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The economic and ecological costs of wildfire in the United States 
have risen substantially in recent decades. Although climate change 
has likely enabled a portion of the increase in wildfire activity, the 
direct role of people in increasing wildfire activity has been largely 
overlooked. We evaluate over 1.5 million government records of 
wildfires that had to be extinguished or managed by state or 
federal agencies from 1992 to 2012, and examined geographic and 
seasonal extents of human-ignited wildfires relative to lightning- 
ignited wildfires. Humans have vastly expanded the spatial and 
seasonal "fire niche" in the coterminous United States, accounting 
for 84% of all wildfires and 44% of total area burned. During the 
21-y time period, the human-caused fire season was three times 
longer than the lightning-caused fire season and added an average 
of 40,000 wildfires per year across the United States. Human-started 
wildfires disproportionally occurred where fuel moisture was higher 
than lightning-started fires, thereby helping expand the geographic 
and seasonal niche of wildfire. Human-started wildfires were dom­
inant (>80% of ignitions) in over 5.1 million km^, the vast majority 
of the United States, whereas lightning-started fires were dominant 
in only 0.7 million km^ primarily in sparsely populated areas of the 
mountainous western United States. Ignitions caused by human 
activities are a substantial driver of overall fire risk to ecosystems 
and economies. Actions to raise awareness and increase manage­
ment in regions prone to human-started wildfires should be a focus 
of United States policy to reduce fire risk and associated hazards.
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The United States has experienced some of the largest wildfire 
years this decade, with over 36,000 km^ burned in 2006, 2007, 
2012, and 2015 (1). There is national and global concern over how 

fire regimes have changed in the past few decades and how they will 
change in the future (2-4). In the western United States, there is 
strong evidence that regional warming and drying, including that 
directly attributed to anthropogenic climate change, are linked to 
increased fire frequency' and size and longer fire seasons (5-9). 
However, the role that humans play in starting these fires and the 
direct role of human-ignitions on recent increases in wildfire activity 
have been overlooked in public and scientific discourse because of 
the difficulty in ascribing a cause, either human- or lightning-started 
(10). Humans primarily alter fire regimes in three ways: changing 
the distribution and density of ignitions, shifting the seasonality of 
burning, or altering available fuels (2, 3). Geographic variability in 
regional and continental-scale fire activity in the United States is 
strongly tied to proxies for these human-caused changes, including 
population and road density, and different land-use and develop­
ment patterns (10-15). Although changing climate and fuels also 
influence fire regimes across the United States (10,16,17), there can 
be no fire without an ignition source. Here, we explore the role that 
human-started wildfires play in modem United States fire regimes.

Ignitions arc often presumed to be saturated (18, 19), and 
therefore have limited ability to predict fire activity. However, 
several studies suggest that humans play an important role in

redistributing ignitions (20-22), particularly where lightning rarely 
occurs or where lightning is not concurrent with dry conditions 
(23). The human-fire connection in the modern era appears 
strongest at intermediate levels of development, as fires become 
less likely in the landscape beyond a certain population density, 
level of urbanization, or dependence on fossil fuels (11, 13, 24). 
Overall, humans expand the spatial and temporal “fire niche” by 
introducing ignitions into landscapes when fuels are sufficiently 
dry enough to ignite and carry fire, but when lightning is rare. 
Human ignitions are therefore a critical force acting to expand 
how the fire niche is realized across United States ecoregions.

National-scale analysis of human alteration of the fire niche is 
critical given that the annual expense of fighting wildfires has 
exceeded $2 billion in recent years, and the acemed direct and 
indirect impacts of wildfire on infrastructure and communities 
could be 30 times that amount (25). Policies that govern wildfire 
management and response are also directed at the national level, 
demanding anatysis at a national scale (10, 22, 26). Although re­
cent human influence on fire regimes has been studied at local 
(13) to regional scales (14), human influence nationally remains 
poorly understood (10). National policies can strongly influence 
fire regimes (27) and, with sufficient information on human igni­
tions, policy directives could target human behavior in ways that 
remediate increasing trends in wildfire risk.

Here, we ask how human ignitions have altered the spatial ex­
tents, seasonality, and temporal trends in wildfire across the co­
terminous United States. We analyze over 1.5 million records of 
both human- and lightning-started fires in the United States from
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Fig.l. The total number of wildfires (dot size) and the proportion started by 
humans (dot color: red indicating greater number of human started fires) 
within each 50 km x 50-km grid cell across the coterminous United States from 
1992 to 2012. Black lines are ecoregion boundaries, as defined in the text.

1992 to 2012 (28). All of these wildfires necessitated an agency re­
sponse to manage or suppress them, and therefore posed a threat 
to ecosystems or infrastructure; this record does not include in­
tentionally set prescribed bums or managed agricultural fires. To our 
knowledge, this is the most comprehensive assessment of the role of 
human-started wildfires across the United States over the past two 
decades. We compare: (i) the spatial extents of human- vs. lightning- 
started wildfires, (ii) the seasonality of human vs. lightning wildfires,
(iii) the climate niche for human- vs. lightning-started wildfires, and
(iv) 21-y trends in large human vs. lightning wildfires. Our analysis 
documents the pronounced expansion of wildfire extent, seasonality 
of wildfires, and increasing numbers of large wildfires through time 
as a result of human-related ignitions across the United States.

Human-Related Ignitions Vastly Expanded the Extent of 
Wildfire
Human-started wildfires represented 84% of the 1.5 million wild­
fires included in this analysis (n = 245,446 lightning-started fires;

n = 1,272,076 human-started wildfires). The eastern United States 
and western coastal areas were dominated by human-started 
wildfires, whereas lightning-started fires dominated the mountain­
ous regions of the western United States (Fig. 1, Table 1 and Table 
SI). Here we define a fire regime as dominated by either human or 
lighting ignitions when one cause accounts for more than 80% of 
the number of fires in a given 50 x 50-km grid cell. Based on this 
definition, 5.1 million km^, or 60% of the total land area of the 
coterminous United States, was dominated by human-started 
wildfires, whereas only 0.7 million kni^, or 8% of the area, was 
dominated by lightning-started fires. In addition to expanding the 
numbers of fires, humans also expanded the total area burned. 
Human-started wildfires burned a total of 160,274 km^, or ~44% of 
the total area burned from 1992 to 2012 (Table 1).

Human-Related Ignitions More Than Tripled the Length of 
the Wildfire Season
Human ignitions dramatically expanded the wildfire season in the 
United States, particularly during spring. The length of the human- 
started wildfire season [defined as the interquartile range (IQR) of 
human-ignited fires] was 154 d, more than triple that of the 
lightning wildfire season (IQR = 46 d) (Fig. 2 and Table 1). This 
national-scale expansion is driven by earlier (spring) human-started 
fires in eastern ecoregions coupled with later (late summer or 
fall) human-started fires in western ecoregions (Table S2). The 
median discovery date for human-started fires was over 2-mo (May 
20th) earlier than lightning-started fires (July 25th). Summed 
across the 21-y record, the most common day for human-started 
fires by far was July 4th, US Independence Day, with 7,762 fires 
starting that day over the course of the record (Fig. 2), whereas, the 
most common day for lightning-started fires was July 22nd. Of 
all lightning-ignited fires, 78% occurred in the summer (June- 
August), 9% in the spring (March-May), and 12% in the fall 
(September-November). In contrast, human-ignited wildfires 
were more evenly distributed throughout the year, with 24% in 
summer, 38% in spring, 19% in fall, and 19% in winter. This pro­
nounced expansion of the wildfire season was also evident spatially 
(Fig. 3), with human-ignited wildfires occurring predominantly in 
spring in the eastern United States and in the fall and winter in 
Texas and the Gulf states. See Table SI for state-level analysis. 
When lightning-started fires were rare (<5% and >95% quantile; 
i.e., before May 13th or after September 16th), humans ignited 
842,289 wildfires, effectively increasing the number of wildfires 35- 
fold compared with the 24,081 lightning-ignited wildfires during 
these spring, fall, and winter seasons.

Table 1. The number of wildfires, total burned area (ha), and fire season length (IQR, in days), by ecoregion (ordered by percent 
human-caused fires) and within the coterminous United States from 1992 to 2012

No. of fires Area burned (ha)
Length (IQR, 

days)

Ecoregion Human Light Human caused (%) Human Light Human caused (%) Human Light Human expansion (%)

MC 87,274 2,855 97 2,143,282 253,210 89 85 45 189
NF 61,673 2,574 96 302,561 82,721 79 51 79 N/A
ETF 81 5,499 44,859 95 3,827,045 829,293 82 167 66 253
MWCF 14,586 925 94 19,251 27,291 41 67 52 129
GP 134,944 17,586 88 3,992,557 2,564,955 61 148 47 315
SSH 7,504 2,167 78 340,873 254,418 57 55 41 134
TWF 4,832 1,917 72 357,150 350,477 50 98 52 188
NAD 55,422 52,044 52 2,394,677 8,880,691 21 92 40 230
NFM 76,735 94,017 45 1,895,622 5,731,733 25 75 36 208
TS 13,607 26,502 34 754,393 1,152,064 40 85 39 218
CONUS 1,272,076 245,446 84 16,027,412 20,126,852 44 154 46 335

1^is

CONUS, Coterminous United States; ETF, Eastern Temperate Forests; GP, Great Plains; MC, Mediterranean California; MWCF, Marine West Coast Forests; NAD, North 
American Desert; NF, Northern Forests; NFM, Northwest Forested Mountains; SSH, Southern Semiarid Highlands; TWF, Tropical Wet Forests; TS, Temperate Sierras.
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Fig. 2. Frequency distributions of human and light­
ning-caused wildfires by Julian day of year. {A) Fre­
quency distribution of wildfires across the coterminous 
United States from 1992 to 2012 {n = 1.5 million); 
(6) map of United States ecoregions; (C) frequency 
distributions of wildfires by ecoregions, ordered by 
decreasing human dominance.

Human-Driven Expansion of the Fire Niche
Humans greatly expanded the natural fire niche (Fig. 4), which we 
calculated as the co-occurrence of the average monthly lightning 
density and 1,000-h dead fuel moisture. Regions and seasons of 
moderate to high lightning-started fire density (>0.4 fires per 
1,000 km^ per month) had a median lightning-strike density of 
0.19 (IQR: 0.065-0.57) strikes per square kilometer per month 
and a median 1,000-h fuel moisture of 11.9% (IQR: 9.25-15.6%) 
(Fig. 4A). In contrast, regions and seasons of moderate to high 
human-started fire density (>0.4 fires per 1,000 km^ per month) 
had a median lightning-strike density of only 0.11 (IQR: 0.025- 
0.39) strikes per square kilometer per month and a median 1,000-h 
fuel moisture of 17.8% (IQR: 15.95-19.25%) (Fig. 4B). The me­
dian fuel moisture and lightning conditions when human-started 
wildfires occurred were significantly different from those values 
for lightning-started fires (P < 0.0001). Areas and months of 
moderate to high human-caused fire density had approximately 
40% fewer lightning strikes, and nearly 50% higher fuel moisture 
levels (based on median values) than for moderate to high light­
ning-caused fire density. Additional exploration of the fire niche 
for human-started and lightning-started fires relative to lightning

density, fuel moisture, and net primary production (NPP), a proxy 
for fuels, is provided in Figs. SI and S2.

Increasing Trends in Large Human-Started Wildfires
During the 21-y time period, there were significant increasing 
trends in large wildfires ignited by both lightning (n = 4,312; Theil- 
Sen estimated slope = 12.2; P = 0.001) and humans (n = 4,143; 
Theil-Sen estimated slope = 3.6; P = 0.004) (Fig. S3). There was a 
strong dichotomy in human vs. lightning trends seasonally (Fig. 5). 
Qverall trends in lightning-caused fires were primarily driven by 
increasing numbers of large summer fires (Fig. 5B), whereas 
overall trends in human-caused fires were primarily driven by in­
creasing numbers of large spring fires (Fig. 5D). Spatially, light­
ning-caused fires increased the most in the Northwest Forested 
Mountains ecoregion (Fig. S4H), whereas human-caused wildfires 
increased the most in the Great Plains ecoregion (Fig. S4B).

Discussion
Humans, the keystone fire species (29), play a primary role in 
spatially and temporally redistributing ignitions and resulting 
wildfires. We document that over 84% of the government-recorded

A Lightning-caused fires 0 Human-caused fires
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Fig. 3. Comparison of seasonality for (A) lightning- 
vs. (6) human-ignited wildfires. Human Ignitions ex­
pand the seasonal fire niche considerably into spring 
and fall months. Colors show the season with the 
maximum Ignitions caused by lightning and human 
within each 50 km x 50-km grid cell. Size of dot In­
dicates the number of unique lightning and human 
fires between 1992 and 2012. Ecoregion boundaries 
are overlaid for visualization.
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Fig. 4. Human vs. lightning fire niche relative to 
fuel moisture and lightning density, with greatest 
resulting wildfire density represented by dark red. 
{A) Lightning-started fires occur in areas with high 
lightning-strike density and dry fuels. (6) Human- 
started wildfires expand the fire niche to include 
areas with low lightning-strike density as well as 
areas with higher fuel moisture. Graphs on the bot­
tom and far right show histograms of 1,000-h dead 
fuel moisture and lightning strikes, respectively, for 
human-and lightning-started fires.

wildfires were started by people from 1992 to 2012. Sixty percent of 
the total land area of the coterminous United States was dominated 
by human-started wildfires, whereas only 8% of the area was 
dominated by lightning fires. Humans tripled the length of the 
wildfire season, extending burning into the spring, fall, and winter 
months. During the spring, fall, and winter, people added more than 
840,000 wildfires, a 35-fold increase over the number of lightning- 
started fires in those seasons. This expansion of the fire-niche was 
caused by human-related ignitions under higher fuel moisture con­
ditions, compared with lightning-started fires. Moreover, during tliis 
21-y record, large human-started wildfires increased significantly.

There was a strong national east-west dichotomy in the spatial 
distribution of human-started wildfires. Although human-started 
wildfires were pervasive across the United States (Fig. 1), the ex­
pansion of human-started wildfires relative to lightning-started fires 
was most dramatic in the eastern United States and central and 
southern California (Figs. 1 and 2C). Recent work for California 
confirms the important role of humans, with anthropogenic vari­
ables explaining half of the variability in fire probability over the 
past four decades (30). In contrast, lightning-started fires were

found primarily in the intermountain west and Florida and occurred 
predominantly in the summer, reflecting national lightning strike 
patterns (31) (Fig. 2C). This finding supports other studies of hu­
man vs. lightning ignition sources that have found an important 
distinction between eastern and western United States fire patterns 
(10, 21) and drivers (32). Some explanations for this distinction 
include higher population and housing densities, lower proportions 
of public land, and more extensive land use and development in the 
eastern United States (33, 34), all of which could lead to more 
sources of antlnopogenic ignitions. Synchrony between lightning 
activity and the seasonal nadir of fuel moisture in the western 
United States also likely contributes to these geographic differences. 
However, even with a projected increase in the number of lightning 
strikes as a result of anthropogenic climate change (50% by 2100) 
(35), humans would still remain the dominant ignition source across 
the majority of the United States land area. The majority of the 
wildfires requiring agency suppression in the east can be attributed 
to escaped fires from debris burning occurring in the spring months 
(or winter in Texas and the Gulf Coast) (Fig. 3). Between 1992 and 
2012, wildfires caused by debris burning tended to be small (median

^ Lightning-caused fires 0

Fig. 5. Trends In the number of large wildfires ver­
ified by MTBS records from 1992 to 2012 for light­
ning-started fires (/\-C) vs. human-started fires (D-F) 
in the spring (green: >4 and D), summer (red: B and f), 
and fall (orange: C and F). Where trend lines are 
shown, Theil-Sen estimated slopes are significantly 
different from zero (P < 0.05).
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fire size 0.4 ha, IQR: 0.14—1.62 ha), but still an important source of 
risk to surrounding ecosystems. At finer scales, there are also no­
table patterns in human- vs. lightning-started wildfires (Fig. S5). 
Increased wildfires can follow road networks (36), the wildland- 
urban interface (13), and boundaries between agricultural and 
forested areas (37), highlighting just a few examples of how human 
activities and cultural drivers provide ignitions that substantially 
change the distribution of fire across the United States (38).

Our findings reinforce the strong imprint of people on fire re­
gimes through changes in wildfire seasonality, which has been 
documented globally (39). In the past few decades, early onset of 
warmer and drier conditions has promoted greater fire activity 
across the western United States (6, 7, 40). However, our study 
highlights the equally important role of human ignitions in 
changing modem fire regimes by increasing the fire season length 
to encompass the entire year. The vast majority (78%) of lightning- 
started fires occurred during the surrrmer months, whereas 76% of 
human-started fires occurred during the spring, fall, and winter 
months. Moreover, this trend varies substantially by ecoregion, 
reflecting again the principle dichotomy between the eastern and 
western United States (Fig. 3). Human-started fires extend the fire 
season earlier in the east, and later in the west (Fig. 3 and Table 
S2). Observations suggest that climate change has extended the 
duration of the fire weather season across most of the globe, in­
cluding parts of the United States by a couple of weeks over the 
past three decades (5, 9), whereas we show that human ignitions in 
the United States increased the length of the fire season by more 
than three mo. There was also a notable mark of American culture 
on the distribution of wildfires, with the peak day of wildfires oc­
curring on July 4th, concurrent with Independence Day fireworks 
displays (Fig. 2). Indeed, Americans start over twice as many 
wildfires on July 4th as any other summer day. A similar cultural 
mark has also been demonstrated globally with a marked decline 
in wildfires on Sunday compared with other weekdays (41).

Thus, at the national scale, human ignitions dramatically expand 
the spatial and seasonal niche of fire. The key components that 
define the fire niche are ignition sources, fuel mass, and desiccation. 
By exploring the fire niche along these axes, our results show that 
lightning files are primarily constrained to areas with a lightning- 
strike density of greater than 100 strikes per grid cell per month (0.04 
strikes/km^ per month) and are concurrent with drier fuels (< 15% 
fuel moisture) (Fig. 4). Human ignitions expand fires into regions 
with higher fuel moisture (Fig. 4) and higher NPP (Figs. SI and S2), 
suggesting that humans create sufficient ignition pressure for wetter 
fuels to bum. As a consequence, human ignitions have expanded the 
fire niche into areas with historically low lightning-strike density, such 
as Mediterranean California, or low concurrence of lightning and dry 
conditions, such as Eastern Temperate Forests (Fig. 1).

Over the past two decades, there was a significant increase across 
the United States for both human- and lightning-caused large fires 
(Fig. S3). The significant increase in large lightning fires is driven 
primarily by fires in summer months (Fig. 5) in the Northwest 
Forested Mountains ecoregion of the western United States (Fig. 
S4). This finding is consistent with other studies that have demon­
strated an increase in large fires across the western United States (6, 
7, 40), likely as a consequence of changes in climate and fuels rather 
than ignitions. In contrast, the significant trend in human-caused 
fires is primarily driven by an increase in large fires during spring 
months (Fig. 5) in the Great Plains ecoregion of the United States 
(Fig. S4). This increasing trend suggests that earlier springs as a result 
of climate change (42, 43) may be interacting with human ignition 
sources to increase the risk of large fires in the central United States.

The strong year-to-year variability in human ignitions (Fig. S3 and 
vS4) may reflect the degree to which human choices can affect fire 
regimes. However, interarmual climate variability also influences 
fuel moisture, NPP, and short-term weather conditions that enable 
the spread of human-ignited wildfires (44). There was a significant 
temporal correlation between large human- and lightning-started

fires (R = 0.75). This pattern has been observed previously in the 
western United States (23) and suggests that large-scale climate 
drivers affect the frequency of both human- and lightning-caused 
fires. It is unknown how human actions will be affected by hotter 
and drier conditions, potentially increasing or decreasing ignitions 
from land use, recreation, and other sources. Increased public 
awareness and focused policy and management, particularly in years 
with elevated fire risk associated with climatic anomalies, are 
needed to reduce the number of human-caused ignitions.

In conclusion, we demonstrate the remarkable influence that 
humans have on modem United States wildfire regimes through 
changes in the spatial and seasonal distribution of ignitions. Al­
though considerable fire research in the United States has rightly 
focused on increased fire activity (e.g., larger fires and more area 
burned) because of climate change, we demonstrate that the ex­
panded fire niche as a result of human-related ignitions is equally 
profound. Moreover, the convergence of warming trends and ex­
panded ignition pressure from people is increasing the number of 
large human-caused wildfires (Fig. 5). Currently, humans are 
extending the fire niche into conditions that are less conducive to fire 
activity, including regions and seasons with wetter fuels and higher 
biomass (Figs. 3 and 4). Land-use practices, such as clearing and 
logging, may also be creating an abundance of drier fuels, potentially 
leading to larger fires even rmder historically wetter conditions. 
Additionally, projected climate warming is expected to lower fuel 
moisture and create more frequent weather conditions conducive to 
fire ignition and spread (45), and earlier springs attributed to climate 
change are leading to accelerated phenology (42). Although plant 
physiological responses to rising CO2 may reduce some drought 
stress (46), climate change will likely lead to faster desiccation of fuels 
and increased risk in areas where human ignitions are prevalent.

Uncertainty remains regarding how antlnopogenic climate change 
will alter wildfire activity geographically and seasonally (47, 48), par­
ticularly in areas where human-caused fires dominate. Moreover, the 
current wildland-urban interface, where houses intermingle with nat­
ural areas, constitutes 9% of the United States total land area (33) but 
is projected to double by 2030, predominantly in the intermountain 
West (49). This expected development expansion will increase not 
only ignition pressure, but also the vulnerability of new infrastructure. 
Human-driven expansion of the spatial and temporal distribution of 
ignitions makes national- and regional-scale policy interventions and 
increased public awareness critical for reducing national wildfire risk.

Materials and Methods
For this analysis, we used the publically available US Forest Service Fire Program 
Analysis-Fire Occurrence Database (FPA-FOD) (28). This comprehensive dataset 
includes United States federal, state, and local records of wildfires (both on 
public and private lands) that were suppressed from 1992 to 2012, a total of ~1.6 
million records. Previous studies have focused on the western United States (20), 
federal lands (22), or records from just one agency (21). Each entry includes at 
minimum the location, discovery date, and cause of the wildfire. We excluded 
114,191 wildfires with an unknown cause and analyzed the spatial, seasonal, and 
temporal patterns of human-vs. lightning-started wildfires. In total, 1,517,522 
wildfires were included in the analysis. Fluman-started wildfires were caused by a 
variety of sources, including the US Forest Service-designated categories of 
equipment use, smoking, campfire, railroad, arson, debris burning, children, 
fireworks, power line, structure, and miscellaneous fires (28). Spatially, we cal­
culated the proportion of human- vs. lightning-caused wildfires within equal- 
area 50 X 50-km grid cells across the coterminous United States. This grid size 
corresponds roughly to the size of an average United States county. For each 
grid cell, we calculated the season (winter, spring, summer, or fall) when the 
majority of human-caused and lightning-caused wildfires were started. All spa­
tial analyses were conducted in the Albers-Conical equal-area projection. To 
determine the seasonal distribution of wildfires, we plotted the distribution of 
human- and lightning-started fires by the day of year for the coterminous United 
States and for individual ecoregions. We used the level 1 ecological regions of 
North America, developed by the Commission for Environmental Cooperation 
(50). We calculated the length of the human- and lightning-caused fire seasons 
as the IQR of the Julian day of recorded fire ignition: that is, the difference 
between the first and third quartiles.
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We determined how humans expanded the fire niche by comparing the 
lightning-strike density (i.e., natural ignition pressure) and fuel-moisture condi­
tions under which actual human- and lightning-started fire events occurred. We 
obtained daily 1,000-h dead fuel moisture data from the surface meteorological 
data (51) on a 4-km grid from 1992 to 2012, and computed monthly averages 
across the 21-y study period. We obtained 4-km gridded monthly lightning-strike 
data from the Vaisala National Lightning Detection Network (https^/wvwv.ncdc. 
noaa.gov/data-access/severe-weather/lightning-products-and-services) and aver­
aged the data over the 21-y study period. To account for fuel limitations, we also 
explored the fire niche as a function of fuel amount (approximated by NPP). We 
used MODIS mean annual NPP data (1-km resolution, from 2002 to 2015) (52) for 
this purpose. These three datasets were aggregated to the common 50 x 50-km 
grid cell. We calculated the number of human- and lightning-started fires by grid 
cell using the FPA-FOD dataset (28). We excluded any grid cells from subsequent 
analyses that did not report at least one lightning-caused or human-caused 
wildfire over the period of record. We tested whether fire niche expansion (as 
determined by fuel moisture and lightning-strike density) caused by human ig­
nitions was significant based on Mann-Whitney tests between human- vs. 
lightning-started fires.

To assess trends in human- vs. lightning-caused wildfires through 
time, we used only large fires that were independently verified by the

Monitoring Trends in Burn Severity (MTBS) project (53). We specifically 
focused on these large fires (>400 ha in the west, >200 ha in the east; n = 
8,455) for comparability with previous research, which has examined 
temporal trends in the western United States and the link to climate 
warming (6, 7, 40), but has not investigated the relative contribution of 
human-started fires at a national scale. In addition to overall temporal 
trends, we tested for significant trends by ignition source versus season 
(spring, summer, fall) and versus ecoregion based on the level I ecological 
regions of North America (50). We explored a similar analysis using all 
available FPA-FOD data, but changes in reporting frequency through time 
for some states precluded a robust temporal analysis. We tested for trends 
In wildfire numbers through time using the nonparametric Thell-Sen es­
timator (54) and tested for trend significance using nonparametric Mann- 
Kendall tests (55).
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