faster-growing fires: 95th percentile 1558 
fire size was 36% above average and rate of growth was 31% above average. 1559 

● Madhya Pradesh was the clearest Indian fire behaviour anomaly, with 95th percentile 1560 
fire size 60% above average and 95th percentile rate of growth 64% above average. 1561 

● Pakistan recorded its highest number of mapped fires, 150% above average, 1562 
alongside elevated 95th percentile fire size. 1563 

● South Korea had the strongest fire-intensity anomaly in Asia, with peak fire radiative 1564 
intensity 450% above average and the highest in the record. 1565 

 1566 

3.3.3. Europe 1567 

Based on the regional MODIS BA and GFED fire carbon emissions analyses, Europe 1568 
experienced its most extreme wildfire season in the observational record during 2025-2026 1569 
according to regional fire monitoring products, with record BA and fire carbon emissions 1570 
concentrated in the Iberian Peninsula. The European Forest Fire Information System (EFFIS) 1571 
estimated 19,629 km2 burned across Europe in 2025-26, the largest total since its records 1572 
began in 2006 and 301% above the 2006-2024 average. EFFIS also estimated 58.35 Mt CO2 1573 
emissions, 165% above its reference-period mean (European Forest Fire Information System, 1574 
2026), while the regional GFED analysis indicated record fire carbon emissions for Europe. 1575 
As noted in Section 3.1, there is some misalignment between the EFFIS data presented here 1576 
and our analysis of the global MODIS BA product, which conversely showed below-average 1577 
BA on the European continent. This is explained by differences in the temporal and spatial 1578 
coverage of the EFFIS system versus our definition of the European continent used here 1579 
(ArcGIS Hub, 2024; see Section 3.1 for details). 1580 

The key events of the 2025-26 fire season are summarised by Fernandes et al. (2026) and 1581 
included: 1582 

● EFFIS recorded 7,205 km2 burned across Europe during two exceptional August 1583 
weeks. During 8-26 August 2025, approximately 5,247 km2 burned in the Iberian 1584 
Peninsula across 66 large fires exceeding 5 km2. The event coincided with Spain’s 1585 
warmest summer since 1961 and driest in the region most affected, Portugal’s warmest 1586 
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and driest June-August period since 1931, and first-ranked August FWI values across 1587 
much of the Northwest Iberian Peninsula since 1985. 1588 

● Spain was the dominant contributor to the continent’s positive fire anomaly seen in our 1589 
MODIS BA analysis (Section 2.1.2), recording its highest national BA since 2002, with 1590 
approximately 3,600 km2 burned and a +266% anomaly. EFFIS BA totals for Spain 1591 
were comparable, at 3,931 km2. Nine Spanish fires exceeded 100 km2 and burned in 1592 
just 15 days over 13-28th August, including the Molezuelas de la Carballeda fire in 1593 
Zamora, which burned 400 km2 and became the largest wildfire recorded in Spain. 1594 

● Portugal recorded a +120% BA anomaly in the regional MODIS analysis, while EFFIS 1595 
reported around 2,789 km2 burned, equivalent to 3.0% of national land area. Six 1596 
Portuguese fires exceeded 100 km2 (the 10,000 ha threshold commonly used to define 1597 
a “megafire”), including the Arganil fire, which burned 654.17 km2 and became the 1598 
largest wildfire recorded in Portugal. 1599 

● Spain reported eight fatalities, 86 injuries, 42,913 evacuations and 108,202 people 1600 
confined. Portugal reported six fatalities, at least 246 hospitalisations, 308 people 1601 
assisted on site, and 16 activations of the community-based wildfire evacuation and 1602 
preparedness program “Safe Villages, Safe People”. 1603 

● The United Kingdom recorded its highest national BA season since 2002 in the 1604 
regional MODIS analysis, with a +288% anomaly, and ranked among the largest 1605 
positive relative fire carbon emissions anomalies globally in the regional emissions 1606 
analyses (+121-169%). The Dava-Carrbridge fire complex in the Scottish Highlands 1607 
burned approximately 100 km2, making it the UK’s first recorded “megafire” according 1608 
to a 100 km2 (10,000 ha) definition. High-severity burning affected more than 80% of 1609 
the Dava-Carrbridge fire complex, with peat combustion estimated to contribute 85% 1610 
of the fire’s total carbon emissions. Meanwhile, the Abergwesyn fire in Wales burned 1611 
more than 50 km2.  1612 

● Albania recorded its second-highest BA season in the regional MODIS analysis 1613 
(+202%). EFFIS identified the Western Balkans as the second major European 1614 
hotspot, with 2,250 km2 burned, including Albania’s Dhivër fire, which burned 105.65 1615 
km2 and was the largest recorded in the country. 1616 

● Cyprus recorded a national record BA season in EFFIS, including the Limassol fire, 1617 
which burned 101 km2, killed two people and damaged 532 houses, 113 warehouses, 1618 
29 businesses and 300 vehicles. 1619 

● France’s Ribaute fire burned 113.91 km2 in less than eight hours, leading to 1 fatality 1620 
and 13 injuries. Türkiye recorded more than 55,000 evacuations and 17 deaths during 1621 
multiple western and northwestern fires, while Greece reported evacuations from at 1622 
least 29 communities, 15,000 people evacuated, 17 firefighter injuries and one fatality. 1623 

● EFFIS reported that 39.3% of EU27 BA occurred within protected sites, the highest 1624 
share on record, including 1,717 km2 in Spain, 935 km2 in Romania and 513 km2 in 1625 
Portugal.  1626 

Beyond the insights captured by the regional panel report, we report on indicators of extreme 1627 
fire behaviour within Europe. Our analyses show that although continental BA was below 1628 
average, the Mediterranean fire season was exceptional in the individual-fire diagnostics, 1629 
especially in Iberia: 1630 

● Peak fire radiative intensity across Europe was 57% above average and the highest in 1631 
the record. 1632 

● The European Mediterranean forests, woodlands and scrub biome recorded its highest 1633 
95th percentile fire size, highest 95th percentile rate of growth and highest peak fire 1634 
radiative intensity. 1635 

● Spain showed the strongest national fire behaviour anomaly in Europe: 95th percentile 1636 
fire size was 790% above average, rate of growth 504% above average and peak 1637 
intensity 121% above average. 1638 
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● Portugal also had exceptional fire behaviour anomalies, with 95th percentile fire size 1639 
266% above average, rate of growth 268% above average and peak intensity 165% 1640 
above average. 1641 

● Albania recorded its highest 95th percentile fire size and rate of growth, at 349% and 1642 
225% above average, respectively. 1643 

● The United Kingdom recorded its highest number of mapped fires, 234% above 1644 
average, and its second-highest 95th percentile fire size, 146% above average. 1645 

● Within Spain, Galicia and Castilla y León had especially extreme individual-fire metrics, 1646 
with 95th percentile fire size more than 10 times the average in both regions. 1647 

 1648 

3.3.4. North America 1649 

The 2025-2026 fire season in North America marked a third consecutive year of extreme 1650 
wildfire activity, characteriseddriven primarily by extensive BA and emissions in Canada. 1651 
Based on the MODIS BA and GFED fire carbon emissions analyses (Section 2.1.2), 1652 
approximately 90,725 km2 burned across the continent between March 2025 and February 1653 
2026, ranking 8th in the 24-year BA record, while fire carbon emissions reached 417.4 TgC, 1654 
184% of the 20-year average and the third highest total since 2003. Canada experienced its 1655 
third most severe fire season on record for BA, with more than 73,000 km2 burned according 1656 
to national fire agency reporting, and its second-highest fire carbon emissions on record 1657 
after 2023-2024 in the fire carbon emissions record. Fire activity was especially anomalous 1658 
in central Canada: Manitoba, Saskatchewan, the Northwest Territories and Ontario all 1659 
ranked among their top five fire seasons, with absolute BA anomalies exceeding +8,000 km2 1660 
in both Manitoba and Saskatchewan. At the national scale, Mexico and Cuba were also 1661 
among the largest positive relative anomalies for fire carbon emissions in North America. 1662 
The key events of the 2025-2026 fire season are summarised by Kolden et al. (2026) and 1663 
included: 1664 

● Anomalous BA and fire carbon emissions were concentrated in central boreal Canada, 1665 
especially Manitoba and Saskatchewan, rather than in the western and eastern 1666 
Canadian regions associated with recent record fire seasons. 1667 

● Manitoba recorded its highest BA on record following an early heatwave, including 1668 
37°C in Winnipeg on 13 May, while Saskatchewan also experienced extensive boreal 1669 
burning. 1670 

● Canadian fire carbon emissions were dominated by central provinces in the GFED 1671 
record: Manitoba emitted 79.9 TgC, 11.7 times its 2003-2026 average, while 1672 
Saskatchewan emitted 116.9 TgC, 477% of normal. 1673 

● Ontario and New Brunswick also recorded their highest fire carbon emissions in the 1674 
2003-2026 GFED record, while New Brunswick and Nova Scotia had above-average 1675 
BA, including unusually late season fire activity. 1676 

● Major societal impacts occurred in central Canada, with statistics from agency and 1677 
media reporting including two civilian deaths, more than 31,000 evacuations in 1678 
Manitoba, more than 26,000 in Saskatchewan, and hundreds of homes destroyed. 1679 
Many of the evacuated communities were remote Indigenous First Nations 1680 
communities, and fire response was challenged by limited suppression capacity in 1681 
provinces that historically experience fewer large fires than western Canada. 1682 

● Mexico recorded over 12,300 km2 burned according to the Comisión Nacional Forestal 1683 
(CONAFOR) database, its second-highest total since records began in 1970; this was 1684 
385% of the 1970-2024 long term average and 249% of the 2005-2024 average. 1685 

● The United States recorded near average BA according to U.S National Interagency 1686 
Fire Center (NIFC) reporting, with more than 21,500 km2 burned, but 77,850 fires were 1687 
detected, the highest number since 2011 and 25% above the previous decade’s 1688 
average. 1689 
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● In March 2025, NIFC reported that grassland fires in Oklahoma and the Texas 1690 
Panhandle burned more than 688 km2, destroyed over 500 structures, injured more 1691 
than 200 people, and killed four people. 1692 

● Several US fires were notable for unusual timing or conditions, including North and 1693 
South Carolina fires partly fuelled by Hurricane Helene debris, the Minnesota Camp 1694 
House Fire that destroyed 187 structures, and mid winter fires in Colorado and the 1695 
Great Plains. 1696 

● The Dragon Bravo Fire in Arizona burned 588 km2 in and around Grand Canyon 1697 
National Park and destroyed 113 structures, including the historic Grand Canyon 1698 
Lodge. 1699 

Beyond the insights captured by the regional panel report, we report on indicators of extreme 1700 
fire behaviour within North America. Our analyses show that the strong fire carbon emissions 1701 
anomaly was accompanied by record continental fire intensity and widespread fire 1702 
occurrence, especially across central Canada: 1703 

● North America recorded its highest peak fire radiative intensity in the record, 61% 1704 
above average. 1705 

● Continental 95th percentile fire size and 95th percentile rate of growth were also 1706 
elevated, at 77% and 31% above average. 1707 

● The North American boreal forest had a record number of mapped fires, 370% above 1708 
average, but 95th percentile fire size and rate of growth were below average. 1709 

● Canada recorded its highest number of mapped fires, 339% above average, and its 1710 
second-highest peak fire radiative intensity, 31% above average. 1711 

● Manitoba recorded its highest number of mapped fires, 541% above average, 1712 
alongside elevated fire size and peak intensity. 1713 

● Saskatchewan also recorded its highest number of mapped fires, 624% above 1714 
average, and high peak intensity, but 95th percentile fire size and rate of growth were 1715 
below average. 1716 

● Ontario showed positive anomalies across fire count, 95th percentile fire size, rate of 1717 
growth and peak intensity, reinforcing its high-ranking BA and emissions season. 1718 
 1719 

3.3.5. Oceania 1720 
 1721 
The 2025-26 fire season in Australia was notable for the high number of fires rather than 1722 
exceptional total BA. Approximately 477,000 km2 burned between March 2025 and February 1723 
2026, ranking 10th in the 24-year record, while the number of detected fires was the highest 1724 
in the period of record. The key events of the 2025-2026 fire season were summarised by 1725 
Reynolds et al. (2026) and included: 1726 
 1727 

● Anomalous high BA extent was concentrated in northern savanna and arid-zone 1728 
systems of Australia, where fuel availability was above usual due to antecedent rainfall 1729 
in early 2025. In the calendar year 2025, 455,000 km2 burned in Australia’s tropical 1730 
savannas, the largest extent since 2012, including almost 300,000 km2 in the Northern 1731 
Territory (North Australia and Rangelands Fire Information, 2026). Some desert 1732 
regions in Western Australia and the Northern Territory experienced more than twice 1733 
the median annual burned extent of the previous 25 years. 1734 

● Several large fires occurred in sparsely populated savanna, rangeland and desert 1735 
landscapes of Australia under continuous-fuel conditions. Notable examples included: 1736 
the Tanami Desert fire complex (Northern Territory) alone burning >35,000 km2 1737 
following dry lightning ignitions in fuels accumulated after successive wet years; a fire 1738 
south of Broome (Western Australia) that burned >12,000 km2 over 28 days; a 1739 
Northern Territory fire that burned >7,000 km2 over 62 days, and multiple Kimberley 1740 
(Western Australia) and Queensland fires each exceeding 4,000 km2.  1741 
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● The most severe societal impacts occurred in southern and eastern Australia, 1742 
particularly Victoria and New South Wales. In Victoria, an early-January catastrophic 1743 
fire-weather episode produced 25 major fires, approximately 4,000 km2 burned, one 1744 
fatality, over 450 homes destroyed, and the loss of around 45,000 livestock, following 1745 
24 months of persistent dryness. New South Wales experienced a prolonged season 1746 
with >11,000 bush and grass fires, >2,000 km2 burned, 26 homes destroyed, and one 1747 
agency firefighter fatality. 1748 

● The season affected multiple landscapes of high ecological, cultural or international 1749 
conservation significance. Fire burned 62% of Judburra/Gregory National Park in the 1750 
Northern Territory; approximately 1,710 km2 in and adjacent to Fitzgerald River 1751 
National Park (Western Australia), the core of a UNESCO Biosphere Reserve; 40% of 1752 
Deep Creek National Park (South Australia); and two areas of Tongariro National Park 1753 
(New Zealand), a dual World Heritage site. 1754 

● Several fires led to significant societal impacts despite their not growing to be large. In 1755 
Tasmania, the Dolphin Sands fire burned only approximately 7 km2 but destroyed 19 1756 
homes. In New Zealand, a fire near Kaikōura destroyed 14 buildings having spread 1757 
under downslope winds reaching 200 km h-1. 1758 

 1759 
Beyond the insights captured by the regional panel report, we report on indicators of extreme 1760 
fire behaviour within Oceania. Our analyses show that Australia’s 2025-2026 season was most 1761 
clearly expressed through widespread fire occurrence, particularly in savanna and arid-zone 1762 
systems, rather than through exceptional national fire intensity: 1763 
 1764 

● Australia recorded its highest number of mapped fires in the record, 88% above 1765 
average. 1766 

● National 95th percentile fire size and rate of growth were moderately elevated, at 21% 1767 
and 22% above average. 1768 

● Peak fire radiative intensity in Australia was 8% below average, consistent with near-1769 
average or below-average national fire carbon emissions. 1770 

● The Australian (sub)tropical grassland, savannah and shrubland biome recorded its 1771 
highest number of mapped fires, 105% above average. 1772 

● Australian deserts and xeric shrublands showed the clearest individual-fire anomaly, 1773 
with fire count 124% above average, 95th percentile fire size 91% above average and 1774 
rate of growth 59% above average. 1775 

● Victoria’s societal impacts were not matched by extreme state-wide fire size or growth 1776 
diagnostics; peak intensity was close to average. 1777 

 1778 

3.3.6. South America 1779 

The 2025-2026 fire season in South America was notable for damaging localised fires in Chile 1780 
and Argentina, major protected-area burning in Brazil, and increased fire activity in parts of 1781 
the Caatinga, Pampa and Ceará, rather than exceptional continental BA. Based on the 1782 
regional MODIS BA and GFED fire carbon emissions analyses, continental BA was the lowest 1783 
since 2002, at 185,075 km2, and fire carbon emissions were below their post-2003 average. 1784 
This low continental total occurred despite up to 30 additional extreme fire-weather days, 1785 
relative to 2002-2025 conditions, across parts of the central continent, eastern coast and 1786 
Chilean Pacific coast. The key events of the 2025-2026 fire season are summarised by 1787 
Anderson et al. (2026) and included: 1788 

● In Chile, the January 2026 Penco-Lirquén fire in Biobío burned approximately 200 1789 
km2, caused 23 fatalities, destroyed thousands of houses and displaced 52,000 1790 
evacuees to 11 shelters; the wider Chile-Argentina event is treated in detail in 1791 
Section 6.1. 1792 
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● In northwest Argentina, January 2026 fires affected the Andean forest belt and areas 1793 
around Los Alerces National Park, a UNESCO World Heritage site, with reported 1794 
damage exceeding approximately 445.5 km2 by late January 2026 (see Section 6.1). 1795 

● The Brazilian National Institute for Space Research (INPE) recorded 3,224 active fire 1796 
detections across Argentina’s northern provinces and Paraná basin floodplain from 1797 
23-29 August 2025, including 1,074 hotspots on 29 August; Chubut recorded 529 1798 
AQUA/MODIS active fires across 21 days in January 2026, 390% more than in the 1799 
previous year. 1800 

● Brazil recorded 136,393 active fires in INPE monitoring, 51% fewer than in 2024, the 1801 
seventh-lowest annual total since INPE monitoring began in 1998 and 37.1% below 1802 
the 1998-2024 average. 1803 

● Within Brazil, INPE active-fire counts were approximately 96% below the 1998-2024 1804 
average in the Pantanal and 78% below average in the Amazon, but 26% above 1805 
average in the Caatinga and 72% above average in the Pampa. 1806 

● MapBiomas reported that the Cerrado and Caatinga accounted for 71% of Brazil’s 1807 
total BA in 2025, despite Brazil’s low national active-fire total in the INPE record. 1808 

● The Chapada dos Veadeiros National Park fire in central Goiás burned for more than 1809 
21 days and affected at least 1,110 km2, equivalent to 46% of the park, and also 1810 
reached the Avá-Canoeiro Indigenous Territory and the Kalunga Quilombola 1811 
Territory. 1812 

● Ceará was a localised Brazilian exception in the regional analysis, with fire numbers 1813 
334% above the long-term average and BA 35% above average, the highest fire-1814 
count anomaly and only positive BA anomaly among Brazilian states. 1815 

● Bolivia recorded a much lower fire season than in 2024, with INPE reporting 18,608 1816 
active fire detections between February 2025 and March 2026 and national 1817 
monitoring reporting 7,410 km2 burned in 2025, 79% lower than the 124,000 km2 1818 
burned in 2024. 1819 

Beyond the insights captured by the regional panel report, we report on indicators of extreme 1820 
fire behaviour within South America. Our analyses show that the continent’s low BA and fire 1821 
carbon emissions totals masked some localised fire behaviour anomalies, but the strongest 1822 
spreadsheet evidence remains concentrated in BA and emissions rather than consistently in 1823 
the individual-fire diagnostics: 1824 

● South America had low BA and fire carbon emissions overall, yet 95th percentile fire 1825 
size and rate of growth were above average, at 27% and 31%, respectively. Peak fire 1826 
radiative intensity across South America was slightly below average, at -7%. 1827 

● The South American temperate broadleaf and mixed forest biome had elevated peak 1828 
fire radiative intensity, 62% above average, supporting the localised southern 1829 
temperate forest anomaly. 1830 

● Chubut’s strong BA and fire carbon emissions anomalies were not matched by an 1831 
equally clear peak-intensity anomaly in the fire behaviour diagnostics. 1832 

● Brazil was below average nationally for BA and fire carbon emissions, but fires that did 1833 
occur were relatively large and fast-growing, with 95th percentile fire size 71% above 1834 
average and rate of growth 62% above average. 1835 

● Piauí was a localised Brazilian exception, with fire count 135% above average, 95th 1836 
percentile fire size 68% above average and rate of growth 42% above average. 1837 

 1838 

3.3.7. Focal Regions 1839 
 1840 
For this report, we select three focal regions that experienced significant impacts and 1841 
anomalously high BA and emissions (see Section 2.3). In each case we analyse the nature 1842 
and impact of the event, the contributing hydroclimatic drivers, and attribution to climate 1843 
change today and in future projections. Our focal regions and event periods are: Midwestern 1844 
Canadian Shield Forests (July-August 2025); the Northwest Iberian Peninsula (which we refer 1845 
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to as Northwest Iberia) (August 2025); the Chilean Temperate Forests and Matorral (January-1846 
February 2026).  1847 
 1848 
 1849 
 1850 
 1851 
 1852 

4. Focal Region 1: Midwestern Canadian Shield Forests 1853 

 1854 

4.1. Nature and Impact of the Event 1855 

Midwestern Canadian Shield Forests were selected as a focal region because the 2025 fires 1856 
formed the central Canadian core of a third consecutive extreme wildfire season in Canada 1857 
(Chen et al., 2026; Tymstra and Flannigan, 2025; Jones et al., 2026a), with exceptional BA 1858 
and fire carbon emissions concentrated across the boreal forest regions of Saskatchewan, 1859 
Manitoba, and Ontario (Figure 7). The fires developed from mid-May and continued through 1860 
summer. By the end of 2025, Saskatchewan had burned almost 23,000 km2, Manitoba over 1861 
19,000 km2, and Ontario almost 5,000 km2, together accounting for more than half of Canada’s 1862 
BA in 2025 (Canadian Interagency Forest Fire Centre, 2025; wildfire activity, driven primarily 1863 
by extensive BA and emissions in Canada Skakun et al., 2024; Section 3.3.4). While many of 1864 
these fires were large in size, consistent with boreal forest fires in Canada, they were also 1865 
unusually long duration fires, with many igniting or flaring up in mid-May and burning well into 1866 
September and October, for a much longer than normal fire season.  1867 

Consistent with large wildfire years in the boreal forests of Canada, the focal region 1868 
experienced a prolonged heat wave in early May 2025 withthat produced substantial drying 1869 
across the central portion of the Canadian shield. This built on a relatively dry winter and 1870 
facilitated high ignition rates both from new lightning strikes across the region and an unusually 1871 
high number of overwintering fires that had smoldered in the duff since the 2024 fire season 1872 
(Saskatchewan Public Safety Agency, 2025), a phenomenon that has been increasing in 1873 
frequency across Canada and boreal forests globally (Scholten et al. 2021). While provincial 1874 
wildfire services in Canada generally have limited ability to suppress wildfires in remote areas 1875 
and instead focus on protection of critical resources and communities, the 2025 fire season 1876 
impacted so many remote communities (particularly First Nations Indigenous communities) in 1877 
Saskatchewan, Manitoba, and northern Ontario that it strained provincial emergency response 1878 
capability substantially. The Canadian Armed Forces supported evacuations and logistics in 1879 
Manitoba and Ontario, while firefighters were deployed to Canada from the United States, 1880 
Australia, New Zealand, Costa Rica and Mexico including about 700 firefighters from the 1881 
United States Forest Service in August 2025.  1882 

By May 29, Saskatchewan had already declared a provincial emergency (Saskatchewan 1883 
Public Safety Agency, 2025), while the Canadian Interagency Forest Fire Centre had already 1884 
raised the Preparedness Level to 5 (the maximum), signalling that all provincial and territorial 1885 
firefighting resources were in use and that additional resources were also needed. Further, 1886 
these fires exhibited extreme behavior that produced tragic consequences when two civilians 1887 
were killed in Manitoba on May 13 near Lac du Bonnet, northeast of Winnipeg. By early June, 1888 
over 25,000 people had already been forced to evacuate, and a second wave of fires in July 1889 
produced additional evacuations across the region. Public Safety Canada reported that over 1890 
70,000 people were evacuated from 116 communities in 2025 across the country, with 64% 1891 
of evacuees coming from 72 First Nations communities (Public Safety Canada, 2025). These 1892 
evacuations were prolonged for many communities (weeks-to-months), and as most were in 1893 
the Midwestern Canada boreal forest fires, the limited availability of housing and hotel rooms 1894 
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available for evacuees forced many to neighboring provinces hundred of kilometers away 1895 
(Province of Manitoba, 2026). 1896 

The regional event had substantial economic, infrastructure and smoke-related impacts. 1897 
Insured wildfire losses in Manitoba and Saskatchewan approached CAD 300 million 1898 
(approximately USD 215 million), including CAD 249 million (approximately USD 180 million) 1899 
around Flin Flon, Manitoba (The Insurer, 2025). A media analysis estimated more than CAD 1900 
500 million (approximately USD 360 million) in direct expenses, including insured damages, 1901 
evacuations, emergency costs and health-related costs (The Narwhal, 2025). Among the most 1902 
culturally significant buildings destroyed was the Robertson Trading Post near La Ronge, 1903 
which had held hundreds of Indigenous artefacts (CTV News, 2025). The fires also damaged 1904 
or destroyed significant utility infrastructure across the Prairie Provinces (Province of 1905 
Manitoba, 2025). 1906 

While less area burned in British Columbia in 2025, compared with 2023 and 2024, British 1907 
Columbia still experienced an impactful fire season. Intensifying drought in the first half of 1908 
August led to major fire events on Vancouver island with evacuations in both Nanaimo and 1909 
Port Alberni. Nova Scotia and Newfoundland and Labrador also experienced above average 1910 
fire seasons because of extreme drought and fire weather conditions in August. Notably, the 1911 
Kingston fire in Newfoundland and Labrador led to the evacuation of 3,000 people and the 1912 
loss of almost 200 homes resulting in over CAD 70 million in insured losses (Insurance Bureau 1913 
of Canada, 2025). 1914 

Smoke from the fires produced repeated and widespread air quality impacts across central 1915 
Canada, the United States and beyond (Copernicus, 2025; NASA Earth Observatory, 2025). 1916 
Environment and Climate Change Canada began issuing air quality warnings for 1917 
Saskatchewan and Manitoba in mid-May and as fires expanded in early June, smoke caused 1918 
severe air quality conditions in northwest Ontario. Smoke subsequently drifted east and 1919 
prompted air quality warnings across eastern Canada. Toronto and Montreal were at times 1920 
ranked among the most polluted major cities globally and poor air quality was also reported 1921 
across parts of the US Upper Midwest. A second major smoke episode occurred in July as 1922 
fires intensified again, with much of central Canada and the US Upper Midwest region 1923 
experiencing unhealthy smoke levels and Toronto again ranking among the most polluted 1924 
major cities globally. In August, renewed air quality warnings or alerts were issued across 1925 
Canada and to around 81 million people across 14 US states.  1926 

The event also brought substantial long-term ecological and carbon-cycle effects. The focal 1927 
region lies within carbon-rich boreal forest ecosystems where large, high-intensity fires are a 1928 
natural disturbance process, but where repeated extreme fire years can increase the 1929 
proportion of landscape in recently burned or degraded states and weaken post-fire vegetation 1930 
and carbon recovery (Jones et al., 2026a; Baltzer et al., 2021). Around 70% of Canada’s 1931 
exceptional boreal forest fire emissions in 2025 came from the Midwestern Shield and Mid-1932 
Continental forests of Saskatchewan, Manitoba and Ontario, where emissions were around 1933 
seven times the average (Jones et al., 2026a; Section 3.1).  1934 

The wildfire smoke emissions generated substantial aerosol optical depth (AOD) increases 1935 
over central Canada, with smoke transported across eastern Canada, eastern US and the 1936 
North Atlantic. This led to a pronounced reduction in net downward radiative flux, increased 1937 
cloud cover and decreased precipitation over large areas downwind of the source region 1938 
(Roşu et al., 2026). Weather was altered regionally by the smoke, with strong surface cooling 1939 
across eastern Canada and eastern US: modelling work by Roşu et al. (2026) indicates 1940 
average temperature anomalies of -0.7°C and local anomalies as great as -1.7 °C. 1941 

 1942 



 

48 

 1943 

Figure 7: Spatial distribution of BA in Midwestern Canadian Shield forests during the fire 1944 
season (March 2025–February 2026). For display purposes, MODIS BA is first pre-1945 
aggregated from the 500 m native resolution to a 5 km grid, then neighbouring 5 km cells that 1946 
burned during the period are grouped into contiguous clusters. The figure provides an 1947 
overview of the spatial extent and organisation of the season's BA, rather than the precise 1948 
location or perimeter of individual fires. Most of the BA occurred during July and August 2025. 1949 

 1950 
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4.2. Hydroclimatic Drivers  1951 
 1952 

 1953 
 1954 

Figure 8: Hydroclimatic evolution and causal analysis of the focal Canada fire event. (a) 1955 
Standardised hydroclimatic anomalies (z-scores) from 120 days before to 30 days after the 1956 
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onset of the main fire event, showing the temporal evolution of key atmospheric and fuel-1957 
related drivers relative to the 2003–2024 climatology. The main focal event is highlighted and 1958 
represents the period over which the drivers are attributed in panel (b). (c) Grouped attribution 1959 
analysis of BA anomalies for all fire seasons from 2003 to the present, showing the relative 1960 
contribution of fuel-related (Fuel, orange), weather-related (Weather, green), and 1961 
ignition/suppression-related (Ign-Supp, pink) drivers to interannual fire variability. Years are 1962 
ranked according to the observed BA over the reporting year, defined from March to February. 1963 
Note that this panel (c) compares fire activity over the full reporting year, while panel (b) 1964 
focuses on the main active period to provide a more event-specific attribution. 1965 

According to our analysis, the extreme fire activity during the 2025 fire season in Canada was 1966 
driven by the combined effects of prolonged precipitation deficits, severe soil moisture 1967 
depletion, and widespread fuel desiccation that progressively developed over several months 1968 
before the onset of the most intense burning.  1969 

The large Midwest Canadian Shield Forest experienced sustained below-average 1970 
precipitation during the months preceding the peak fire activity, with precipitation anomalies 1971 
remaining consistently negative up to 4 months before the start of the main event (Figure 8a). 1972 
This prolonged lack of rainfall progressively depleted both surface and subsurface moisture 1973 
reservoirs, producing severe groundwater depletion and critically low deep-soil moisture 1974 
conditions. The persistence of these deficits meant that vegetation entered the fire season 1975 
under long-term hydrological stress rather than only transient meteorological drought. As a 1976 
consequence, both live and dead fuels became exceptionally dry and highly combustible over 1977 
extensive areas, with fuel moisture conditions reaching among the driest portions of the 1978 
historical record (z-score>2.5 corresponding to 99th of the record) and indicating an extreme 1979 
level of landscape-scale flammability. 1980 

During the peak burning periods, repeated episodes of anomalously warm and dry 1981 
atmospheric conditions further intensified fire danger by accelerating evapotranspiration and 1982 
fuel curing. Temperature anomalies frequently exceeded typical conditions   (z-score 0.25 to 1983 
0.8) during the most intense fire episodes, while relative humidity remained persistently below 1984 
normal, indicating strong evaporative demand. These episodes substantially accelerated the 1985 
desiccation of already stressed fuels and favoured rapid fire growth. Strong wind anomalies 1986 
also contributed to fire spread and extreme fire behaviour, with several episodes associated 1987 
with wind conditions stronger than usual enhancing oxygen supply and promoting long-range 1988 
spotting processes. In Canada, wind acted as an amplifying factor superimposed on an 1989 
already dry landscape. 1990 

Our formal causality analysis further confirms the dominant role of hydroclimatic and fuel 1991 
drivers during the 2025 event relative to previous fire seasons (Figure 8b,c). In particular, 1992 
anomalies in temperature and humidity represented the single largest positive contribution to 1993 
the BA anomaly, accounting for approximately 37% of the anomalous prediction signal in 1994 
2025, substantially exceeding most previous years in the record. Fuel moisture variables also 1995 
showed exceptionally strong positive contributions, with live fuel moisture and dead fuel 1996 
moisture contributing around 22% and 14%, respectively, highlighting the importance of 1997 
prolonged vegetation desiccation and critically dry fuel conditions. In contrast, variables 1998 
associated with ignition processes and static landscape characteristics contributed relatively 1999 
little to the overall anomaly when aggregated over the full period. Human presence and road 2000 
network nonetheless contributed positively (around  7% and 2%, respectively), indicating that 2001 
background exposure and ecosystem characteristics modulated the final extent of the event. 2002 

Compared with the historical attribution patterns observed between 2003 and 2024, the 2025 2003 
season stands out for the simultaneous amplification of both atmospheric fire-weather controls 2004 
and vegetation dryness (Figure 8d). While previous extreme years were often dominated 2005 
either by temperature and humidity anomalies or by fuel-load-related contributions, the 2025 2006 
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event exhibited strong concurrent contributions from atmospheric dryness, live fuel stress, and 2007 
dead fuel desiccation. This compound signal suggests that persistent precipitation deficits and 2008 
soil moisture depletion progressively weakened ecosystem moisture resilience prior to the 2009 
event, while extreme atmospheric dryness and episodic wind conditions ultimately controlled 2010 
the timing, spread, and severity of the fires. 2011 

 2012 

4.3. Influence of Climate Change 2013 
 2014 
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4.3.1. Changes in Fire Weather  2015 

2016 

 2017 



 

53 

Figure 9: FWI95 Probability Ratio (PR) for present day and future GWLs. Summary of attribution results 2018 
for FWI95 (95th percentile of the FWI over the focal region and time period July-August 2025 for the 2019 
Midwestern Canadian Shield Forests). The box and whisker plots show the 5th, 25th, 50th, 75th and 2020 
95th percentiles of the bootstrapped PR for each data set. The left panel shows the PR (the ratio 2021 
between current and pre-industrial probabilities) due to human-caused climate change (defined here as 2022 
a 1.3°C change) in reanalysis, climate models and a synthesis of all data (in logarithmic scale). The dot 2023 
on the model bar shows the PR according to the SST driven HadGEM3-A ensemble. The right panel 2024 
shows the projected change in the event probability according to the same set of models to GWLs of 2025 
+1.5°C, +2.0°C, and +3.0°C above preindustrial relative to a 2025-26 value taken as +1.3°C - the red 2026 
line corresponds to the inverse of the present day return period, and so marks the PR at which the 2027 
event would be expected nearly every year. Both scales are logarithmic. 2028 
 2029 

 2030 
From our assessment of climate change impacts on fire weather over July-August 2025, we find that 2031 
climate change has nearly doubled the probability of extreme fire weather in the Midwestern Canadian 2032 
Shield Forests. Continued warming could double the risk again of high fire weather under +3.0°C global 2033 
mean warming above pre-industrial (Figure 9, Table 6). 2034 

While reanalysis data suggest a wide range of PR values at the 5-95% confidence intervals (0.405, 2035 
406), the best estimate of around 2 is similar across reanalysis (2.28), models (1.72) and HadGEM3-A 2036 
(1.962.02). The synthesis of the model and reanalysis results suggests that extreme fire weather is 2037 
nearly twice as likely (1.85) in this region due to climate change. Looking at the 7 days of highest fire 2038 
weather within the period, FWI7X gives a PR of 1.61 across the CMIP6 model synthesis, with a 5-95th 2039 
confidence interval ranging from 1.34 to 1.95 (Figure S6), signifying that the probability of seeing more 2040 
prolonged extreme fires has increased by 61%. 2041 

We find a slight increase in probability of extreme fire weather at GWL +1.5°C of around 10% (best 2042 
estimate PR 1.11) due to climate change, and higher probability of FWI increase at higher GWLs of 2043 
around 50% at +2.0°C (1.47) and a doubling at +3.0°C (2.34) although with higher uncertainty (Figure 2044 
9b). At +3.0°C of global mean warming above pre-industrial, it is very likely from these results that 2045 
extreme fire weather will increase, with some members suggesting it could increase fivefold with the 2046 
potential for an event similar to 2025-26 to occur every year at the most extreme end. For the FWI7X, 2047 
a similar increase in the likelihood of extreme fire weather is projected under a +1.5°C warming scenario 2048 
(Table 6), with events of comparable magnitude estimated to become 1.07 times more likely (5-95th 2049 
confidence interval: 1.04-1.10). At higher warming levels, the PR is slightly smaller than for FWI95; 1.25 2050 
(1.15-1.36) at +2.0°C, and 1.67 (1.36-1.99) at +3.0°C. The confidence intervals remain entirely above 2051 
unity at all warming levels, providing strong evidence that climate change substantially increases the 2052 
likelihood of extreme fire weather as measured by FWI7X. While uncertainty increases with warming 2053 
level, the overall trend is clear and consistent across models, indicating progressively greater fire 2054 
weather risk under future climate change.  2055 
 2056 
Projections for 21st century changes in absolute seasonal fire weather values from the CMIP6 2057 
ensemble are presented for multiple SSPs (Figure S7). While model consensus exhibits some variation, 2058 
increases in seasonal mean FWI are generally modest in the early decades but become more 2059 
consistent from mid-century onwards, with the rate of change accelerating under higher emissions 2060 
scenarios. By the late century, scenario divergence is pronounced, with limited changes under SSP1-2061 
2.6 but substantial increases under SSP5-8.5, where mean changes exceed FWI values of 10. The 2062 
spread across models also increases over time, particularly for higher emissions pathways. Changes 2063 
in annual maxima are larger and more variable than those in seasonal means, with some models 2064 
projecting increases exceeding 20 by the end of the century, indicating a disproportionate amplification 2065 
of extreme fire weather conditions. Despite the overall positive trend, some models simulate weak or 2066 
negative changes, highlighting persistent uncertainty in projections.  2067 
 2068 
 2069 

4.3.2 Changes in BA  2070 
 2071 
Total anthropogenic climate forcing very likely (97% likelihood) increased BA across the Midwestern 2072 
Canadian Shield Forests during July-August 2025. Across ConFLAME simulations, BA was 8.6845.84 2073 
(5th to 9th percentile range of 1.04 to >100) times larger under factual conditions than in a counterfactual 2074 
climate without anthropogenic climate forcing (Table 6). Events of comparable magnitude are estimated 2075 
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to be 10.6461.41 (0.967 to >100, 87% likelihood) times more likely (PR) under current climatic 2076 
conditions (Table 6). Supporting the assessment of hydroclimatic drivers above, the increase 2077 
in BA was very likely driven primarily by drier conditions, with dryness alone producing an 2078 
amplification of 7.9791.76 (0.791.02 to >100), with a 983% likelihood (Table S7). Drier 2079 
conditions under similar fuel loads are often associated with more intense fires (Haas et al. 2080 
2022), suggesting that climate change may also have contributed to increased fire intensity.  2081 
 2082 
Sub-regional extremes - grid cells within the upper 5% of BA, exhibited athe strongerst 2083 
response with AF 10.55>100 (1.186 to >100) and a 97% likelihood that anthropogenic climate 2084 
forcing increased BA (Figure S8). This pattern is consistent with the spatial attribution maps, 2085 
where the strongest signals occurred in areas that experienced substantial burning (Figure 2086 
10) and the likelihood of increased BA exceeded 99% (virtually certain). In contrast, areas with 2087 
little or no burning showed lower likelihoods (66–99%), indicating that while increases remain 2088 
more likely than decreases, a reduction in BA due to climate forcing cannot be entirely 2089 
excluded. BA amplification was generally strongest in the southern edges portion of the region, 2090 
where AF exceeded 5.  2091 

Future projections indicate a relatively uncertain increase in BA for events such as 2025-26 2092 
(red bars, Figure 10). Across all emissions scenarios, a clear increase in BA only emerges by 2093 
the 2070s (Figure S8) and remains modest in magnitude. Under SSP1-2.6, BA increases by 2094 
up to 10% (AF up to 1.09) with only  82% likelihood of increase in 2030-2039, dropping to 60% 2095 
by 2090-2099 (Table S7). Larger increases are projected under higher-emissions pathways, 2096 
reaching up to 25% in SSP3-7.0 (AF 1.0-1.25, 95% likelihood) and up to 37% in SSP5-8.5 (AF 2097 
1.01-1.37, 97% likelihood).  2098 

Changes in event likelihood are smaller than changes in event magnitude. The projected PR 2099 
only reaches at most approximately 1.05 (0.99 to 1.28) under SSP5-8.5, indicating 5% 2100 
increase in the frequency of events such as 2025-2026 (Table 6). These results suggest that 2101 
future change is expressed primarily through larger BA during extreme events, rather than 2102 
through a substantial increase in the frequency of such events (Figure 10).  2103 

The projected increase in BA is driven mainly by changes in dryness (Figure 10). Though the 2104 
influence of dryness remains uncertain in the early part of the century, it becomes very likely 2105 
under SSP3-7.0 and SSP5-8.5 from the 2070s onwards (Figure S8). By the 2090s, dryness-2106 
driven amplification reaches up to 30% under SSP3-7.0 and 45% under SSP5-8.5, with high 2107 
confidence (97% and 98% respectively; Table S7). Fuel load changes contribute little to future 2108 
BA, with amplification factors not exceeding 1.02 over all SSPs. 2109 

Although SSP5-8.5 is now considered an unlikely future pathway and is not expected to be 2110 
included in CMIP7, comparison with SSP3-7.0, which is considered a more plausible high-end 2111 
emissions trajectory, suggests that mitigation efforts have already reduced projected BA 2112 
amplification. By the 2090s, extreme events in SSP3-7.0 are estimated to be 4.66% (0.68 to 2113 
8.7%) smaller than those projected under SSP5-8.5 (Table 6). Further mitigation could yield 2114 
even larger benefits. Relative to SSP3-7.0, SSP1-2.6 reduces projected BA for comparable 2115 
extreme events 5.16% (2.54 to 12.39%) on average by the 2090s, with a virtually certain 2116 
(>99%) likelihood of lower BA. The largest benefits occur in the most severely affected areas. 2117 
Under SSP3-7.0, sub-regional extreme BAs are projected to increase by 23% (AF 1.23, 2118 
uncertainty range of 1.04-1.52) by the 2090s, with virtually certain confidence (99% Table S8). 2119 
Relative to SSP3-7.0, however, SSP1-2.6 reduces sub-regional extreme BA by 15.73 (6.67 to 2120 
17.12%) by the 2090-2099 and by 2.46% (1.22–6.59%) by the 2040s. These reductions 2121 
substantially exceed those already achieved through the divergence between SSP5-8.5 and 2122 
SSP3-7.0, where sub-regional extremes are reduced by only 3.03% (1.94-3.78%) by 2090-2123 
2099 and show no confident reduction by 2040-2049. These avoided impacts are driven 2124 
almost entirely by reductions in adverse fire weather conditions. 2125 
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2131 

2132 

 2133 
 2134 

Figure 10: Top panels: Amplification of BA due to anthropogenic climate forcing and future 2135 
climate change during July and August 2025. The left panel shows attribution results for the 2136 
focal event, with amplification factors (AF) for BA due to anthropogenic climate forcing. The 2137 
right panel shows projected amplification under future climate scenarios relative to the 2010-2138 
2019 baseline. Boxes indicate the interquartile range (IQR) of AF derived from the ConFLAME 2139 
posterior distribution, whiskers represent the 5-95% uncertainty range, and the solid black line 2140 
denotes the median. 2nd row, BA reduction represents the proportional decrease in BA for 2141 
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events equivalent in magnitude to the focal event. Here, "Already mitigated" quantifies the 2142 
difference in BA between the SSP5-8.5 and SSP3-7.0 scenarios, while "Mitigation Potential" 2143 
identifies the further reductions achievable by transitioning from SSP3-7.0 to SSP1-2.6 2144 
pathway. Colours indicate the contributing drivers: BA (red), fuel load (orange), and dryness 2145 
(cyan), with each factor representing the effect of varying that component alone. Amplification 2146 
factors greater than 1 indicate an increase in BA due to anthropogenic forcing or climate 2147 
change. The lower maps show spatial patterns of attribution. The left map presents the AF of 2148 
BA due to total anthropogenic forcing, while the right map shows the likelihood of increased 2149 
BA, calculated as the proportion of the ConFLAME distribution with AF > 1. Dots indicate the 2150 
grid cells that experienced 95% of the region's burned area during target months. 2151 
 2152 
 2153 

4.3.3 Changes in Typical Fire Behaviour  2154 
 2155 
We also use the BuRNN model to project future changes in annual average BA AF. Relative 2156 
to the 2010-2019 baseline, annual BA is projected to increase by 13% under SSP1-2.6 and 2157 
SSP5-8.5, and by 19% under SSP3-7.0 during 2030-2039 (Figure S9). By 2040-2049, the 2158 
increase is more modest under SSP1-2.6 (11%), but rises to 27% and 23% under SSP3-7.0 2159 
and SSP5-8.5, respectively. By the end of the century, annual BA is projected to range from 2160 
near present-day levels under SSP1-2.6 to 1.63 times under SSP3-7.0 and 1.8 times the 2010-2161 
2019 average in SSP5-8.5.  2162 
 2163 
Additional context is provided by ConFLAME projections, here applied to annual average BA 2164 
(decadal averages rather than for events similar to focal month BAs in Section 4.3.2), which 2165 
allows for the explicit quantification of uncertainty in BA responses. These show no clear 2166 
change in mean annual BA in the near- to mid-term, with AFs ranging from 0.99 to 1.08 across 2167 
all SSPs over the next few decades to mid-century (Figure S10). Divergence between 2168 
scenarios only begins to emerge from the 2070s onwards. By the 2090s, central estimates 2169 
suggest modest increases in BA: AF of 1.00 under SSP1-2.6 (66%, likely), 1.03 under SSP3-2170 
7.0 (85%, likely), and 1.04 under SSP5-8.5 (89%, likely). However, uncertainty remains 2171 
substantial, particularly under higher-emission scenarios, with an upper bound of 1.27 under 2172 
SSP5-8.5, compared to 1.2 under SSP3-7.0 and 1.08 under SSP1-2.6 (Table S9). These 2173 
results highlight that while increases in BA are generally more likely than decreases, the 2174 
magnitude of change remains uncertain. 2175 
 2176 
This uncertainty is also reflected in the Haas et al. GLM projections (Figure S11), although 2177 
with a different pattern of model agreement. Using CMIP5 scenarios, Haas et al. show no clear 2178 
consensus on BA changes by 2100, but with stronger agreement on increases under the 2179 
lower-emissions RCP2.6 scenario, and more mixed responses under RCP6.0. However, 2180 
where increases do occur, RCP6.0 tends to show larger mean responses across models, 2181 
indicating greater, but more uncertain, potential for increased BA under higher forcing. Despite 2182 
large uncertainties in the pattern of BA, the Haas et al. fire size model shows model agreement 2183 
on an increase in fire size by the end of the century under both RCP2.6 and RCP6.0. There is 2184 
no agreement on the direction of change of fire intensity.  2185 
 2186 
Despite structural differences between models, all three approaches indicate a tendency 2187 
towards increasing BA under future climate change. The BuRNN projections generally fall 2188 
within ConFLAME's uncertainty range, lending consistency across methods. Notably, both 2189 
ConFLAME and Haas indicate greater uncertainty under scenarios closest to current emission 2190 
trajectories, reflecting a wider range of possible outcomes, including moderate increases and, 2191 
in some cases, little change or decreases. 2192 
 2193 
Comparison with extreme event attribution (Section 4.3.2) shows that changes in mean BA 2194 
are generally more muted and uncertain than changes in extreme BA. This suggests that even 2195 
where average BA shows only modest increases, the most extreme fire events may intensify 2196 
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more strongly, highlighting the importance of considering both mean and extreme responses 2197 
when assessing future fire risk. 2198 
 2199 
 2200 
 2201 
 2202 
 2203 
 2204 
 2205 
 2206 
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5. Focal Region 2: Northwest Iberia 2216 

 2217 

5.1. Nature and Impact of the Event 2218 

Northwest Iberia was selected as a focal region because it was the principal centre of Europe’s 2219 
record-breaking 2025 wildfire season (Section 3.3.3). For a closely matching Northwest Iberia 2220 
study region, though not precisely identical to the focal region used here, Sánchez-Hernández 2221 
et al. (2025) estimated that more than half of the total area burned across Europe in 2025 was 2222 
in Northwest Iberia.  2223 

The fires developed primarily over July and August, but mostly from 8 to 26 August, and 2224 
included multiple large fires burning concurrently across central and northern Portugal and 2225 
northwest Spain (Keeping et al., 2025; Sánchez-Hernández et al., 2025). Satellite-derived fire 2226 
mapping shows that 14 of these fires exceeded 100 km2, meeting the commonly used 2227 
threshold for megafires (Sánchez-Hernández et al., 2025). August 2025 was also the highest 2228 
BA month in the closely matching Northwest Iberia region during the 1985-2025 record, 2229 
exceeding other major fire events including October 2017, when destructive fires affected 2230 
Portugal and Galicia (Spain) during the exceptional wind conditions associated with Hurricane 2231 
Ophelia (Sánchez-Hernández et al., 2025; Ramos et al., 2023). 2232 

The focal region experienced repeated large, long-duration and resource-intensive fires 2233 
spreading over mountainous terrain predominantly occupied by shrubland, as summarised by 2234 
Fernandes et al. (2026). Spain recorded its largest and third largest wildfires ever (Sedano et 2235 
al., 2026): the Molezuelas de la Carballeda fire in Zamora (Castilla y León), attaining 401 km2, 2236 
and the Larouco wildfire that burned 372 km2 in Ourense (Galicia). In central Portugal, the 2237 
Arganil fire lasted for 13 days and burned 654 km2, being the largest on record. Further north, 2238 
the Trancoso complex grew to 560 km2 after 16 days, and maintained an average rate of 2239 
spread of 3.2 kmh-1 for 8 hours on August 14 (Comissão Técnica Independente, 2026).  2240 

Nine of the 14 fatalities and more than 90% of the evacuations across Spain and Portugal, 2241 
(around 40,000 people), occurred in this region (Agência para a Gestão Integrada de Fogos 2242 
Rurais, 2026; Dirección General de Protección Civil y Emergencias, 2026). Additional societal 2243 
impacts were substantial, namely hindered circulation, poor air and water quality, power 2244 
outages, and loss of agricultural production (Fernandes et al., 2026). Both countries activated 2245 
the EU Civil Protection Mechanism for wildfire assistance, underlining the pressure placed on 2246 
national and shared European emergency-response capacity.  2247 

The event also had substantial ecological and landscape impacts. Sánchez-Hernández et al. 2248 
(2025) estimated that around 32% of the BA lay within protected areas and Quintero et al. 2249 
(2026) estimated that 44% of BA lay within Europe’s Natura 2000 sites, though no evidence 2250 
was found for a difference in the severity of fires between those sites. Protected natural areas 2251 
affected within or overlapping the focal region included the Peneda-Gerês National Park 2252 
(Portugal) and Picos de Europa National Park (Keeping et al., 2025). Areas of high ecological 2253 
and cultural value were exposed. Habitat for endangered, vulnerable, or specially protected 2254 
species was damaged, including areas identified as critical for capercaillie and brown bear 2255 
(Keeping et al., 2025). The Las Médulas UNESCO World Heritage and significant stretches of 2256 
the Camino de Santiago pilgrimage routes, which pass through the northwest Spanish part of 2257 
the focal region and typically attract large numbers of summer visitors, were also affected 2258 
(Keeping et al., 2025). 2259 
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 2260 

Figure 11: Spatial distribution of BA clusters, highlighting the cumulative extent and spatial 2261 
organisation of fire activity in Northwest Iberia during the fire season (March 2025–February 2262 
2026). For display purposes, MODIS BA is first pre-aggregated from the 500 m native 2263 
resolution to a 5 km grid, then neighbouring 5 km cells that burned during the period are 2264 
grouped into contiguous clusters. The figure provides an overview of the spatial extent and 2265 
organisation of the season's BA, rather than the precise location or perimeter of individual 2266 
fires. Most of the BA occurred during August 2025. 2267 

 2268 
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5.2. Hydroclimatic drivers  2269 

 2270 
 2271 
Figure 12: Hydroclimatic evolution and causal analysis of the focal Iberia fire event. (a) 2272 
Standardised hydroclimatic anomalies (z-scores) from 120 days before to 30 days after the 2273 
onset of the main fire event, showing the temporal evolution of key atmospheric and fuel-2274 
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related drivers relative to the 2003–2024 climatology. The main focal event is highlighted and 2275 
represents the period over which the drivers are attributed in panel (b) as anomaly compared 2276 
to the 2003-2024 baseline. (c) Grouped attribution analysis of BA anomalies for all fire seasons 2277 
from 2003 to the present, showing the relative contribution of fuel-related (Fuel, orange), 2278 
weather-related (Weather, green), and ignition/suppression-related (Ign-Supp, pink) drivers to 2279 
interannual fire variability. Years are ranked according to the observed BA over the reporting 2280 
year, defined from March to February. Note that this panel (c) compares fire activity over the 2281 
full reporting year, while panel (b) focuses on the main active period to provide a more event-2282 
specific attribution. 2283 
 2284 

According to our analysis (Figure 12a), the extreme fire activity during the 2025 fire season in 2285 
Northwest Iberia was strongly shaped by a hydroclimatic rebound in which an anomalously 2286 
productive spring was followed by persistent summer drying and repeated heat extremes. In 2287 
contrast to fire seasons driven solely by short-term weather anomalies, the landscape in 2288 
Northwest Iberia became increasingly fire-prone several months in advance through the 2289 
accumulation of abundant and highly connected fuels. Wet conditions during late April and 2290 
early May, with precipitation anomalies locally exceeding +2 standard deviations, promoted 2291 
vegetation growth and fuel build-up across the region. This antecedent productivity created a 2292 
large reservoir of biomass available for burning later in the season. 2293 

From late May onward, the region transitioned into a prolonged period of precipitation deficits 2294 
and progressive drying. Rainfall anomalies remained persistently negative through most of 2295 
June, July, and August, while temperatures became increasingly anomalous. The first major 2296 
heatwave developed at the end of June and beginning of July, when temperature anomalies 2297 
exceeded +2 standard deviations over several consecutive days. A second intense warm 2298 
episode occurred in late July. These periods were accompanied by strongly negative relative 2299 
humidity anomalies, indicating exceptionally dry atmospheric conditions conducive to rapid 2300 
fuel desiccation and fire spread. The combined effect of sustained meteorological drought and 2301 
repeated heat extremes progressively made the landscape highly flammable. 2302 

This sequence of anomalously wet and productive conditions followed by hot and dry weather 2303 
is consistent with the hydroclimatic rebound mechanism identified in other fire-prone 2304 
Mediterranean ecosystems, where enhanced vegetation growth during wet phases 2305 
subsequently amplifies fire risk once drought and heatwave conditions develop (McNorton et 2306 
al., 2025). 2307 

During the most intense fire period (10 to 19 August 2025), our analysis indicates that 2308 
concurrent fire-weather conditions were the dominant hydroclimatic driver of BA anomalies  in 2309 
Northwest Iberia. Temperature and relative humidity anomalies accounted for more than 70% 2310 
of the predictions (Figure 12b) and 110% of the positive anomaly relative to the climatological 2311 
baseline (Figure 12c), highlighting the overwhelming role of extreme atmospheric conditions 2312 
in driving the final BA. In contrast, wind speed contributed only marginally and slightly 2313 
negatively, suggesting that the severity of the fires was not primarily associated with 2314 
anomalously strong wind events but rather with exceptionally hot and dry conditions. 2315 

Fuel variables also played an important enabling role. Live fuel load +8% (an increase of 12% 2316 
compared to 2003-2024 average, live fuel moisture +6% (and +9% compared to previous 2317 
years), dead fuel load +3% (+5%), and dead fuel moisture +4% (+6%) all contributed positively 2318 
to fire activity, consistent with the antecedent hydroclimatic rebound that promoted substantial 2319 
vegetation growth during spring before progressive summer drying rendered these fuels highly 2320 
flammable. In particular, the positive contribution from both live and dead fuel components 2321 
indicates that the landscape entered the fire season with an unusually large and continuous 2322 
biomass reservoir capable of sustaining extensive fire spread once atmospheric conditions 2323 
became favourable. 2324 
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Anomalies in ignition-related contributions to the prediction were limited, accounting for 2325 
approximately 1% of the total attribution. Lightning activity exhibited a slightly negative 2326 
contribution relative to climatology (−4%). This does not imply that lightning was unimportant, 2327 
but rather that its relative contribution to the exceptional fire season was smaller than in 2328 
previous years, with fuel and weather conditions playing a comparatively larger role. Static 2329 
landscape and anthropogenic variables, including vegetation type, land cover, road networks, 2330 
and human presence, remained close to their climatological conditions and therefore primarily 2331 
acted as background preconditioning factors rather than direct drivers of the extreme event. 2332 

Overall, the hydroclimatic driver analysis highlights a compound mechanism in which 2333 
antecedent fuel accumulation created the conditions for large fire growth, while exceptional 2334 
heat and atmospheric dryness ultimately controlled the timing and severity of the extreme BA 2335 
event. 2336 

 2337 
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5.3. Influence of Climate Change 2338 
 2339 

5.3.1. Changes in Fire Weather  2340 
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2341 
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 2342 
Figure 13: FWI95 Probability Ratio (PR) for present day and future GWLs. Summary of 2343 
attribution results for FWI95 (95th percentile of the FWI over the focal region and time period 2344 
August 2025 for Northwest Iberia). The box and whisker plots show the 5th, 25th, 50th, 75th and 2345 
95th percentiles of the bootstrapped probability ratio (PR) for each data set. The left panel 2346 
shows the PR (the ratio between current and pre-industrial probabilities) due to human-caused 2347 
climate change (defined here as a 1.3°C change) in reanalysis and climate models. The dot 2348 
on the model bar shows the PR according to the SST driven HadGEM3-A ensemble. The right 2349 
panel shows the projected change in the event probability according to the same set of models 2350 
to GWLs of +1.5°C, +2.0°C, and +3.0°C above preindustrial relative to a 2025-2026 value 2351 
taken as +1.3°C - the red line corresponds to the inverse of the present day return period, and 2352 
so marks the PR at which the event would be expected nearly every year. N.B. Due to the 2353 
event having been impossible in a preindustrial climate according to observations, the PR for 2354 
reanalysis and the synthesis data are not displayed, with the infinite PR in reanalysis indicated 2355 
by the asterisk on the left panel. Both scales are logarithmic.  2356 
 2357 
 2358 
The reanalysis data for FWI over Northwest Iberia shows that the event observed in August 2359 
2025 would have been virtually impossible in the preindustrial climate at every level of the 2360 
confidence interval, with the infinite PR in the reanalysis represented by a star in Figure 13. 2361 
The multi-model assessment gives a wide range of uncertainty in the PR (5-95th percentile 2362 
0.140, 657, Table 7), but with a best estimate of an over 3-fold increase (3.63, Table 7) in 2363 
probability of extreme fire weather like we saw in 2025 due to climate change. Analysis from 2364 
the large ensemble HadGEM3-A supports a similar but slightly lower increase in probability, 2365 
showing an increase by a factor of 1.6163, within the multi-model 25-75th confidence interval 2366 



 

 
69 

of 1.11-13.5. As the synthesis is the formal combination of the reanalysis and the models we 2367 
cannot give a number here, as the PR is infinite between preindustrial and now in the 2368 
reanalysis (i.e. near zero chance before warming). For FWI7X, the synthesis based on CMIP6 2369 

models indicates a 2.68-fold increase in the likelihood of extreme fire weather (5-95th 2370 
confidence interval: 2.12-3.55) due to climate change (Table 7). 2371 
 2372 
For the future projections we see a marked increase in the probability of extreme fire weather 2373 
with GWL, with results showing a confident increase at every level of warming (Figure 13). 2374 
Models project a best estimate of a 1.18 PR at GWL +1.5°C, 1.80 at +2.0°C, and 3.29 at 2375 
+3.0°C, signifying a greater than 3-fold increase in probability of extreme fire weather occurring 2376 
with 3°C of warming above pre-industrial levels, compared to today. The results for FWI7X are 2377 
similar, with the corresponding best-estimate PRs of 1.17 at +1.5°C, 1.68 at +2.0°C and 3.04 2378 
at +3.0°C (Table 7).  2379 
 2380 
Projections for 21st century changes in seasonal fire weather using the CMIP6 ensemble in 2381 
Northwest Iberia show a stronger and earlier emergence of increasing FWI relative to other 2382 
regions (Figure S14). Increases in seasonal mean FWI are already evident by the 2030s 2383 
compared to the 2010-2020s, and become clearly distinguishable from zero by the mid-21st 2384 
century across most scenarios. The magnitude of change is large across all SSPs, with SSP3-2385 
7.0 and SSP5-8.5 showing pronounced late century amplification exceeding FWI values of 10-2386 
15. Inter-scenario differences are also more apparent in comparison to other focal regions, 2387 
with a clear increase in response to higher radiative forcing. As observed for the Midwestern 2388 
Canadian Shield Forests, changes in annual maxima are again larger and more variable than 2389 
for seasonal means, with some models projecting increases exceeding 20. Negative or near-2390 
zero changes become increasingly rare after mid-century, indicating a robust intensification of 2391 
fire weather conditions. 2392 
 2393 
 2394 
 2395 
 2396 
 2397 

5.3.2 Changes in BA  2398 
 2399 
Anthropogenic climate forcing likely increased BA across Northwest Iberia during August 2400 
2025, with simulations indicating that BA was 2.93 (0.73 to >100) 1.25 (0.98-15.08) times 2401 
larger under factual conditions than in a counterfactual climate (Figure 14, Table 7). The 2402 
central estimate indicates a substantial amplification of burned area, with anthropogenic 2403 
climate forcing very likely (942%) increasing burned area. Although the central estimate 2404 
suggests a relatively modest increase, the A broad uncertainty range allows for the possibility 2405 
of substantially larger amplification. In ConFLAME, this response was driven primarily by drier 2406 
conditions, which very likely increased BA by 3.22.64 (0.942->100)1.26 (0.99-14.75) times. 2407 
The estimated PR of 1.25 indicates that events of this magnitude are around 4.09 (0.51-2408 
>100)25% more likely under current climate conditions, suggesting moderate increases in 2409 
both the likelihood and severity of fire activity.  2410 
 2411 
Spatially, the influence of anthropogenic forcing was strongest across many of the areas that 2412 
experienced the highest BA in August 2025 (Figure 14, maps). , where AF ranged between 2413 
1.41-2.0 and increases in BA were very likely (>90%) or virtually certain (>99%) around 2414 
Zamora (Figure 14, maps). Some areas with lower BA in the north east showed weaker or 2415 
potentially negative responses, indicating that anthropogenic forcing may have slightly 2416 
reduced BA locally. Nevertheless, when considered across the region, the overall effect was 2417 
an increase in BA.  2418 
 2419 
The signal was more consistent in the most severely affected locations is broadly similar, with 2420 
the top 5% of BA grid cells showing a very likely increase attributable to anthropogenic forcing, 2421 
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corresponding to AF of 3.11 (0.93 to >100, 94%1.34 (0.99-13.18, 91% likelihood) (Table S11; 2422 
Figure S16).  2423 

Future projections indicate that BA similar to that experienced in 2025 is likely to increase 2424 
across all emissions scenarios, possibly from the 2030s, though with relatively low likelihoods 2425 
(69% SSP1-2.6 and 78% SSP3-7.0, Table S10; Figure 14), though when they do occur, we 2426 
have higher confidence that they will have higher BAs (central estimate for AF of 1.18, 1.27 2427 
1.32 with 82, 94 and 87% for each SSP respectively). Differences between scenarios remain 2428 
relatively small through the first half of the century but become more apparent by the 2090s 2429 
(Figure S16). The largest increases occur under SSP5-8.5, where BA amplification reaches 2430 
2.33 (1.4 to 11.36), more than twice the BA for an event with a likelihood comparable to that 2431 
of August 2025. This increase is driven almost entirely by drier conditions, which show an AF 2432 
of 3.10 (1.75 to 25.89) mirroring projections of FWI, while fuel load changes remain minimal 2433 
at 0.99 (0.90 to 1.32). Comparisons across scenarios highlight the influence of emissions 2434 
reductions on future fire risk. Relative to SSP5-8.5, increases in dryness are substantially 2435 
smaller under SSP3-7.0, resulting in a BA reduction of 23.35% (9.95%-34.65%) (Table S10) 2436 
by the 2090s. Divergence is less evident by the 2030s, when projected increases in BA are 2437 
about 1.99% (67% likelihood of reduction) lower under SSP3-7.0 than under SSP5-8.5. 2438 
Differences between SSP3-7.0 and SSP1-2.6 are larger, and by the end of the century, 2439 
keeping to SSP1-2.6 results in an AF of only 1.15 (0.86-2.15) than under SSP3-7.0 (AF 1.78; 2440 
1.26-6.8), representing a reduction in BA of 35.55% (29.34-68.5) though decreases in earlier 2441 
BA is less certain with BA similar between the two scenarios at 2040s.  2442 

Changes in the likelihood of events such as August 2025 remain relatively small. Median PR 2443 
ranges from about 1.01-1.09 across scenarios and periods (Table 7), though with considerable 2444 
uncertainty (5th percentile as low as 0.87 for SSP1.2-6, 2090-2099 95th percentile as high as 2445 
1.91 and 1.99 for SSP3-7.0 and SSP5-8.5 respectively in 2090-2099). This indicates that 2446 
future changes are driven mainly by increases in the severity of extreme fire events rather 2447 
than large increases in their frequency, consistent with a BA distribution characterised by 2448 
many low burn months and relatively few high-impact extremes. 2449 

 2450 
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 2452 
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 2453 

 2454 
 2455 

Figure 14: Top panels: Amplification of extreme BA due to anthropogenic climate forcing and 2456 
future climate change. The left panel shows attribution results for the focal event, with 2457 
amplification factors (AF) for extreme BA due to anthropogenic climate forcing. The right panel 2458 
shows projected amplification under future climate scenarios relative to the 2010-2019 2459 
baseline. Boxes indicate the interquartile range (IQR) of AF derived from the ConFLAME 2460 
posterior distribution, whiskers represent the 5-95% range, and the solid black line denotes 2461 
the median. 2nd row, BA reduction represents the proportional decrease in BA for events 2462 
equivalent in magnitude to the focal event. Here, "Already mitigated" quantifies the difference 2463 
in BA between the SSP5-8.5 and SSP3-7.0 scenarios, while "Mitigation Potential" identifies 2464 
the further reductions achievable by transitioning from SSP3-7.0 to SSP1-2.6 pathway. 2465 
Colours indicate the contributing drivers: BA (red), fuel load (orange), and dryness (green), 2466 
with each factor representing the effect of varying that component alone. Amplification factors 2467 
greater than 1 indicate an increase in BA due to anthropogenic forcing or climate change. 2468 
Bottom panels: The lower maps show spatial patterns of attribution. The left map presents the 2469 
AF of BA due to total anthropogenic forcing, while the right map shows the likelihood of 2470 
increased BA, calculated as the proportion of the ConFLAME distribution with AF > 1. Dots 2471 
indicate the grid cells that experienced 95% of the region's burned area during target months. 2472 
 2473 

5.3.3 Changes in Typical Fire Behaviour  2474 
 2475 
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According to BuRNN projections, the annual average BA in Northwest Iberia is projected to 2476 
increase substantially in the near term. Relative to the 2010-2019 baseline, BA increases by  2477 
25% under SSP5-8.5, 38% under SSP3-7.0, and by 135% under SSP1-2.6 during 2030-2039 2478 
(Figure S17). By 2040-2049, BA under SSP1-2.6 returns to approximately present-day levels, 2479 
while increases of 72% and 109% are projected under SSP3-7.0 and SSP5-8.5, respectively. 2480 
By the end of the century, annual BA increases by 4.1 times under SSP5-8.5 and 2.9 times 2481 
under SSP3-7.0. Under SSP1-2.6, BA remains substantially lower, reaching 1.61 times 2482 
present-day levels by 2100. 2483 
 2484 
ConFLAME projections of mean annual BA broadly support the increases projected by 2485 
BuRNN, while additionally quantifying the uncertainty associated with these changes (Figure 2486 
S18; Table S12). During the 2030s, projected amplification factors (AFs) are 1.15 (0.99–1.87), 2487 
1.17 (0.97–2.04), and 1.24 (0.99–2.07) under SSP1-2.6, SSP3-7.0, and SSP5-8.5, 2488 
respectively. Although uncertainty remains substantial during this period, climate change-2489 
driven increases in BA are already very likely under all scenarios (92%, 90%, and 95% 2490 
likelihood, respectively). By 2040–2049, SSP1-2.6 and SSP3-7.0 continue to show only 2491 
modest central increases in BA, with AFs of 1.18 (1.00–2.45) and 1.20 (1.00–2.67), 2492 
respectively, although much larger increases remain possible within the uncertainty ranges. 2493 
Consistent with the BuRNN projections, clearer divergence between scenarios only begins to 2494 
emerge after mid-century Figure S18. SSP3-7.0 and SSP5-8.5 remain relatively similar 2495 
through to 2080–2089, with BA under SSP3-7.0 typically around 10% lower than under SSP5-2496 
8.5. However, unlike BuRNN, ConFLAME indicates that this reduction is already very likely 2497 
(97% likelihood by 2080–2089). By 2090–2099, the scenarios diverge more substantially, with 2498 
AFs of 1.52 (1.09–5.31) under SSP3-7.0 and 1.98 (1.16–7.58) under SSP5-8.5 - a 23.15% 2499 
(6.3 to 37.08%) (Table S12). Both scenarios show virtually certain increases in BA relative to 2500 
present-day conditions. 2501 
 2502 
The performance of the Haas et al. BA model under present day conditions was not 2503 
considered good enough to report future projections (Table S6). While total BA  and fire size 2504 
are captured reasonably well, spatial patterns are poorly represented, with systematic 2505 
underestimation in regions such as the eucalyptus-dominated belt. This likely reflects 2506 
insufficient representation of vegetation heterogeneity and fuel types at finer spatial scales. 2507 
Fire intensity is more uncertain than either BA or fire size. As such, results from the Haas et 2508 
al. models in this region (Figure S19) should be interpreted with caution due to weaker model 2509 
performance. In a region where fuel conditions are an important control on fire behaviour, 2510 
improving confidence in intensity projections will require better representation of future 2511 
vegetation dynamics and fire-fuel feedback. 2512 
 2513 
BuRNN suggests larger increases in BA under higher-emissions pathways consistent with 2514 
current trajectories, and smaller (or even decreasing) responses under mitigation scenarios. 2515 
ConFLAME, however, indicates that increases remain possible even under SSP1-2.6, with 2516 
the Haas et al. fire size model also showing more agreement under SSP1-2.6. Overall, this 2517 
suggests a likely but uncertain reduction in BA under mitigation, but with increases still 2518 
possible. Importantly, all approaches agree that, regardless of emissions pathway, climate 2519 
change is expected to lead to at least some level of increase in BA in the region. 2520 
 2521 
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6. Focal Region 3: Chilean Temperate Forests and Matorral 2532 

 2533 

6.1. Nature and Impact of the Event 2534 

Chile and northwest Argentina were selected as a focal region because the January 2026 fires 2535 
combined a deadly urban-interface disaster in south-central Chile with contemporaneous fires 2536 
in Andean temperate forests in south-central Chile and western Argentina. The selected region 2537 
is defined very similarly to the regions analysed by Barnes et al. (2026): a Chilean region 2538 
spanning the most affected areas around Ñuble, Biobío and La Araucanía, and a northern 2539 
Patagonian region across the Chile-Argentina border that included the areas around Los 2540 
Alerces and Lago Puelo National Parks. A detailed report on the impacts are presented in 2541 
Barnes et al. (2026) and a summary can be read in Anderson et al. (2026). 2542 

The Chilean part of the focal region experienced substantial loss of life, displacement and 2543 
damage to the built environment, detailed on the report by Barnes et al., (2026) and as 2544 
summarised by Anderson et al. (2026). In the Biobío and Ñuble regions, fires started on 14 2545 
December and escalated to large-scale fires on 16 January, spreading rapidly to the south 2546 
and east, in the direction of  La Araucanía. On 17 January 2026, the most destructive activity 2547 
occurred near Concepción, where three nearby ignition points merged into the Penco-Lirquén 2548 
fire. This fire remained active for approximately 36–48 hours, burned about 200 km2, spread 2549 
towards the coastal settlements of Penco-Lirquén and Punta Parra, and caused 23 fatalities, 2550 
destroyed thousands of houses and damaged critical infrastructure, with 52,000 evacuations 2551 
displaced to 11 shelters (Barnes et al., 2026). It was declared a state of catastrophe by Chile’s 2552 
President on the 18th January 2026. 2553 

In northwest Argentina, in the northernmost parts of Patagonia, fires affected temperate 2554 
forests, protected areas and regional tourism. Fires began on the 5th January, in the Puerto 2555 
Patriada area, during the height of the tourist season, when more than 3,000 visitors were 2556 
present. In one day, fires burned 18 km2, forcing the entire village to evacuate. On January 2557 
21, the government declared a state of emergency in the Argentine Patagonia region, with the 2558 
evacuation of at least 3,000 people, including tourists and residents from El Hoyo, Puerto 2559 
Patriada and Epuyén (ECHO, 2026). By early February, more than 450 km2 of native and 2560 
planted forest, shrublands and grasslands burned, including an estimated burned loss of 75% 2561 
of Epuyén’s native forests (Barnes et al., 2026).  2562 

The event also had substantial ecological and landscape impacts. In Chile, the Penco-Lirquén 2563 
fire burned through a landscape dominated by non-native forest plantations, including Pinus 2564 
radiata and Eucalyptus species, adjacent to settlements (Barnes et al., 2026). In Argentina, 2565 
the fires affected native forest, shrublands and grasslands, with native forest reported as the 2566 
most affected vegetation type in Chubut wildfire records and with important consequences for 2567 
wildlife, soils and water resources (Secretaría de Bosques, 2025; Anderson et al., 2026, 2568 
Barnes et al., 2026). Barnes et al. (2026) emphasise that fires in Patagonia placed pressure 2569 
on endemic and vulnerable species, including huemul and pudú, as well the Patagonian black 2570 
woodpecker, and encroached on Los Alerces National Park, a UNESCO World Heritage Site 2571 
known for ancient alerce trees. 2572 

 2573 
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 2574 
Figure 15: Spatial distribution of BA clusters, highlighting the cumulative extent and spatial 2575 
organisation of fire activity in Chilean Temperate Forests and Matorral during the fire season 2576 
(March 2025–February 2026). For display purposes, MODIS BA is first pre-aggregated from 2577 
the 500 m native resolution to a 5 km grid, then neighbouring 5 km cells that burned during 2578 
the period are grouped into contiguous clusters. The figure provides an overview of the spatial 2579 
extent and organisation of the season's BA, rather than the precise location or perimeter of 2580 
individual fires. Most of the BA occurred during January 2026. 2581 
 2582 
 2583 
 2584 
 2585 
 2586 
 2587 
 2588 
 2589 
 2590 
 2591 
 2592 
 2593 
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6.2. Hydroclimatic Drivers  2594 
 2595 
 2596 
 2597 

 2598 
 2599 

Figure 16: Hydroclimatic evolution and causal analysis of the focal Chilean fire event. 2600 
(a) Standardised hydroclimatic anomalies (z-scores) from 120 days before to 30 days after 2601 
the onset of the main fire event, showing the temporal evolution of key atmospheric and fuel-2602 
related drivers relative to the 2003–2024 climatology. The main focal event is highlighted and 2603 
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represents the period over which the drivers are attributed in panel (b) as anomaly compared 2604 
to the 2003-2024 baseline. (c) Grouped attribution analysis of BA anomalies for all fire seasons 2605 
from 2003 to the present, showing the relative contribution of fuel-related (Fuel, orange), 2606 
weather-related (Weather, green), and ignition/suppression-related (Ign-Supp, pink) drivers to 2607 
interannual fire variability. Years are ranked according to the observed BA over the reporting 2608 
year, defined from March to February. Note that this panel (c) compares fire activity over the 2609 
full reporting year, while panel (b) focuses on the main active period to provide a more event-2610 
specific attribution. 2611 

 2612 

The hydroclimatic evolution of the 2026 Chile fire event was characterised by a prolonged 2613 
period of anomalously dry conditions followed by the emergence of extreme wind conditions 2614 
during the peak burning phase (Figure 16a). Although daily precipitation anomalies were 2615 
predominantly negative during the months preceding the event, precipitation is inherently 2616 
intermittent and daily z-scores are less informative than integrated hydrological indicators. The 2617 
cumulative impact of the rainfall deficit is therefore better reflected by the persistent negative 2618 
anomalies in soil moisture, vegetation condition, and fuel moisture, indicating sustained 2619 
moisture deficits and limited hydrological recovery across the landscape. These prolonged dry 2620 
conditions likely contributed to progressive fuel desiccation and the depletion of ecosystem 2621 
water reserves, particularly in deep-layer soil moisture, well before the onset of extreme fire 2622 
activity. 2623 

The evolution of fuel moisture further supports this interpretation. Both live and dead fuel 2624 
moisture exhibited persistent negative anomalies throughout the preconditioning phase, 2625 
reflecting widespread vegetation stress and critically dry fine fuels prior to ignition and rapid 2626 
fire spread. These conditions are consistent with prolonged hydroclimatic drying and reduced 2627 
soil moisture availability, which together weakened ecosystem moisture resilience and 2628 
increased landscape flammability. The persistence of these fuel-moisture anomalies indicates 2629 
that the extreme fire event was not driven solely by short-term fire weather, but by a cumulative 2630 
drying process that developed over several weeks to months. 2631 

During the central phase of the event (around the 10th of January), atmospheric dynamics 2632 
became increasingly important. Wind speed anomalies intensified sharply around the peak 2633 
burning period, locally exceeding +2 to +3 standard deviations, indicating exceptionally strong 2634 
and anomalous wind conditions compared to climatology. These episodic wind extremes likely 2635 
played a critical role in accelerating fire spread, enhancing spotting processes, and increasing 2636 
fire-line intensity once fuels had already reached critically dry states. The combination of 2637 
antecedent drying and extreme winds was the primary mechanism controlling the extent of 2638 
the Chile event.  2639 

The hydroclimatic driver analysis for the central phase of the Chile event reveals an 2640 
exceptionally strong compound influence of both fire weather and fuel-related drivers relative 2641 
to all previous years in the record (Figure 16b). Weather-related factors accounted for 2642 
approximately 40% of the anomalous BA prediction, while fuel-related contributions exceeded 2643 
53%, making this particular event one of the most strongly fuel-driven fire seasons in the entire 2644 
time series (Figure 16c). In contrast, ignition and suppression related variables contributed 2645 
only weakly (~2%), indicating that the extreme fire activity cannot primarily be explained by 2646 
anomalous ignition occurrence or human activity, but instead resulted from the interaction 2647 
between highly conducive environmental conditions and unusually flammable landscapes. 2648 

Looking at the fire season as a whole and comparing it with previous fire years (Figure 16c), 2649 
the 2025-2026 season does not stand out as exceptionally fuel-driven, with weather-related 2650 
contributions remaining largely positive and fuel-related contributions only slightly negative. 2651 
This reflects the fact that the annual attribution integrates the entire fire season rather than 2652 
focusing on the peak burning period. Nevertheless, only a few historical seasons, notably 2653 
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2020, 2023, and 2024, showed comparable fuel-related signals, indicating that antecedent 2654 
hydroclimatic conditions still played an important role in shaping the season. 2655 

These results suggest that the 2026 event emerged from a compound hydroclimatic 2656 
configuration in which prolonged antecedent drying and fuel accumulation created highly 2657 
vulnerable conditions that were subsequently amplified by severe atmospheric fire weather 2658 
during the active burning phase. More broadly, this event highlights the importance of 2659 
considering both slow hydrological processes and concurrent atmospheric extremes when 2660 
interpreting the drivers of catastrophic wildfire events. 2661 

 2662 

6.3. Influence of Climate Change 2663 

6.3.1. Changes in Fire Weather 2664 
 2665 
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2666 

 2667 
Figure 17: FWI95 Probability Ratio (PR) for present day and future GWLs. Summary of 2668 
attribution results for FWI95 (95th percentile of the FWI over the focal region and time period 2669 
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January-February 2026 for the Chilean Temperate Forest and Matorral). The box and whisker 2670 
plots show the 5th, 25th, 50th, 75th and 95th percentiles of the bootstrapped probability ratio (PR) 2671 
for each data set. The left panel shows the PR (the ratio between current and pre-industrial 2672 
probabilities) due to human-caused climate change (defined here as a 1.3°C change) in 2673 
reanalysis, climate models and a synthesis of all data. The dot on the synthesis panel shows 2674 
the PR according to the SST driven HadGEM3-A ensemble. The right panel shows the 2675 
projected change in the event probability according to the same set of models to GWLs of 2676 
+1.5°C, +2.0°C, and +3.0°C above preindustrial relative to a 2025-26 value taken as +1.3°C - 2677 
the red line corresponds to the inverse of the present day return period, and so marks the PR 2678 
at which the event would be expected nearly every year. N.B. that as the 75th and 95th 2679 
percentiles were much higher than 1000, an arrow was added to the interquartile range to 2680 
illustrate this. Both scales are logarithmic. 2681 
 2682 
 2683 
For the Chilean Temperate Forests and Matorral region, we find that climate change has 2684 
increased the probability of extreme fire weather by at least 50%, with reanalysis results 2685 
showing the observed FWI95 values were nearly 800 times more likely with current warming 2686 
compared to the pre-industrial era. Projections suggest an increase in probability of extreme 2687 
fire weather at all GWLs, with another 50% increase in probability compared to today under 2688 
+3.0°C of warming. 2689 
 2690 
Reanalysis results suggest a best estimate of an increase in PR of 797 (Table 8), with the 2691 
upper end of the 95th percent confidence interval far exceeding this figure (Table 8). While not 2692 
impossible, these extremely high values point to the possibility of an event like the one 2693 
experienced across January and February 2026 being extremely unlikely in a pre-industrial 2694 
climate compared to today. The model results simulate a more modest increase in PR with 2695 
climate change, giving an overall synthesis estimate of 1.67 (Figure 17, Table 8).  2696 
 2697 
The substantial difference between the models and reanalysis results is driven by a high PR 2698 
sensitivity in cases where extreme events are very rare; once the counterfactual probability 2699 
approaches zero, the PR increases exponentially. There are several reasons why this is the 2700 
case. We know that hot extremes lead/lag in models in different regions, and results from 2701 
Schumacher et al (2026) and Keeping et al (2026) indicate that this may explain the very high 2702 
PR in reanalysis for Chile and Iberia. For example, in extreme hot, dry weather events models 2703 
may underestimate warming effects resulting from the decline in aerosols, or related changes 2704 
in circulation. Models tend to smooth extremes and underestimate local feedback due to 2705 
coarser resolution, producing a less extreme tail in the simulated distribution. Thus while the 2706 
event is still rare in the model counterfactual climate, it is not nearly impossible as it is in the 2707 
reanalysis pre-industrial era. There are also known biases in the reanalysis data in Chile, 2708 
particularly in the west, that may contribute to the differences (e.g. Liu et al., 2024). The 2709 
probability in today’s climate may be the same in both models and reanalysis, but with a very 2710 
low probability in the pre-industrial climate (the denominator of the PR) and long tails of the 2711 
distribution, the resultant PR can vary greatly. We show the models and reanalysis estimates 2712 
separately, as these are effectively two different lines of evidence. The reanalysis results show 2713 
how rare an event is and how that changes with global mean temperature, however as 2714 
confounding factors such as the effect of land-use change on regional weather may affect this, 2715 
full attribution requires the synthesis of this information with climate models – where such 2716 
factors can be discounted. We therefore take both lines together in calculating the synthesis. 2717 

Results from the HadGEM3-A large ensemble sit within the 25-75% CI of the multi-model 2718 
assessment (0.68–5.27), giving a PR of 1.651.76 (Table 8). For FWI7X, the uncertainty range 2719 
is relatively narrow and centred close to unity. The results show a best estimate PR of 1.01, 2720 
with a 90% confidence interval of 1.00-1.07, suggesting only a very small increase in the 2721 
likelihood of prolonged extreme fire weather under climate change simulated by models 2722 
(Figure S21).  2723 
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 2724 
For future projections, the multi-model analysis shows a confident increase in the probability 2725 
of extreme fire weather compared to today, increasing with GWLs. At GWL +1.5°C above pre-2726 
industrial we see a small increase in PR (1.07), increasing to 1.51 (50% increase) at GWL 2727 
+3.0°C (Figure 17, Table 8). For FWI7X, changes in likelihood remain small but also show a 2728 
consistent increase with higher GWLs. The PR ranges from 1.00–1.01 at +1.5°C warming to 2729 
1.00–1.08 at +3.0°C, indicating a weak but virtually certain (>99% likelihood) strengthening 2730 
signal of increased extreme fire weather under higher levels of warming (Figure S21). 2731 

 2732 
Projections for seasonal FWI using the CMIP6 ensemble indicate a moderate but consistent 2733 
increase in fire weather over the 21st century (Figure S22). Increases in seasonal mean FWI 2734 
emerge by the mid-21st century and evolve steadily thereafter. The magnitude of change 2735 
remains modest under SSP1-2.6 and increases progressively under higher emissions 2736 
pathways, reaching up to 10 under SSP5-8.5 by the end of the century. Changes in annual 2737 
maxima are larger than those in seasonal means and exhibit greater variability, particularly 2738 
under higher emissions scenarios. While a positive signal dominates, some models continue 2739 
to simulate weak or near-zero changes. 2740 

  2741 

6.3.2. Changes in BA  2742 

During January-February 2026, anthropogenic climate forcing very likely (952% likelihood) 2743 
increased BA across the Chilean Temperate Forests and Matorral region (Figure 18, Table 8). 2744 
BA was 2.041.36 (1.000.87 to 11.877.37) times larger under present-day conditions than in a 2745 
counterfactual climate. The increase was driven primarily by dry conditions, which were very 2746 
likely to have enhanced BA and produced an AF of 1.9435 (1.071.00 to 10.4212.93) (Table 2747 
S13), in line with results from the FWI analysis. 2748 

The largest increases were concentrated in the central part of the region, where BA was 2749 
amplified by a factor of two with high likelihood. In contrast, parts of the Andean-Patagonian 2750 
forests in Argentina exhibited decreases in BA under anthropogenic forcing. The most 2751 
severely affected locations, represented by the top 5% of BA grid cells, also experienced 2752 
increased BA (Figure S23, Table S14), with an AF of 2.021.2 (1.01 to 96.50.96 to 44.13), 2753 
although confidence in this signal was lower at 9786% likelihood than for the region as a whole 2754 
. 2755 

Future changes in BA across the Chilean Temperate Forests and Matorral become significant 2756 
(>90% likelihood) starting in the 2070s. However, there is potential for substantial, though 2757 
uncertain, increases much earlier in the century, with some SSP3-7.0 projections suggesting 2758 
AFs of up to 1.48 by the 2030s. By the 2090s, SSP5-8.5 projects a very likely (98% likelihood) 2759 
increase in BA, with AF reaching 3.17 for events with a likelihood comparable to the January–2760 
February 2026 event. This increase is driven primarily by changes in weather conditions. 2761 
Weather-related amplification is virtually certain (>99% likelihood), with a central estimate of 2762 
approximately 1.66 and values of up to 2.6 by the end of the century. In contrast, fuel 2763 
responses remain uncertain and appear to be the dominant source of uncertainty in the overall 2764 
BA response. Fuel-related amplification ranges from 0.94 (a ~6% reduction) to 1.16 (a 16% 2765 
increase), and is only as likely as not (41%) to contribute to increased burning, though this 2766 
range is large enough to have a substantial impact on the final BA (Table S13). 2767 

Under SSP3-7.0, the projected increase is smaller but remains significant, with a very likely 2768 
(97%) increase in BA and an AF of 1.34 (1.05–2.64) by the 2090s. This corresponds to a 2769 
9.04% (2.47 to 17.44%) lower BA than projected under SSP5-8.5, suggesting that mitigation 2770 
efforts already implemented have reduced future fire risk. These benefits may emerge well 2771 
before the end of the century, with projected BA reductions of around 5.33% (0.03-12.99%) 2772 
by the 2040s relative to SSP5-8.5. However, substantially larger benefits remain achievable 2773 
through stronger mitigation. Compared with SSP3-7.0, SSP1-2.6 is associated with a likely 2774 
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(66%) and much more limited increase in BA by the 2090s, with AF constrained to 1.03 (0.80–2775 
1.36). Relative to SSP3-7.0, SSP1-2.6 leads to a virtually certain (>99%) reduction in BA of 2776 
around 24.1% (18.57 to 48.54%) by 2090-2099. Benefits also emerge in the near term, with 2777 
virtually certain reductions relative to SSP3-7.0 of 5.77% (4.46-12.64%) by 2030-2039 and 2778 
3.45% (3.09 - 5.61%) by 2040-2049.2779 
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 2785 
Figure 18: Top panels: Amplification of extreme BA due to anthropogenic climate forcing and future climate change. The left panel shows 2786 
attribution results for the focal event, with amplification factors (AF) for BA due to anthropogenic climate forcing. The right panel shows projected 2787 
amplification under future climate scenarios relative to the 2010–2019 baseline. Boxes indicate the interquartile range (IQR) of AF derived from 2788 
the ConFLAME posterior distribution, whiskers represent the 5-95% uncertainty range, and the solid black line denotes the median. 2nd row, BA 2789 
reduction represents the proportional decrease in BA for events equivalent in magnitude to the focal event. Here, "Already mitigated" quantifies 2790 
the difference in BA between the SSP5-8.5 and SSP3-7.0 scenarios, while "Mitigation Potential" identifies the further reductions achievable by 2791 
transitioning from SSP3-7.0 to SSP1-2.6 pathway. Colours indicate the contributing drivers: BA (red), fuel load (orange), and dryness (teal), with 2792 
each factor representing the effect of varying that component alone. Amplification factors greater than 1 indicate an increase in BA due to 2793 
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anthropogenic forcing or climate change. The lower maps show spatial patterns of attribution. The left map presents the AF of BA due to total 2794 
anthropogenic forcing, while the right map shows the likelihood of increased BA, calculated as the proportion of the ConFLAME distribution with 2795 
AF > 1. Dots indicate the grid cells that experienced 95% of the region's burned area during target months. 2796 
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 2797 

6.3.3 Changes in Typical Fire Behaviour  2798 
 2799 
According to BuRNN projections, annual average BA in the Chilean Temperate Forests and 2800 
Matorral shows relatively limited change in the near term. Relative to the 2010–2019 baseline, 2801 
BA is projected to decrease by 12% in 2030–2039 under SSP1-2.6, while remaining broadly 2802 
unchanged under SSP3-7.0 and SSP5-8.5 (Table S15). Similar patterns persist into 2040–2803 
2049. By the end of the century, BA declines slightly under SSP1-2.6 (10% below present-day 2804 
levels), while modest increases emerge under higher-emissions scenarios, reaching 19% 2805 
under SSP3-7.0 and 31% under SSP5-8.5. 2806 
 2807 
ConFLAME projections of mean annual BA broadly support the patterns identified by BuRNN, 2808 
although they additionally quantify substantial uncertainty around these projections and 2809 
indicate that larger changes, while unlikely, cannot be ruled out. Central estimates remain 2810 
relatively modest across all scenarios (Figure S25). The largest projected increase occurs 2811 
under SSP5-8.5, reaching an AF of 1.29 (1.04-2.94) by 2090–2099 with a 97% likelihood for 2812 
a climate-driven increase (Table S15). Under SSP3-7.0, significant increases in BA emerge 2813 
from 2060–2069 onwards (Figure S25), reaching an AF of 1.23 (1.02-2.27) by 2090–2099. In 2814 
contrast, SSP1-2.6 shows only small changes in the central estimate, and the lower bound 2815 
suggests BA could decline by around 10% by 2030–2039 (AF of 0.9 to 1.21) and up to 15% 2816 
by 2090–2099 (AF of 0.85 to 1.17). BuRNN projections generally fall within the ConFLAME 2817 
uncertainty ranges, except for SSP1-2.6 during 2030–2039. Haas et al. projections provide 2818 
additional context, suggesting that this muted regional signal may mask substantial spatial 2819 
variability (Figure S26). Under RCP2.6 in particular, some areas show consistent decreases 2820 
in BA across models, while parts of the coastal regions show emerging increases. This spatial 2821 
heterogeneity might be contributing to the weak signal in the regional mean BA seen in BuRNN 2822 
and ConFLAME (Table S15). 2823 
 2824 
Despite this uncertainty in mean BA, there is a clearer signal in dryness-driven changes in 2825 
ConFLAME results (Figure S25). When considering the influence of dryness alone, 2826 
ConFLAME indicates substantial, virtually certain increases in BA, with AFs of 1.30 (1.10 to 2827 
1.94) to under SSP3-7.0 and 1.40 (1.17 to 2.80) under SSP5-8.5 (99% and >99% likelihood, 2828 
respectively) by 2090-2099 (Table S15). This suggests that increasing dryness represents a 2829 
strong underlying pressure towards greater fire activity. This drying is not seen in SSP1-2.6, 2830 
which explains the large BA reduction under potential future mitigation - 18.3% (13.29 to 2831 
48.51%) reduction in BA under SSP1-2.6 vs SSP3-7.0 by 2090-2099, explained entirely by 2832 
changes in dryness.    2833 
 2834 
This has implications for fire behaviour beyond BA. Haas et al.'s projections of fire size show 2835 
relatively strong and consistent increases, particularly under RCP2.6, where all models agree 2836 
(Figure S26). Agreement weakens under RCP6.0, although the overall tendency towards 2837 
increasing fire size remains. In contrast, projections of fire intensity are more uncertain. 2838 
Results show a mixed spatial pattern, with areas of increasing and decreasing intensity, as 2839 
well as regions where intensity emerges in the future despite being absent in the baseline. 2840 
These results should be interpreted cautiously, as the model does not fully capture fuel 2841 
dynamics, which are a key control on fire intensity in this region. 2842 
 2843 
 2844 
 2845 
 2846 
 2847 
 2848 
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7. Conclusions: Summary of the State of Wildfires in 2025-2026 2858 

 2859 

7.1. Extreme Wildfires of 2025-2026 2860 
 2861 
Impacts from extreme fires over 2025-2026 include widespread human, ecological and 2862 
economic losses, deteriorated air quality, and burning of protected areas and forest carbon 2863 
projects. These impacts were driven by a pattern of regionally extreme wildfire events rather 2864 
than widespread anomalously high BA globally.  2865 

While global BA was below average, in line with continued decreases in savannahs and 2866 
grasslands in the past two decades,  a variety of anomalous fire seasons and extreme 2867 
individual fires were consequential at regional scales. Within this globally subdued fire year, 2868 
several distinct regional extremes emerged. The clearest positive fire carbon emissions 2869 
anomaly occurred in North America, where continental emissions reached 417.4 TgC, 184% 2870 
of the 20-year average and the third-highest total since 2003. Fire carbon emissions in Canada 2871 
reached 315 TgC, 195% above average and the second-highest in the record. Fires in Canada 2872 
forced 70,000 evacuations, triggered the declaration of Canada’s maximum firefighting 2873 
preparedness level, and reportedly caused direct losses of USD 360 million. Europe also faced 2874 
exceptional fire activity in 2025-26, with regional EFFIS statistics showing the largest BA total 2875 
on record (301% above its 2006-2024 average). Spain’s 95th-percentile fire size and rate of 2876 
growth were also 790% and 504% above average, respectively, while a fire complex in 2877 
Scotland became the UK’s first recorded megafire. In Australia, the number of mapped fires 2878 
was 88% above average and the highest in the record, although national BA and fire carbon 2879 
emissions totals remained close to or below average. In Asia, record or near-record BA 2880 
occurred in several countries, but South Korea was the clearest outlier: BA was 896% above 2881 
average and fires caused 32 fatalities and triggered the evacuation of approximately 37,000 2882 
people.  2883 

These regional extremes were accompanied by contrasting patterns of human, economic and 2884 
ecological exposure. Africa recorded its lowest continental BA in the MODIS record, yet an 2885 
estimated 20.93 million people were within fire perimeters, 1.57 million more than average. 2886 
Europe had US$4.11 billion in physical assets within fire perimeters, 2.2 times the average, 2887 
including US$2.05 billion in Greece. Fire-related PM2.5 produced above-average numbers of 2888 
population-weighted poor air quality days in 45 countries; Albania experienced 10 additional 2889 
poor air quality days, while Norrbotten, Newfoundland and Labrador, and Saskatchewan 2890 
recorded 13, 12 and 10 exceedance days, respectively, despite having none under 2891 
climatological fire emissions. Although the global extent of protected-area burning was the 2892 
lowest in the 24-year record, the percentage of national protected-area extent burned reached 2893 
record levels in South Korea, Cyprus, Bangladesh, the UK and Spain, at 56.1, 16.4, 6.2, 5.4 2894 
and 4.8 times their respective averages. Fire also affected 235 of the 1,798 assessed forest 2895 
carbon projects and burned 27,400 km2 within their boundaries; in Europe, project area burned 2896 
was 4.8 times the average. 2897 

Although wildfire impacts were observed across many parts of the world, three focal regions 2898 
stand out as representative examples of the extreme fire activity seen during 2025–2026: the 2899 
Midwestern Canadian Shield Forests; Northwest Iberia; the Chilean Temperate Forests and 2900 
Matorral. These regions experienced substantial societal and ecological impacts alongside 2901 
anomalously high BA and emissions, making them a useful lens through which to understand 2902 
the drivers of extreme fire seasons. 2903 
 2904 
BA and fire carbon emissions were among the highest on record in Canada for a third 2905 
consecutive year, impacting air quality in Canada, the US and beyond. Fires were 2906 
concentrated in Manitoba and Saskatchewan, where there were a total of two civilian deaths, 2907 
57,000 total evacuations, and fire carbon emissions anomalies were 11.7 and 4.77 times their 2908 
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respective averages. These fires drove high carbon losses from forests and affected local 2909 
weather, reinforcing a positive fire-climate feedback. Indeed, climate change has doubled the 2910 
likelihood of the extreme fire weather conditions seen during the 2025-2026 fire season in the 2911 
Midwestern Canadian Shield Forests, and has made its extreme BA 4610 times larger and 2912 
619 times more likely.  2913 
 2914 
In Europe, Iberia experienced a total of 14 megafires over August 2025, causing 14 fatalities 2915 
and evacuations of over 40,000 people. Northwest Iberia experienced some of its largest fires 2916 
on record, with BA ~3 times larger25% larger as a result of anthropogenic climate change. 2917 
This extreme fire activity caused widespread ecological and landscape damage, impacting 2918 
national parks and protected species, and led to the EU Civil Protection Mechanism for wildfire 2919 
assistance being activated across several countries simultaneously, placing pressure on 2920 
Europe’s shared emergency-response capacity. If warming continues under SSP3-7.0, we 2921 
could see 78% more BA for events like the 2025-2026 fire season in this region by the 2090s, 2922 
with some projections within the same scenario suggesting increases of around sevenfold. 2923 
Extreme fires could be up to 8% more likely, indicating greater future pressure on response 2924 
systems. Ongoing policies to reduce greenhouse gas emissions have likely already reduced 2925 
this projected increase by around 23%, and further progress towards the Paris Agreement 2926 
goals could reduce it by another 30 to 70% by the 2090s, with some substantial reductions 2927 
(~8%) even in the next 20 years. 2928 
 2929 
The area affected by the deadly fires in Chile was around doubled36% greater due to 2930 
anthropogenic climate change. These fires caused substantial loss of life, with 23 fatalities, 2931 
displaced 52,000 people, and incurred damage to thousands of houses and critical 2932 
infrastructure. Native ecosystems burned, impacting endemic wildlife, soil and water 2933 
resources. Looking ahead, the factors that contributed to these deadly fires are projected to 2934 
become more severe. Under a high-emissions future (SSP5-8.5), events comparable to those 2935 
of January–February 2026 could become more than three times larger by the 2090s. 2936 
Emissions reductions achieved to date have already lowered this projected increase, with fires 2937 
under SSP3-7.0 estimated to be around 9% smaller than under SSP5-8.5 by the end of the 2938 
century. However, the greatest benefits remain in the future: achieving pathways consistent 2939 
with the Paris Agreement could reduce BA during similar extreme events by around 24% 2940 
relative to SSP3-7.0, with benefits emerging within the next two decades. Nevertheless, even 2941 
under strong mitigation, some increase in BA remains likely, suggesting that part of the future 2942 
increase in extreme fire risk is already committed and will require adaptation as well as 2943 
mitigation. 2944 
 2945 
Across all focal regions, the likelihood of extreme fire weather like we saw in 2025-2026 has 2946 
increased due to climate change, and is projected to continue increasing at the same rate with 2947 
continued warming. This corresponds to a doubling in Canada today and at GWL +3°C, a 3-2948 
fold increase in Iberia, and a 50% increase in Chile. This behaviour is consistent across focal 2949 
regions despite differences in baseline fire regimes, suggesting a broadly consistent scaling 2950 
of extreme fire weather probability in a warming world. We also find that continued warming 2951 
drives increases in the expected total BA for future extreme events similar to those of 2025-2952 
2026, and individual fires that do occur are likely to be larger and more intense as a result of 2953 
climate change. Without recent emissions reductions, these future BAs could have been much 2954 
larger. Further progress towards the Paris Agreement goals could reduce BA during events 2955 
like these by a further 5-36%, and help limit the growth of individual fire sizes. Therefore, while 2956 
we are already witnessing the effects of climate change on extreme fires around the world, 2957 
concerted efforts to reduce emissions and limit further warming can still help mitigate the worst 2958 
impacts. 2959 
 2960 
Across the three focal regions, a common pattern of hydroclimatic drivers emerges from our 2961 
analysis. The most severe fire activity did not arise solely from short-lived weather extremes, 2962 
but from the interaction between long-term hydroclimatic preconditioning and acute 2963 
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atmospheric fire-weather conditions. In all three regions, fire-prone conditions developed 2964 
progressively over weeks to months as persistent dry anomalies increased landscape 2965 
flammability. In Canada and Chile, prolonged precipitation deficits led to groundwater 2966 
depletion and widespread fuel desiccation. In Northwest Iberia, an anomalously wet spring 2967 
promoted exceptional vegetation growth, which was subsequently transformed into abundant, 2968 
highly flammable fuel by drought and heat. Despite these differing pathways, all regions 2969 
entered the fire season with elevated fuel loads or aridity that greatly amplified the effects of 2970 
extreme fire weather. During the peak burning phases, atmospheric conditions became the 2971 
primary control on fire growth, although the dominant mechanisms varied regionally. Canada 2972 
experienced a combination of heat, wind, and lightning-driven ignitions; Iberia was 2973 
overwhelmingly influenced by repeated heatwaves and very low humidity; and Chile was 2974 
characterised by exceptionally strong wind events superimposed on already desiccated fuels. 2975 
Driver quantification analyses consistently show that fuel-related processes and atmospheric 2976 
fire weather acted together rather than independently, producing compound conditions that 2977 
exceeded those observed in most previous years. Collectively, these events highlight a 2978 
broader emerging pattern in extreme wildfire seasons: catastrophic fire activity is increasingly 2979 
associated with the cascading interaction of slow hydrological processes that precondition 2980 
fuels, and short-term extreme fire weather that determines when and how rapidly fires spread 2981 
(Richardson et al., 2022; Abatzoglou et al., 2021; Libonati et al., 2022). 2982 
 2983 
Despite interannual variability, implying that not every year is expected to become a large fire 2984 
year, and decreases in BA driven by fuel fragmentation that continue to dominate the global 2985 
trend, a persistent influence of climate change on regional extremes is clearly noticeable. Over 2986 
the last three years of the State of Wildfires reports, we have reported on exceptional fires in 2987 
carbon-rich forests and peatlands across western Canada, Amazonia, Pantanal, and the 2988 
Congo Basin, driven by prolonged hydroclimatic drying prior to extreme fire weather. In 2989 
contrast, fuel-limited regions including Northwest Iberia and Los Angeles experienced a 2990 
hydroclimatic rebound, with enhanced vegetation growth after anomalously wet conditions, 2991 
followed by rapid drying and extreme heat and drought. Both patterns are symptomatic of 2992 
already visible effects of climate change; longer and hotter dry seasons driving more fires in 2993 
fuel-abundant regions, and warmer, wetter winters followed by hotter, drier summers 2994 
propelling abnormally intense fires in fire-adapted ecoregions. Overlaid on the signal of 2995 
background warming, large-scale modes of variability such as El Niño Southern Oscillation 2996 
can drive significant weather and fire extremes (Chen et al., 2017). With a strengthening El 2997 
Niño over 2026 (World Meteorological Organization, 2026), we can expect further records to 2998 
be broken over the coming months (Di Giuseppe and Burton, 2026).  2999 
 3000 

7.2. Progress in the State of Wildfires Report 3001 
 3002 
Now in its third year, the State of Wildfires Report aims to be as community-driven as possible 3003 
to capture the widest breadth of cutting-edge knowledge from across the fire sciences. This 3004 
edition has seen improvements across all sections of the report, including BA measurement 3005 
and impacts analysis, drivers, attribution, and projections science.  3006 
 3007 
For the extreme identification section of the report, we have now moved to GFED5 emissions 3008 
which gives an improved estimate of total carbon emissions, including small fires and 3009 
agricultural fires, and updated emission factors. While the overall magnitude of emissions is 3010 
higher than previous versions of GFED, the trends remain consistent and therefore we 3011 
continue to report anomalies in these reports to understand year to year variations. We also 3012 
update the source of FRP observations, and the calculations of carbon emission anomalies 3013 
and peak fire intensity. New for the impacts section this year, we include an assessment of 3014 
BA exposure in Protected Areas.  3015 
 3016 
The drivers analysis of the focal case studies demonstrates the value of moving beyond 3017 
traditional fire-weather assessments to an integrated hydroclimatic framework that links 3018 
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antecedent water availability, fuel dynamics, and atmospheric conditions. Across all events, a 3019 
common feature was strong long-term fuel memory, whereby persistent precipitation deficits, 3020 
soil moisture and groundwater depletion, vegetation stress, and periods of anomalous fuel 3021 
accumulation preconditioned landscapes for extreme fire activity over weeks to months before 3022 
fire seasons began. This indicates that much of the predictive information needed to anticipate 3023 
extreme wildfire events is stored within the fuel system rather than the atmosphere alone, 3024 
meaning that conventional fire danger indices may fail to capture the longer-term pathways 3025 
through which hydroclimatic anomalies influence fuel availability and flammability. Since the 3026 
State of Wildfires project began we have already made significant progress in improving the 3027 
representation of fuel and therefore the hydrological memory of the predictive system, as well 3028 
as the data used to train the models. Future early-warning systems could also benefit from 3029 
incorporating direct observations and forecasts of fuel conditions, using satellite data, land-3030 
surface models, and vegetation monitoring to track fuel status in near real time and project 3031 
future risks. Such an approach would provide a more complete representation of the 3032 
processes governing wildfire activity, enabling earlier and more physically grounded warnings 3033 
of extreme fire risk and improving preparedness for the most consequential wildfire events. 3034 
 3035 
For the attribution analysis, the collaboration with World Weather Attribution (WWA) enables 3036 
a wider range of model attribution to be performed and lessons learned from the Rapid 3037 
Attribution Studies regularly performed by WWA helped strengthen community input into the 3038 
process. Diagnosing the fire weather conditions that play a key part in the attribution of 3039 
extreme events was further improved with the addition of the FWI7X metric to give a more 3040 
holistic view of fire weather, representing both short-term peaks and longer duration fire 3041 
anomalies. Through the three methods presented in this report, we are also able to report on 3042 
different aspects of the attribution question: emergence from natural variability through the 3043 
WWA approach (‘are events like this becoming more likely because of climate change?’); 3044 
attribution to external forcing through the CMIP6 large ensemble (‘how much does climate 3045 
change influence events of this magnitude?’); and event-specific attribution using HadGEM3-3046 
A (‘how much did climate change influence this specific event?’). Quantifying these different 3047 
measures of uncertainty results in different levels of confidence around the central estimate, 3048 
but ultimately, the results all broadly agree; climate change has increased the probability of 3049 
an extreme event such as the ones witnessed in 2025-26, and this gives us an improved 3050 
understanding of how anthropogenic forcing is altering extremes.  3051 
 3052 
Other areas of progression in this ongoing community effort include the expansion of multiple 3053 
independent fire models in the future projection analysis. In addition to ConFLAME projections, 3054 
we incorporate FWI-based projections that isolate atmospheric drivers and include results 3055 
from the BuRNN and Haas et al., models, which assess changes in mean BA with fire size, 3056 
for the first time, allowing us to assess other fire characteristics beyond BA. This builds on 3057 
lessons from last year, in which reliance on a single model made interpreting region-specific 3058 
results more challenging, particularly when competing mechanisms yielded uncertain signals 3059 
(see Southern California in Kelley et al. 2025). Bringing together these complementary 3060 
methods developed across multiple research groups strengthens confidence in the overall 3061 
direction of change.  3062 
 3063 
However, our results this year also highlight both the strengths and remaining limitations of 3064 
current climate models. Across multiple results, the reanalysis, numerical models and GCMs 3065 
generally agree on the direction of large-scale influences of climate change, consistently 3066 
indicating an increase in the likelihood and severity of extreme fire weather and BA. This 3067 
agreement across independent models and methods provides greater confidence in the 3068 
robustness of the overall signal, especially for future projections where there is still no 3069 
alternative to using GCMs. However, differences do emerge primarily in the magnitude of the 3070 
response. We see this in the FWI attribution for both Iberia and Chile, with the very different 3071 
scale of results between the models and reanalysis, and in the ConFLAME BA where the 3072 
future influence of climate change from modelled climate is much weaker than in the present-3073 
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day climate constrained by observations. These differences  reflect  the continuing challenge 3074 
of capturing the most extreme events and their tail risks, rather than disagreement over the 3075 
underlying direction of change, and suggests a more blended approach of data and models 3076 
could help improve our understanding of the influence of climate change on extremes.  3077 
 3078 
Finally, a key next step is to strengthen the report’s role as a policy-relevant evidence base, 3079 
by more explicitly connecting its strands of analysis to impacts, and broadening the range of 3080 
contributing expertise. While the report has made strong progress as a community-driven 3081 
effort, key areas such as hydroclimatic driver analysis, attribution, and future projection 3082 
modelling remain dominated by contributions from Europe and parts of the Americas. 3083 
Expanding participation from other regions, and strengthening links with international 3084 
modelling efforts such as FireMIP, will not only improve the robustness of the science but also 3085 
ensure that the evidence base reflects a wider range of fire regimes and expertise. Together, 3086 
these advances will enhance the relevance, credibility, and usability of the report, providing a 3087 
stronger foundation for informing policy and decision-making. 3088 

 3089 

7.5 Linking science to action 3090 

 3091 
This report's findings give wildfire policy a stronger scientific base. Its value, though, depends 3092 
on what happens next: how these findings move from research into decisions, training, tools 3093 
and day-to-day fire management, linking to action.  Scientific advances have substantially 3094 
improved our ability to analyse weather, climate, fuels, and fire impacts, but reducing wildfire 3095 
risk also depends on how people prepare for, respond to, and recover from fire events. In this 3096 
sense, a complementary report is being developed that will focus specifically on these societal 3097 
dimensions, extending the physical assessment presented here. Organisations such as 3098 
Global Fire Management Hub (FAO, 2026) hosted by FAO can also help fill this gap. 3099 
Coordinated platforms for integrated fire management can help turn the report’s evidence into 3100 
practical support for countries, regions and local teams, serving as a central platform for 3101 
practitioners. This could include capacity-building, technical guidance, policy advice and tools 3102 
that can be adapted to different ecosystems and fire-risk contexts, as well as space for peer-3103 
to-peer exchange between practitioners, researchers and policymakers. This matters 3104 
because, as we highlight in this report, there can be very different fire challenges across 3105 
regions. In some places, fires are becoming more severe in ecosystems that are not adapted 3106 
to burn. In others, especially in Arctic and subarctic areas, wildfire risk is emerging in ways 3107 
that demand faster learning and adjustment. 3108 
 3109 
By linking the report’s findings with implementation work, scientific evidence can move closer 3110 
to the people designing and applying wildfire risk reduction strategies on the ground. That 3111 
connection is essential if countries are to respond to changing fire regimes with approaches 3112 
that are both evidence-based and suited to local realities. Many projects are now applying 3113 
current scientific findings to regional and national programs to help improve their ability to 3114 
adapt, mitigate and manage fires. Recent political commitments have also solidified the 3115 
rationale for an increased integrated fire management. The Kananaskis Wildfire Charter 3116 
endorsed by G7 nations in June 2025 (Prime Minister of Canada, 2025), the Leader’s Call to 3117 
Action on Integrated Fire Management and Wildfire Resilience at COP30 in Brazil (FAO, 3118 
2026), the 7th Session of the United Nations Environment Assembly (UNEA-7) on 3119 
strengthening the Global Management of Wildfires (PIB Delhi, 2025) and the two resolutions 3120 
regarding disaster risk reduction adopted by the UN General Assembly in 2024 and 2025 3121 
(United Nations, 2025), called for enhanced action on fire management. These political 3122 
commitments demonstrate the need forprovided evidence that countries need better data, a 3123 
greater emphasis on innovation, stronger recognition of Indigenous fire stewardship and more 3124 
investment in risk reduction and preparedness, converting declarations into action. The 3125 
findings of this report support these commitments by providing crucial information needed for 3126 
integrated fire management.  3127 



 

97 

 3128 
 3129 

8. Competing Interests Statement 3130 

 3131 
Sander Veraverbeke is a member of the editorial board of Earth System Science Data. The 3132 
peer-review process was guided by an independent editor.  3133 
 3134 
Niels Andela and Dave van Wees are employees of BeZero Carbon Ltd., a carbon credit 3135 
ratings agency for the voluntary carbon market. 3136 
 3137 
 3138 
 3139 

9. Acknowledgements 3140 

 3141 
We would like to acknowledge Fraser Lott in helping to retrieve a lot of HadGEM3-A data for 3142 
this study, and Josh Hall for his help keeping us on track.  3143 
 3144 
AI tools (Microsoft Co-Pilot, ChatGPT-4, GrammerlyGO) were used to improve the quality of 3145 
the written text while drafting, although all authors edited the final text and take full 3146 
responsibility for what is written.  3147 
 3148 
 3149 
 3150 

10. Author Contributions 3151 

 3152 
Conceptualisation and Project Administration: CAB, FDG, MWJ, DIK. 3153 
 3154 
Data Curation, Resources, and Software: CAB, FDG, MWJ, DIK, MLFB, EBr, JRM, TRK, 3155 
ZL, BP, JME, ASIB, EBu, AC, EDT, JE, AJH, SL, GM, YQ, FRS, CBS, MAT-V, DvW, JBW, 3156 
EW, NA, EC, LG, MP, MT, GRvdW, SV. 3157 
 3158 
Formal Analysis: CAB, FDG, MWJ, DIK, MLFB, JRM, TRK, BP,  ZL, JME, OH, SL, KB, EBr, 3159 
IJMF, LF, AJH, SL, GM, YQ, FRS, CBS, MAT-V, RV, DvW, JBW. 3160 
 3161 
Visualisation: CAB, FDG, MWJ, DIK, MLFB, JRM, TRK, ZL, JME, KB, IJMF, LF, SL, AL, 3162 
FRS,  MAT-V, RV, JBW, NA, BP.  3163 
 3164 
Writing - Original Draft Preparation: CAB, FDG, MWJ, DIK, MLFB, EBr, JRM, ZL, ASIB, 3165 
AC, EdT, IJMF, LF, AJH, TK, TRK, SL, YQ, PSS, FRS, CBS, MAT-V, RV, JBW, EW, BB, MB, 3166 
GC, CMdB, KB, VMD, SHar, EAK, BN’D, CS, GS, JS, JA, NA, DSH, SHan, SM, MP, MT, LOA, 3167 
HC, PMF, CAK, J-LK, BP. 3168 
 3169 
Writing - Review & Editing: All authors.3170 



 

98 

11. Data Availability 3171 

Section 3, Extreme Wildfire Events and their Impacts in 2025-26: Regional Summaries of 3172 

Burned Area, Fire Emissions, and Individual Fire Characteristics for National, Administrative 3173 

and Biogeographical Regions are available at Jones et al. (2026; 3174 

https://doi.org/10.5281/zenodo.21262381, last access: 22 July 2026). Updates to the Global 3175 

Fire Atlas of individual fire size, duration, speed and direction are available at Andela and 3176 

Jones (2026; https://zenodo.org/records/17669692https://doi.org/10.5281/zenodo.21262381, 3177 

last access: 22 July 2026). Population Exposure to Wildfire data are available at Teymoor 3178 

Seydi et al. (2026; https://doi.org/10.5281/zenodo.20787866, last access: 22 July 2026). 3179 

Physical Asset Exposure to Wildfire data are available at Steinmann et al. (2026; 3180 

https://doi.org/10.5281/zenodo.21332621, last access: 22 July 2026). AnnualDaily mean 3181 

PM2.5 surface concentrations aggregated by Continent, Biome, Country, and Administrative 3182 

Region data are available at Di Tomaso et al. (2026; 3183 

https://doi.org/10.5281/zenodo.21277053, last access: 22 July 2026). Protected Areas 3184 

Exposure to Fire data are available at Cunill Camprubí et al. (2026; 3185 

https://doi.org/10.5281/zenodo.20764120, last access: 22 July 2026). Forest Carbon Project 3186 

Exposure to Fire data are available at Andela et al. (2026; 3187 

https://doi.org/10.5281/zenodo.21430353, last access: 22 July 2026). Anomalies in Extreme 3188 

Fire Weather Days by Continent, Biome, Country, and Administrative Region are available at 3189 

Turco et al. (2026; https://doi.org/10.5281/zenodo.20757872, last access: 22 July 2026). The 3190 

data products associated with the study by Roşu et al. (2026) concerning the modelled large-3191 

scale impacts of the 2025 Canadian wildfires is available at Roşu et al. (2026b; 3192 
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model and deriving driving variable anomalies are taken from the ERA5-Land dataset are 3195 

available from the Copernicus Climate Change Service (2019; 3196 

https://doi.org/10.24381/cds.e2161bac, last access: 22 July 2026). The fuel characteristic 3197 

dataset, updated from McNorton and Di Giuseppe (2024), is available from the ECMWF (2025; 3198 

https://doi.org/10.24381/378d1497, last access: 22 July 2026). The lightning intensity used for 3199 

the hydroclimatic drivers analysis is taken from the operational ECMWF IFS model. 3200 

Section 4-6: Attribution / Projection: FWI calculated from HadGEM3-A and Present-Day 3201 

Attribution using HadGEM3-A large ensemble data are available at Hartley et al. (2026; 3202 

https://doi.org/10.5281/zenodo.23267390, last access: 22 October 202622 July 2026). The 3203 

datasets generated for the present-day attribution and future projections of focal events using 3204 

FWI7X for Sections 4, 5 and 6 are available from Liu and Eden (2026; 3205 

https://doi.org/10.5281/zenodo.20827512, last access: 22 July 2026). HadGEM3-A historical 3206 

data are available from the Met Office (2016; 3207 

http://catalogue.ceda.ac.uk/uuid/99b29b4bfeae470599fb96243e90cde3, last access: 22 July 3208 

https://doi.org/10.5281/zenodo.21262381
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2026).  WWA Attribution and Future Projection of Focal Events Using FWI95 data are available 3209 

at Keeping (2026; https://doi.org/10.5281/zenodo.21374687, last access: 22 July 2026). BA 3210 

attribution and projection data used and produced by ConFLAME is available from Kelley et 3211 

al. (2026a;https://doi.org/10.5281/zenodo.23306277  3212 

https://doi.org/10.5281/zenodo.21468717, last access: 12 October 22 July 2026) for the 3213 

Midwestern Canadian Shield Forests, Kelley et al. (2026b; 3214 

https://doi.org/10.5281/zenodo.23306176https://doi.org/10.5281/zenodo.21458571, last 3215 

access 12 October : 22 July 2026) for Northwest Iberia, and Kelley et al. 3216 

(2026c;https://doi.org/10.5281/zenodo.23305946 https://doi.org/10.5281/zenodo.21459106, 3217 

last access: 12 October  22 July 2026) for the Chilean Temperate Forests and Matorral.  3218 

JULES-ES bias adjustment data is available at Wessel and Spuler (2026, 3219 

https://doi.org/10.5281/zenodo.21397548https://doi.org/10.5281/zenodo.21397548, last 3220 

access: 22 July 2026)    3221 

The 1901–2019 burned area simulation of BuRNN is available on Zenodo as well along with 3222 

all raw and pre-processed data to train BuRNN 3223 

(https://doi.org/10.5281/zenodo.17778519https://doi.org/10.5281/zenodo.17778519; Lampe, 3224 

2025a) as used in Lampe et al. (2026). 3225 

Haas et al. Burned area, fire size and fire intensity projections data are available from Haas 3226 
(2023a; https://doi.org/10.6084/m9.figshare.24764589) as used in Haas et al. (2026). 3227 

 3228 

12. Code Availability 3229 

 3230 

The code used to generate the probability ratios for the present-day attribution and future 3231 
projections of focal events using FWI7X for Section 4, 5 and 6 is available from Liu and Eden 3232 
(2026) at https://doi.org/10.5281/zenodo.20827512. 3233 

The code used to generate the probability ratios for the present-day attribution and future 3234 
projections of focal events using FWI95 for Sections 4, 5, and 6 is available from Keeping 3235 
(2026) at https://doi.org/10.5281/zenodo.21374687  3236 

The code used to produce the FWI HadGEM3-A attribution results is available from Burton et 3237 

al. (2026, https://doi.org/10.5281/zenodo.23303789)  3238 
 https://doi.org/10.5281/zenodo.21499355  3239 

The code associated with the study by Roşu et al. (2026a) concerning the modelled large-3240 
scale impacts of the 2025 Canadian wildfires is available at Roşu et al. (2026b; 3241 
https://doi.org/10.5281/zenodo.20523005). 3242 

The code to compute the physical asset exposure is available from Steinmann (2026) at 3243 
https://doi.org/10.5281/zenodo.21393395. 3244 

The ConFLAME model used for BA attribution and projections is available from Kelley et al. 3245 
(2026d) at https://doi.org/10.5281/zenodo.11421746  3246 

https://doi.org/10.5281/zenodo.21374687
https://doi.org/10.5281/zenodo.23306277
https://doi.org/10.5281/zenodo.21397548
https://doi.org/10.5281/zenodo.17778519
https://doi.org/10.6084/m9.figshare.24764589
https://doi.org/10.5281/zenodo.20827512
https://doi.org/10.5281/zenodo.21374687
https://doi.org/10.5281/zenodo.23303789
https://doi.org/10.5281/zenodo.20523005
https://doi.org/10.5281/zenodo.21393395
https://doi.org/10.5281/zenodo.11421746


 

100 

The BURNN model for BA projection is openly accessible on GitHub (https://github.com/VUB-3247 
HYDR/BuRNNhttps://github.com/VUB-HYDR/BuRNN, last access: 21 July 2026) and is 3248 
archived on Zenodo under copyright license CC BY 4.0 3249 
(https://doi.org/10.5281/zenodo.17834206https://doi.org/10.5281/zenodo.17834206; Lampe, 3250 
2025b) as used in Lampe et al. (2026) 3251 

Haas et al. Burned area, fire size and fire intensity projections code as used in Haas et al. 3252 
(2026) is available from Haas (2023b) at https://doi.org/10.6084/m9.figshare.24764583 (for 3253 
processing data and setting up model); Haas (2023c)  3254 
https://doi.org/10.6084/m9.figshare.24764577 (for running the model) and Haas (2023d) at 3255 
https://doi.org/10.6084/m9.figshare.24764571 (for analysing results) 3256 
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