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A novel fire regime driven by increased lightning activity and 
lightning ignition efficiency for northwestern Patagonia, Argentina 
Thomas KitzbergerA,* and Rodrigo E. BürgesserB  

ABSTRACT 

Background. Northwestern Patagonia, Argentina, has in recent decades experienced large 
lightning-ignited wildfires that suggests ongoing changes into a novel fire regime. Aims. This 
study investigates spatial and temporal patterns, drivers and trends in lightning and lightning 
storm incidence and lightning ignition efficiency. Methods. We spatially/temporally matched 
10 years of lightning stroke data, historical fire records and atmospheric reanalysis datasets. Key 
results. Andean forests had the highest incidence of dry lightning and highest ignition efficiency. 
Incidence of large lightning storms was associated with high atmospheric convective activity, 
related to an enhanced south reaching South American Low-Level Jet. Lightning ignitions were 
largely controlled by antecedent fire weather represented by threshold values of Fire Weather 
Index. Positive multidecadal trends in atmospheric instability and frequency of extreme fire 
weather relate to the observed 18-fold increase in lightning-caused fires, accounting for nearly 
50% of the area burned in the last decade. Conclusions. More frequent lightning-ignited wildfires 
results from both increased monsoonal influence inducing atmospheric instability and warming- 
drying trends that impact on fuel conditions. Implications. Continued warming, combined with 
increasing lightning activity, suggest a growing role for lightning-ignited wildfires in shaping 
regional fire regimes, thus posing new challenges to fire managers and the society.  

Keywords: climate change, fire weather, ignition efficiency, lightning ignitions, Patagonia, 
Rossby waves, South American low-level jet, wildfires. 

Introduction 

Lightning is the main agent of natural fires worldwide (Song et al. 2024), yet its relative 
importance in shaping fire regimes of ecosystems varies geographically according to both 
incidence and ignition efficiency. Recent trends and forecasted changes in the global 
climate system are predicted to profoundly alter lightning-ignited wildfire (LIW) regimes 
(Pérez-Invernón et al. 2023), rearranging circulation patterns that may regionally increase 
frequency of synoptic conditions associated with lightning (Qie et al. 2020), particularly dry 
lightning (Kalashnikov et al. 2022) and modifying fire weather that exposes drier fuels to 
lightning (Hessilt et al. 2022). Such warming-induced reorganization of fire regimes may 
exacerbate area burned and carbon emissions (Pérez-Invernón et al. 2023). Moreover, 
certain regions where LIW were historically considered seldom events may be witnessing 
the emergence of novel non-analog fire regimes (Cunningham et al. 2024) dominated by 
large LIW. Because LIW can occur in remote inaccessible locations, they are harder to detect 
and reach, posing significant challenges to fire managers (Podur et al. 2003). 

Identifying pyrogeographic regions that are experiencing shifts towards lightning- 
dominated fire regimes becomes a crucial task for assessing potential ecosystem vulner
abilities and/or new carbon emission sources. Global and national detection networks are 
useful tools for detecting patterns and understanding drivers of lightning occurrence. 
However, changes in network detection efficiency and relatively short records do not 
allow for identifying decadal-scale trends in lightning activity (Bürgesser 2017). One way 
to overcome this limitation is to use homogenous periods from these networks to identify 
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key climatological conditions (proxies) for lightning occur
rence, that are available for longer time periods to indirectly 
infer trends in conditions conducive to lightning. 

Spatial/temporally explicit lightning stroke data, when 
used in combination with records of lightning ignitions, can 
provide key data on the factors that influence ignition effi
ciency (Pineda et al. 2014; Hessilt et al. 2022). Ignition 
efficiency may vary spatially, seasonally or by fuel type. In 
the context of warming/drying trends, it becomes important 
to identifying thresholds of fire weather/fuel conditions that 
increase lightning ignition probabilities. 

Northwestern Patagonia, Argentina, is considered a region 
of relatively moderate-low lightning incidence (<0.2 strokes 
km−2 year−1; Kaplan and Lau 2022). However, a steep light
ning incidence gradient (Fig. 1a) makes lightning occurrence 
highly sensitive to changes in the strength of the South 
American Monsoon (Jones et al. 2023). Enhanced convection 
and lightning activity in central-western Argentina occurs 
when the South American Low-Level Jet (SALLJ), transporting 
moist unstable air from the Atlantic subtropics collides with 
cold fronts from the south (Salio et al. 2007). Variability in 
strength of the SALLJ is driven by the amplitude of, and 
upper-level ridge, over South American mid latitudes. In addi
tion, strong drying and warming trends (Barros et al. 2015) 
are predisposing fuels to become ignited by lightning and to 
spread freely across landscapes, thus generating large, less 
controllable fires with potentially large impacts on the land
scape (Kitzberger et al. 2022). 

LIW have, until the 1980s, been considered rare in northern 
Patagonia. Within the Argentinean national parks of northern 
Patagonia (covering ~906,000 ha), for the period 1950–80, 
LIW represented 5% of all fires, encompassing 18.4% of the 
area burned (Bruno and Martin unbubl. data). In south-central 
Chile the perception of lightning being unimportant was simi
lar. Until the 2000s all fires were assumed to be anthropogenic 
(González 2005). Large LIW started in the late 1990s, and 
early 2000s triggered a change in the perception of the 
incidence of lightning fire in both regions. Early analyses 
indicated a step-like 2.5-fold increase in the incidence of LIW 
after the 1980s (Veblen et al. 2008). In 2015 and 2021, 
severe lightning storms ignited multiple fires including the 
single largest forest fire recorded in the region (2015 Cholila 
fire), and the largest fire recorded in north Patagonian 
national parks (2022 Steffen-Martin fire). These early warn
ings have raised serious concerns among fire managers 
regarding necessary changes in detection and suppression 
strategies. Nevertheless, despite these preliminary evidences 
of a potential qualitative change in fire regime, there is still 
no good understanding of the conditions that promote light
ning and lightning-ignitions in northern Patagonia, nor a 
formal analysis of spatial patterns and trends of this grow
ingly important source of wildfire for this part of the world. 

We here analyze spatial lightning stroke data from north
western Patagonia (Fig. 1a) over the last decade in combination 
with a historical record of LIW and gridded atmospheric 

reanalysis data to: (1) identify the main temporal and spatial 
patterns of lightning, dry lightning and lightning ignition 
efficiency (LIE), (2) relate lightning occurrence with main 
large-scale atmospheric patterns and identify key synoptic 
indices of lightning occurrence, (3) capture key meteorologi
cal/fire weather conditions that control ignition by lightning, 
and (4) analyze multidecadal trends in the identified synoptic 
and meteorological drivers of lightning and lightning ignitions. 

Material and methods 

We used stroke data from the World-Wide Lightning Location 
Network (WWLLN). WWLLN is a ground-based lightning 
detection network that used the time of group arrival of 
very low-frequency lightning sferic to detect and to localize 
lightning strokes (Dowden et al. 2002). Several studies 
(Bovalo et al. 2012; Virts et al. 2013, 2015; Soula et al. 
2016; Holzworth et al. 2019; Lin and Chou 2020; among 
others) have shown the ability of the network to capture 
the main features of global and regional lightning activity 
despite its low stroke detection efficiency. Since its first set of 
global observations in August 2004, the WWLLN has grown 
steadily in the following years and has improved its stroke 
detection efficacy until 2014, when WWLLNs stroke detection 
efficiency stabilized (Kaplan and Lau 2022). Thus we ana
lyzed the period 1 May 2014–30 April 2024 (10 fire seasons). 
The study area encompassing ~195,000 km2 includes a west- 
east trans-Andean rainfall gradient (~3000–500 mm year−1) 
of which roughly two-thirds is covered by Valdivian rain
forests and temperate forests/shrublands, and one-third by 
steppe grasslands (Fig. 1a; Olson et al. 2001). We temporally 
and spatially matched the 117,210 strokes recorded with daily 
precipitation data from the National Oceanic and Atmospheric 
Administration (NOAA) Climate Prediction Center (CPC) 
Global Unified Gauge-Based Analysis of Daily Precipitation 
(https://psl.noaa.gov/data/gridded/data.cpc.globalprecip.html). 
Previous studies have classified thunderstorms as wet if they 
were reported on days with a total rainfall >2.54 mm (Rorig 
and Ferguson 1999). As our daily precipitation data were 
reported to nearest mm, we classified strokes as dry/wet 
when they fell within/outside daily interpolated fields of pre
cipitation of <3 mm. Monthly dry fraction (dry strokes/total 
strokes) was calculated seasonally and spatially. We identify 
individual storm events by temporally joining strokes that 
occurred at time intervals <60 min (hereafter 1-h clusters). 
Storm duration was calculated as time lapse between first and 
last stroke within 1-h clusters. Storm size was estimated by 
convex hull envelopes that enclosed of strokes of 1-h clusters 
within the study area. Dry/wet storms were defined as storms 
with >90% dry/wet strokes and mixed storms as having 
10–90% dry strokes. 

Lightning ignitions (Supplementary Table S1) were com
piled over the same period from records of the National Park 
Service and the Secretary of Environment and Sustainable 
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Development, Argentina (https://www.argentina.gob.ar/ 
interior/ambiente). Fires not reported by these agencies 
were completed by extensively searching for Argentinean 
and Chilean press releases of digital news using the keywords 
‘incendio’ and ‘rayo’, ‘incendio’ and ‘tormenta eléctrica’ 
(Supplementary Table S1). Date of ignition was equaled to 
the date of the reported first smoke column, except in cases in 
which no strokes were detected during the day of ignition. In 
these cases, the date of the first 1-h cluster preceding the 
reported ignition were used as corrected date of ignition. 
Holdover time lags of these correction ranged from 1 to 
3 days but in exceptional cases were as long as 15 days. LIE 
was calculated as the number of ignitions recorded/number of 
detected strokes (Podur et al. 2003). Spatial patterns of LIE 
were estimated by dividing the spatially interpolated number 
of ignitions and spatially interpolated strokes density. 

Storm clusters were matched to the date of lightning 
ignitions (Supplementary Table S1). Most candidate storm 
clusters lasted several hours and were large enough to 
unequivocally explain the ignition/s. In a few cases we 
matched the ignition to the immediately preceding storm 
cluster that occurred over the ignition point leading to 1–2- 
day (but up to 15-days) holdover times. Storm-level ignition 
efficiency was calculated as the number of ignitions/number 
of strokes of the storm associated to the ignition/s. To com
pare relative ignition efficiency between different vegetation 
types affected by lightning, we selected storms that ignited at 
least one fire for which we also had information on the 
possible dominant vegetation ignited. We calculated the con
ditional (i.e. given that they actually ignited at least one fire/ 
storm) ignition efficiency by different vegetation types and 
compared their distributions. For this we used the World 
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Fig. 1. (a) Study area location (rectangle) and regional annual lightning density (strokes km−2 year−1) over southern South America 
(2010–20) derived from World Wide Lightning Location Network (WWLLN;  Kaplan and Lau 2022). Hatched areas correspond to the 
distribution of southern temperate forests and shrublands ( Olson et al. 2001). (b) Annual pattern of dry (orange) and wet (blue) 
lightning, dry fraction (red line) and lightning ignition occurrence (red triangles). Numbers in black are overall monthly lightning 
ignition efficiencies and in orange are dry lightning ignition efficiencies. (c) Spatial patterns of total, dry and wet lightning density 
(strokes km−2 year−1) and location of lightning ignitions (light blue triangles, 2014–24). (d) Spatial distribution of the dry lightning 
fraction and location of lightning ignitions (light blue triangles, 2014–24).   

www.publish.csiro.au/wf                                                                          International Journal of Wildland Fire 34 (2025) WF25016 

3 

https://www.argentina.gob.ar/interior/ambiente
https://www.argentina.gob.ar/interior/ambiente
https://www.publish.csiro.au/wf


Wildlife Fund (WWF) Valdivian Ecoregion vegetation/land 
cover map (Lara et al. 1999). For the three largest/longest 
storm clusters, we reconstructed the storm behavior by plot
ting in space convex hull polygons, hourly-averaged stroke 
centroid locations and dry vs wet stroke distributions, as well 
as the location of ignition/s. 

To describe different large-scale patterns of atmospheric 
circulation associated to magnitude and location of different 
storm clusters, we first ranked the five largest/longest- 
lasting storms accounting for 19% of all recorded strokes 
(Supplementary Table S2). These five events were used to 
characterize conditions associated with extreme convective/ 
lightning activity. An additional 14 storm clusters that 
accounted for another 17% of all recorded strokes were used 
to characterize remaining large storms that affected the trans 
Andean gradient. In addition, we classified smaller 1-h clusters 
by geographic location: eastern Patagonian low elevation plains 
(east of 71°W, south of 40°S), northeastern low elevation plains 
(east of 71°W, north of 40°S), northern portion Chile (41°S in 
Chile) and southern portion Chile (41°S in Chile). 

Using the dates of groups of 1-h clusters, we generated daily 
composites of mean 300 hPa geopotential height anomalies, 
low-level (850 hPa) wind vectors and vector anomalies, and 
afternoon (18z) surface lifted best four-layer index (SLI). This 
was obtained from the National Centers for Environmental 
Prediction-National Center for Atmospheric Research (NCEP- 
NCAR) Reanalysis (https://psl.noaa.gov), a commonly utilized 
measure of air stability (SLI 0 to −3: marginally unstable air, 
−3 to −6: moderately unstable air). 

Daily meteorological variables (mean air temperature, total 
precipitation and mean relative humidity) were obtained 
from European Centre for Medium-Range Weather Forecasts 
(ECMWF) AgERA5 daily database (Copernicus Climate 
Change Service (C3S) 2017) for an 11-day window (−5 to 
+5 days), centered around storm clusters that produced 
lightning ignitions, clusters that produced fires >200 h and 
clusters of >400 strokes that did not produce reported igni
tions. Data was averaged over the convex hull polygon of each 
storm cluster. Daily Fire Weather Index (FWI) values were 
obtained from the Copernicus Emergency Management 
Service (CEMS) database (ECMWF ERA5 reanalysis). 

Time series of summer atmospheric instability were gen
erated by calculating the January–February mean daily % of 
the study area covered SLI <−3 (1950–2024). Trends in fire 
weather severity were obtained by calculating annual num
ber of days with mean FWI >30 over the study area. Trends 
in annual lightning ignitions and decadal-scale percentages 
of area by lightning versus human causes were assessed 
from fire records (1954–2024) of National Park Service 
(Lanín, Nahuel Huapi, Lago Puelo and Los Alerces 
National Parks, Bruno and Martin, unpubl. data). To avoid 
years with no ignitions, a 3-year moving average filter was 
applied. All trends were assessed using Theil–Sen slope 
estimates (Helsel and Hirsch 1995) and significance levels 
of slopes using Mann–Kendall tests (Sen 1968). 

Results 

Spatial and temporal patterns of lightning 
occurrence, dry fraction, lightning ignitions and 
ignition efficiency 

From May 2014 to April 2024 the WWLLN detected 117,210 
lightning strokes within the study area (0.06 strokes 
km−2 year−1), out of which 57.3% were dry lightning 
strokes. Lightning stroke occurrence was concentrated during 
the summer months (February > December > January). The 
dry lightning stroke fraction remained above 0.75 between 
October and April, and below 0.25 during the cool/wet season 
(May–August; Fig. 1b). During this period, 123 LIW were 
recorded (ignition efficiency 1.05 × 10−3 for all lightning 
and 1.31 × 10−3 for dry lightning). LIE increased during the 
summer from 0.77 × 10−3 (December) to 1.87 × 10−3 

(March), while from April to November no lightning ignitions 
occurred (Fig. 1b) and dry lightning ignition showed higher 
efficiency ranging from 0.95 × 10−3 (December) to 
2.23 × 10−3 (March; Fig. 1b). 

Lightning, particularly dry lightning, was concentrated in the 
northeastern quadrant of the study area (Fig. 1c) on the leeward 
slopes of the Andean cordillera (>0.1 strokes km−2 year−1). 
South of 41°, the area of high lightning density tended to 
shift east of the continental divide (Fig. 1c). South of 44°S 
lightning becomes a rare phenomenon (<0.02 strokes km−2 

year−1). Wet strokes prevailed at low densities (<0.04 strokes 
km−2 year−1) west of the Andes south of 39°S and on the 
Patagonian plains north of 42°S (Fig. 1c). Dry fraction was 
maximal (>0.9) across a north-south stretching band located 
between 71 and 72°W along the Andes (Fig. 1d) coincident 
with the distribution of Andean Patagonian forests (Fig. 1a). 
On the western foothills of the Andes dry fraction decreased 
abruptly below 0.4 south of 39°S (Fig. 1d). 

Lightning ignitions concentrated (>2.5 × 10−4 ignitions 
km−2 year−1) in the central northern portion of the study 
area (70.5–72°W, 38.5°–40°S; Fig. 2). Lightning ignition 
declined abruptly towards the western slopes of the Andes 
south of 40°S, and rather gradually southwards on the lee 
side of the Andes, while south of 43°S lightning ignition 
were very rare (Fig. 2). Areas of highest dry LIE (>6.0 × 
10−3) were concentrated along a north-south stretching 
strip along the Andes from ~38.5° to 43°S, mostly on 
areas covered by forests (Fig. 2). 

Patterns of lightning storm occurrence 

During 2014–24, a total of 1450 1-h clusters were detected 
by the WWLLN within the study region, and of these 28.6% 
had at least 10 strokes (41.5 storms year−1). Of these, 54.2% 
were dry, 30.8% were wet and 15.0% were mixed lightning 
storms. Summer (December–February) storms (>10 strokes) 
represented 39.7% of all storms and strokes from these storms 
represented 70.2% of all recorded strokes. Mean annual sum
mer storms rate (≥10 strokes) was 16.5 storms year−1, with a 
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maximum during 2021–22 of 26, and a minimum of 10 storms 
during 2022–23 (Supplementary Fig. S1). Larger storms 
(≥500 strokes) occurred at a rate of 3.7 storms year−1, 
with a maximum of eight events during 2021–22 and no 
events during 2018–19 (Supplementary Fig. S1). Seasonally, 
lightning storms recurred from a maximum during February 
of 5.1 storms to a minimum of 0.2 storms in June and July. 
Wet lightning storms had a maximum in the winter (July; 
2.4 storms) and minimum of 0.4 storms in summer months 
(Supplementary Fig. S2). 

Spatially, summer storms (≥10 strokes) concentrated in the 
northeastern corner (>2.0 storms month−1; Supplementary 
Fig. S3), while intermediate summer storm rates (1–1.5 storms 
month−1) developed in the remaining area north of 42.5°S and 
east of 72°W. During winter a region of increased lightning 
storm (≥10 stokes) activity appeared west of 72°W and south 
of 42°S (<1 storm month−1; Supplementary Fig. S3). The 
largest storms occurred during summer and the smallest storms 
occurred during May–September (Supplementary Fig. S4). 
Summer storms (≥10 strokes) doubled in duration during 
winter (Supplementary Fig. S5). Median stroke rates of sum
mer storms more than doubled those of winter storms 
(Supplementary Fig. S6). The top five largest–longest light
ning storms recorded in the area (2014–24) had an average 
duration of 18.8 h and size of 97,798 km2, covering 50.2% 
of the study area (Supplementary Table S2). These five 

events produced 24,061 strokes (20.5% of all recorded 
fires). 

Storm-level ignition patterns and efficiency 

Thirty-six (18%) of the 200 summer storms (≥10 strokes) 
ignited 124 fires that burned 55,709 ha (Supplementary 
Fig. S7). More than two-thirds of the burned area consumed 
native forests (77 ignitions) while the remaining third burned 
grasslands (22.6%) and pine plantations (7.8%; Fig. 3a, b). 

Mean ignition efficiency of summer storms was 3.10 × 
10−3, whereas the efficiency of storms that produced at least 
one ignition (conditional efficiency) was 1.72 × 10−2. When 
partitioned by vegetation type ignited, grasslands had the 
highest conditional efficiency (1.46 × 10−2) while efficiency 
of forests and plantations was an order of magnitude lower 
(Fig. 3c). 

The three largest–longest recorded storms (Supplementary 
Fig. S8), despite having a relatively low ignition efficiency 
(1.04 × 10−3) produced large numbers of lightning 
(6817 strokes storm−1) that ensured the ignition of 18 fires, 
three of which became the largest lightning forest fires recorded 
during that period (39,501 ha burned, 96.6% of the total forest 
area burned; Supplementary Table S2, Supplementary Fig. S8, 
see Supplementary material for a detailed description of storm 
behavior). 
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Fig. 2. Lightning ignition density (ignitions km−2 year−1; left) and dry lightning ignition efficiency (right; 2014–24).   
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Large-scale atmospheric patterns of lightning 
storm occurrence 

The five largest–longest lightning storms (accounting for 
19% of recorded lightning strokes) were associated to anoma
lous high pressure located over the southern Atlantic Ocean and 
Southern Ocean, centered southwesterly of the southern tip of 
South America with elongated upper-level ridge reaching south
ern Brazil and Uruguay. In addition, northwest and southwest 
of the ridge two deep troughs develop (Fig. 4a). This pattern 
generates a strong low-level northerly-northeasterly flow of 
subtropical air that can reach ~43°S on either side of the 
Andes. Afternoon SLI reached average values of <−3 over 
most of the study area, suggesting moderately unstable air 
with enhanced convective potential (Fig. 4c, e). 

A similar yet less developed pattern is evident when 
analyzing daily conditions during the 14 remaining large 
scale lightning storms (storms of >50,000 km2 that affected 
both slopes of the Andes). The high-pressure anomaly tends 
to be more restricted to the Southern Ocean location and the 
troughs are weaker (Fig. 4b). A weaker meridional low-level 
flow is evident however, wind anomalies are easterly rather 
than northeasterly, thus suggesting that the source of warm 
moist air is originated on more temperate conditions of the 
mid-latitude Atlantic Ocean (Fig. 4d, f). Mean SLI are generally 

less negative and areas of SLI <−3 are restricted to the north
east corner of the study area, thus suggesting less intense 
potential convection (Fig. 4d, f). 

When 300 hPa geopotential height anomalies during 
large lightning storms in our study region are displayed across 
the Southern Hemisphere (Supplementary Fig. S9), a Rossby 
Wave-4 pattern becomes evident in which four mid-high 
latitude highs are opposed, forming a cross with axes South 
America-Australia and South Africa/Madagascar-Southern 
Pacific region. Interspersed between highs are four deep lows 
forming a similar 45°-rotated low pressure cross-like pattern 
(Supplementary Fig. S9). The rotation of this pattern generates 
wave trains traveling east so that, as long as the pattern persists, 
periodically a high-pressure anomaly can appear positioned to 
potentially produce the conditions that promote extensive light
ning in the study region (Supplementary Fig. S10). Other 
patterns related to more localized lightning storms can be 
identified (Supplementary Figs S11, S12, see Supplementary 
material). 

Meteorological/fire weather controls of lightning 
ignition 

Meteorological conditions changed abruptly during the pas
sage of lightning storms. In general, post storm days +1 and 
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+2 were wetter, cooler, and had higher humidity than pre- 
storm conditions (Fig. 5). Lightning storms that generated 
ignitions, particularly lightning storms that generated fires 
>200 ha, were associated with much warmer and dryer air 
conditions during a window extending from −3 to +2 day 
around the storm event, than large lightning storms 
(>400 strokes) that did not produce ignitions (Fig. 5a, c, 
e, g). Rainfall tended to be slightly reduced the 3–4 days 
preceding storm that produced ignition compared to those 
that did not, but precipitation during the storms were simi
lar (Fig. 5b, f). FWI was the condition that differed the 
most between igniting (particularly large fire-igniting) and 
non-ignition storms (Fig. 5d, h). One–two days before 
storms, median FWI was >30 for ignition-producing events, 
approximately doubling those of non-ignition events (Fig. 5d). 
Statistical differences are even more marked when considering 
storms that started >200 ha fires. More than 75% of these 
storms had 1–2 days before the event FWI >30, compared to 
75% of the non-igniting large storms (FWI <30, Fig. 5h). 
Therefore, FWI = 30 can be considered a reasonable thresh
old beyond which LIE increases considerably. 

Temporal trends in drivers of lightning, lightning 
efficiency and lightning ignitions 

During the relatively short period of our record, none of the 
indicators of summer lightning activity (>10, >500 strokes, 
total number of summer strokes) showed significant tempo
ral trends (Mann Kendall Zs: 0.72, 0.09, −0.36, respec
tively, P > 0.1; Supplementary Fig. S1). Thus, to explore 
possible longer-term trends we used SLI, a proxy for light
ning activity. The mean daily (January–February) % area 
with SLIs <−3, increased ~2.4-fold over the last 74 years 
(P = 0.03, slope 0.01 year−1; Fig. 6a). Similarly, for a 
shorter period of analysis (1979–2024) the mean number 
of days per year with FWI >30 increased 2.64-fold in 
45 years (from ~6.2 to ~16.4 days; P < 0.02, slope 
0.22 year−1; Fig. 6b). Concurrently, the number of lightning 
ignitions reported in four major national parks within the 
study area increased ~18-fold (from ~0.2 to ~3.9 igni
tions year−1; P < 0.00001, slope ~0.05 ignitions year−1;  
Fig. 6c). The area burned by LIW peaked during the decade 
centered in year 2000 (>40,000 ha) and a second peak 
during the decade centered in 1960, however only during 
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the last decade the area burned by lightning reached 50% of 
the total area burned (Fig. 6d). 

Discussion 

Unprecedented increases in lightning ignitions frequency 
area burned by LIW detected during the last 2–3 decades 
in northwestern Patagonia are possibly due to a combina
tion of (1) trends of more frequent occurrence of large-scale 
atmospheric patterns that are conducive of large, severe 
lightning storms that anomalously reach mid-high latitudes 
of southern South America, and (2) warming-drying trends 
that impact on fuel conditions, increasing the likelihood of 
lightning to ignite vegetation. 

Here we show that the largest and most severe events of 
increased lightning activity and ignitions over northwestern 
Patagonia are related to an amplified upper-level ridge cen
tered at the southern tip of the continent, expanded as far 
north as ~30°S across over the Atlantic coast of southern 
South America, and bordered by two deep troughs north
west and southwest of the ridge. This pattern resembles the 
pattern that leads to a southerly type of the SALLJ (Marengo 
et al. 2004; Salio et al. 2007) identified as the Low-Level Jet 
(LLJ)-Argentina (EuMeTrain 2012). During these events a 
strong (~10–12 m s−1) northerly/northeasterly low-level 
(1–2 km) air flow establishes that, funneled by the Andes, 
transports large amounts of heat and moisture from mid- 
latitudes of the Atlantic Ocean enhancing convection in the 
study region. During these events lasting one to a few days 
during full austral summer (January–February), afternoon 
SLI values <−3 develop over the region, suggesting mod
erate levels of upper air instability that can lead to large 
severe thunderstorms (thousands of lightning strokes) with 
chances of igniting wildfires. This pattern contrasts largely 
with the synoptic pattern associated to fall-winter strokes 
over the western coast of Chile at ~40°–55°S, consisting of a 
cold front reaching the west coast of South America at 
~40°S (Supplementary Fig. S13; Garreaud et al. 2014). 

We propose that intense summer lightning storm activity 
over northern Patagonia is remotely forced by extratropical 
Rossby wave trains, propagating from the Pacific Ocean that 
modulate the strength of the SALLJ (Jones et al. 2023). We 
show that the largest–longest lightning events igniting 
extensive wildfires in northern Patagonia were associated 
to a high amplitude Rossby Wave-4 pattern established over 
the Southern Hemisphere. Austral summers when the inten
sity of this pattern was amplified (2021–2, Supplementary 
Fig. S1) had abundant lightning and lightning ignitions, 
coincided with east-traveling wave trains that periodically 
develop a high-pressure anomaly off the coast of southern 
South America (Supplementary Figs S9, S10). In contrast, 
summers of low lightning activity in northwestern Patagonia 
(2016–17, Supplementary Fig. S1) coincide with a less 
meandering Rossby wave pattern producing stronger zonal 
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stable airflow (Supplementary Fig. S10). Trend analyses 
show that during the last seven decades, the number of 
days with convective activity in northern Patagonia are 
becoming more frequent. A sharp increase in atmospheric 
summer instability is evident in the early 2000s, after which 
very few years showed summers with low instability. 

Meandering, high amplitude Rossby waves with zonal 
numbers 3–8, have been linked to a variety of extreme mete
orological events at mid-latitudes such as heatwaves, cold 
spells, as well as floods in of both the northern (Screen and 
Simmonds 2014; Yang et al. 2024) and Southern Hemisphere 
(Ali et al. 2022). Furthermore, trends of increasing meander
ing of the circulation patterns have been detected during the 
last four decades for both the Northern Hemispheres (Di Capua 
and Coumou 2016; Fragkoulidis 2022). Specifically, trends of 
increasing wave amplitude during the austral summer and fall 
over the southern tip of South America are evident. In addi
tion, wave phase trends show a pervasive pattern in which 
ridges tend to become more prevalent west of the continent 
(South Pacific/Bellingshausen Sea) and troughs east of the 
continent over the south Atlantic/Amundsen Sea (Fragkoulidis 
2022), thus resembling the Rossby wave-4 atmospheric circu
lation pattern associated here to enhanced convection, light
ning storms and lightning ignitions (Fig. 4a, Supplementary 
Fig. S9). These trends are consistent with observed century- 
long increases in warm season precipitation over southeastern 
South America concurrent with an intensified SALLJ, attri
buted to decadal variability in the Atlantic temperature pat
terns (negative Atlantic Multidecadal Oscillation (AMO), Jones 
and Carvalho 2018), enhanced south Atlantic Ocean warming 
(Varuolo-Clarke et al. 2022), stratospheric ozone depletion, a 
poleward drift of the mid-latitude jet and the southward expan
sion of the summertime Hadley cell (Gonzalez et al. 2014). 

Seasonally, lightning ignitions in this region approxi
mately correlated with stroke occurrence rates except during 
late spring (October–November) when despite relatively high 
stroke frequency, no ignitions occurred, possibly because 
fuels are still too wet to ignite. Overall, LIE 1.05 × 10−3 

(or 0.105%) for northern Patagonia lies in the lower values of 
the range found for a variety of biomes (0.1–3%; Pineda et al. 
2024). Ignition efficiency peaked in late summer when, 
despite reductions in lightning occurrence, both live and 
dead fuels are driest (Barberá et al. 2023). Spatially, ignition 
efficiency is maximal in eastern Andean forests and decreases 
in eastern grasslands and western rainforests. This pattern is 
consistent with the spatial pattern of the dry lightning fraction 
which was maximal over the Andes and decreases west and 
east of it (Fig. 1d). Higher ignition efficiency in dense forests 
suggests that fuel loads and fuel bulk density are playing an 
important role on ignition (Hessilt et al. 2022). Also, ignitions 
are frequently coincident with the edges, head or tail of major 
thunderstorm paths where the highest incidence of dry light
ning tend to occur (Supplementary Fig. S8). 

Vegetation controlling fuel structure played an important 
role in determining lightning ignition risk. When we analyzed 

storms that produced ignitions, grasslands and shrublands 
dominated by fine fuels were an order of magnitude more 
prone to ignite by lightning than native forests or pine plan
tations. Increased ignition risk in fine-fuel dominated plant 
communities have also been detected in shrublands and grass
lands elsewhere (Vecín-Arias et al. 2016; Nampak et al. 2021;  
Rao et al. 2023). Plant communities dominated by fine-fuels 
need less lightning strike attempts to produce an ignition, but 
are more readily put out by less amounts of precipitation if 
storms discharge, even small amounts of water. In contrast, 
forests may need a higher number of attempts to ignite 
coarser fuels but, once ignited, smoldering behavior may 
better to endure rain associated with the storm, more effec
tively producing fire. In fact, several lightning ignited forest 
fires in this study were reported several days, and up to 
2 weeks after the igniting storm when meteorological condi
tions were more conducive of fire (e.g. the Cholila fire ignited 
on 3 February detected on 16 February 2015). 

A dominant driver LIE was antecedent weather impacting 
on live and dead fuel condition (Lutz et al. 2009; Abatzoglou 
et al. 2016; Hessilt et al. 2022; Rao et al. 2023). Lightning 
tended to produce ignitions when preceded by hotter, drier air 
conditions during a window of 2–3 days before and 2–3 days 
after the storm, relative to conditions during large storms that 
did not produce recorded ignitions. The single most important 
variable that controlled ignition efficiency was FWI 2 days 
before the storm occurred, and to a less degree during and 
2 days after the storm, suggesting that ignition probabilities 
are controlled by longer-term fire weather. Besides short-term 
conditions affecting fine fuels reflected in our analyses by 
temperature and relative humidity (RH), FWI is influenced 
by other components of the such, as the duff moisture and 
indication of fuel consumption in moderate duff layers and 
medium-size woody material, and the drought code a numeric 
rating of moisture effects of seasonal drought on coarser forest 
fuels, and an indicator of the amount of smoldering in deep 
duff layers and large logs. Our analyses identified a threshold 
FWI value of 30, 1–2 days before lightning storms above 
which probabilities of igniting fires (particularly fires 
>200 ha) increase sharply, compared to pre-storm conditions 
in which FWI remains below 30. 

In concordance with many other regions globally (Jones 
et al. 2022) extreme fire weather conditions in northwestern 
Patagonia are becoming more common in recent decades. The 
number of days in which the FWI >30 has increased is 164% 
during the last 45 years (from 6.2 to 16.4 days of extreme 
weather per season). This rate of increase is similar in magni
tude to the largest increases in the number of days surpassing 
the 95th percentile of FWI (FWI95thd) found for southern 
Amazonia and the Pacific US (Jones et al. 2022), thus suggest
ing that this is not a regional phenomenon, but a manifestation 
of global climate change through drivers such as temperature 
or atmospheric vapor pressure deficit that strongly impact on 
fire weather (Jain et al. 2022). Aridification trends are also 
producing increased drought/heat induced mortality in moist 
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forests (Suarez et al. 2004; Allen et al. 2010) potentially 
facilitating lightning ignitions to emerge as wildfires. 

Clearly, the most compelling decadal trend detected was 
that of lightning ignitions recorded over four national parks 
within the study area. Here a 1700% increase in reported 
lightning ignitions from 1954 to 2024 suggests that both 
increases in atmospheric instability (particularly after the 
1990s) and a rapidly increasing frequency of extreme fire 
weather days have interacted to sharply increase ignitions 
related to lightning storms. However, it is likely that fire 
weather played a predominant role particularly to produce 
larger fires. In fact, the area burned by LIW during the last 
decade has for the first time in the record matched that of 
human-ignited fires, thus suggesting that large LIW driven by 
extreme weather are growingly playing a preeminent and 
novel role in shaping fire regimes of northwestern Patagonia. 

Several global climate models project for the end of the 
21st century, increases in summer-fall low-level northerly 
moisture flux between 15 and 35°S associated with a 
strengthened SALLJ (Gomes et al. 2022). This suggests that 
conditions for large lightning storms potentially conducive of 
wildfire ignitions will steadily become more frequent. In 
addition, several climate models consistently show that for 
this and other regions (the Mediterranean and the Amazon 
Basin) that the emergence due to anthropogenic climate 
change of the FWI95thd is already underway, as the amount 
of warming in global mean temperature necessary to pro
duce the emergence is only 1–1.5°C). Moreover, these mod
els predict for southwestern South America an increase of 
FWI95thd of >20 days for the mid-21st century (Abatzoglou 
et al. 2019), thus suggesting a continued increase in the 
frequency of severe fire weather days. In a regional model 
trained with modern fire occurrence data, Kitzberger et al. 
(2022) report projected 2–3-fold and 3–8-fold increases in 
wildfire probabilities for the mid- and late 21st century, 
respectively, impacting on the most fire-sensitive forest 
types. Given that these are probabilities based on ignitions 
during the training period, future fire hazard could be under
estimated by not considering forecasted increases in light
ning ignition occurrence. 

Multidecadal trends in two key proxies of lightning occur
rence and critical fire weather for ignition suggests that the 
region is facing an ongoing qualitative change in fire regime, 
where large fires are becoming increasingly of lightning 
origin. These changes require urgent adaptation and mitiga
tion actions. Managers are increasingly faced with significant 
challenges posed by LIW, a relatively novel (for the region) 
and complex type of event. Because natural ignitions often 
occur in remote and inaccessible Andean Forest areas, their 
detectability is lower due to lack of observers and cameras. 
The holdover fires caused by the smoldering effect further 
complicates the detection of ignitions which are normally 
performed by helicopter flight on the day after the storm. 
Thus, detection of smoke columns should be repeated several 
days after storms in order to detect lightning ignitions early 

that remained smoldering. Moreover, lightning storms can, 
unlike human-causes, produce simultaneous ignitions across 
the landscape. Thus, the logistics of dispatching and suppres
sion of multiple ignitions in remote, often topographically 
complex areas, can become extremely difficult, thus increasing 
the chances that wildfire can spread, gain in size and intensity 
and quickly become less prone to be suppressed. Managers will 
need to develop new suppression protocols, different from 
human-ignited fires to deal with these difficulties. Under cer
tain circumstances (e.g. non-extreme fire weather, risk to fire
fighters, high probability of self-containment) fire managers 
should consider a ‘let burn’ policy (Pietruszka et al. 2023). 
However, if fires are projected to become large due to meteo
rology, fuel conditions and continuity, etc. it is of prime 
importance to develop early attack strategies for which early 
detection is becomes key. Real time information based on 
lightning detection networks in concert with fire weather 
and fuel moisture parameters, will be key for a rapid response 
under these new conditions. Finally, LIW are affecting the 
most pristine old growth rainforest forests. These biomass- 
rich and diverse ecosystems are relatively vulnerable to 
becoming at risk of this novel fire events generated by light
ning. Conservation agencies such as the National Park Service 
will need to develop restoration protocols adapted to restore 
species and functions over large, often inaccessible areas, 
where these events will increasingly occur. 

Supplementary material 

Supplementary material is available online. 

References 
Abatzoglou JT, Kolden CA, Balch JK, Bradley BA (2016) Controls on 

interannual variability in lightning-caused fire activity in the western 
US. Environmental Research Letters 11, 045005. doi:10.1088/1748- 
9326/11/4/045005 

Abatzoglou JT, Williams AP, Barbero R (2019) Global emergence of 
Anthropogenic climate change in fire weather indices. Geophysical 
Research Letters 46(1), 326–336. doi:10.1029/2018gl080959 

Allen CD, Macalady AK, Chenchouni H, Bachelet D, McDowell N, 
Vennetier M, Kitzberger T, et al. (2010) A global overview of drought 
and heat-induced tree mortality reveals emerging climate change 
risks for forests. Forest Ecology and Management 259, 660–684. 
doi:10.1016/j.foreco.2009.09.001 

Ali SM, Röthlisberger M, Parker T, Kornhuber K, Martius O (2022) Recurrent 
Rossby waves and south-eastern Australian heatwaves. Weather Climate 
Dynamics 3, 1139–1156. doi:10.5194/wcd-3-1139-2022 

Barros VR, Boninsegna JA, Camilloni IA, Chidiak M, Magrín GO, Rusticucci M 
(2015) Climate change in Argentina: trends, projections, impacts and 
adaptation. WIREs Climate Change 6, 151–169. doi:10.1002/wcc.316 

Barberá I, Paritsis J, Ammassari L, Morales JM, Kitzberger T (2023) 
Microclimate and species composition shape the contribution of fuel 
moisture to positive fire-vegetation feedbacks. Agricultural and Forest 
Meteorology 330, 109289. doi:10.1016/j.agrformet.2022.109289 

Bovalo C, Barthe C, Bègue N (2012) A lightning climatology of the 
South-West Indian Ocean. Natural Hazards and Earth System Sciences 
12, 2659–2670. doi:10.5194/nhess-12-2659-2012 

Bürgesser RE (2017) Assessment of the World Wide Lightning Location 
Network (WWLLN) detection efficiency by comparison to the 
Lightning Imaging Sensor (LIS). Quarterly Journal of the Royal 
Meteorological Society 143, 2809–2817. doi:10.1002/qj.3129 

www.publish.csiro.au/wf                                                                          International Journal of Wildland Fire 34 (2025) WF25016 

11 

https://doi.org/10.1071/WF25016
https://doi.org/10.1088/1748-9326/11/4/045005
https://doi.org/10.1088/1748-9326/11/4/045005
https://doi.org/10.1029/2018gl080959
https://doi.org/10.1016/j.foreco.2009.09.001
https://doi.org/10.5194/wcd-3-1139-2022
https://doi.org/10.1002/wcc.316
https://doi.org/10.1016/j.agrformet.2022.109289
https://doi.org/10.5194/nhess-12-2659-2012
https://doi.org/10.1002/qj.3129
https://www.publish.csiro.au/wf


Copernicus Climate Change Service (C3S) (2017) ‘ERA5 Ag: Agro- 
meteorological indicators from 1979 to present derived from 
reanalysis.’ (Copernicus Climate Change Service Climate Data Store 
(CDS)) Available at https://cds.climate.copernicus.eu/cdsapp#!/dataset/ 
sis-agrometeorological-indicators?tab=overview 

Cunningham CX, Williamson GJ, Nolan RH, Teckentrup L, Boer MM, 
Bowman DMJS (2024) Pyrogeography in flux: reorganization of 
Australian fire regimes in a hotter world. Global Change Biology 30, 
e17130. doi:10.1111/gcb.17130 

Di Capua G, Coumou D (2016) Changes in meandering of the Northern 
Hemisphere circulation. Environmental Research Letters 11, 094028. 
doi:10.1088/1748-9326/11/9/094028 

Dowden RL, Brundell JB, Rodger CJ (2002) VLF lightning location by 
time of group arrival (TOGA) at multiple sites. Journal of Atmospheric 
and Solar-Terrestrial Physics 64, 817–830. doi:10.1016/s1364- 
6826(02)00085-8 

EuMeTrain (2012) ‘The South American Low-Level Jet. Manual of 
Synoptic Satellite Meteorology.’ (Conceptual Models for Southern 
Hemisphere) Available at https://resources.eumetrain.org/satmanu/ 
CM4SH/Argentina/Sallj/print.htm 

Fragkoulidis G (2022) Decadal variability and trends in extratropical 
Rossby wave packet amplitude, phase, and phase speed. Weather 
Climate Dynamics 3, 1381–1398. doi:10.5194/wcd-3-1381-2022 

Garreaud RD, Nicora MG, Bürgesser RE, Ávila EE (2014) Lightning in 
Western Patagonia. Journal of Geophysical Research: Atmospheres 
119, 4471–4485. doi:10.1002/2013JD021160 

Gomes GD, Nunes AMB, Libonati R, Ambrizzi T (2022) Projections of 
subcontinental changes in seasonal precipitation over the two major 
river basins in South America under an extreme climate scenario. 
Climate Dynamics 58, 1147–1169. doi:10.1007/s00382-021-05955-x 

González ME (2005) Fire history data as reference information in eco
logical restoration. Dendrochronologia 22, 149–154. doi:10.1016/J. 
DENDRO.2005.04.001 

Gonzalez PLM, Polvani LM, Seager R, Correa GJP (2014) Stratospheric 
ozone depletion: a key driver of recent precipitation trends in South 
Eastern South America. Climate Dynamics 42, 1775–1792. doi:10.1007/ 
s00382-013-1777-x 

Helsel DR, Hirsch RM (1995) ‘Statistical Methods in Water Resources.’ 
(Elsevier: New York, NY, USA) 

Hessilt TD, Abatzoglou JT, Chen Y, Randerson JT, Scholten RC, van der 
Werf G, Veraverbeke S (2022) Future increases in LIE and wildfire 
occurrence expected from drier fuels in boreal forest ecosystems of 
western North America. Environmental Research Letters 17, 054008. 
doi:10.1088/1748-9326/ac6311 

Holzworth RH, McCarthy MP, Brundell JB, Jacobson AR, Rodger CJ 
(2019) Global distribution of superbolts. Journal of Geophysical 
Research: Atmospheres 124(17–18), 9996–10005. doi:10.1029/ 
2019JD030975 

Jain P, Castellanos-Acuna D, Coogan SCP, et al. (2022) Observed 
increases in extreme fire weather driven by atmospheric humidity 
and temperature. Nature Climate Change 12, 63–70. doi:10.1038/ 
s41558-021-01224-1 

Jones C, Carvalho LMV (2018) The influence of the Atlantic multi
decadal oscillation on the eastern Andes low-level jet and precipita
tion in South America. npj Climate and Atmospheric Science 1, 40. 
doi:10.1038/s41612-018-0050-8 

Jones C, Mu Y, Carvalho LMV, Ding Q (2023) The South America Low- 
Level Jet: form, variability and large-scale forcings. npj Climate and 
Atmospheric Science 6(1), doi:10.1038/s41612-023-00501-4 

Jones MW, Abatzoglou JT, Veraverbeke S, Andela N, Lasslop G, Forkel M, 
et al. (2022) Global and regional trends and drivers of fire under 
climate change. Reviews of Geophysics 60, e2020RG000726. 
doi:10.1029/2020RG000726 

Kalashnikov DA, Abatzoglou JT, Nauslar NJ, Swain DL, Touma D, Singh D 
(2022) Meteorological and geographical factors associated with dry 
lightning in central and northern California. Environmental Research: 
Climate 1, 025001. doi:10.1088/2752-5295/ac84a0 

Kaplan JO, Lau KHK (2022) World wide lightning location network 
(WWLLN) global lightning climatology (WGLC) and time series, 2022 
update. Earth System Science Data 14(12), 5665–5670. doi:10.5194/ 
essd-14-5665-2022 

Kitzberger T, Tiribelli F, Barberá I, Gowda JH, Morales JM, Zalazar L, 
Paritsis J (2022) Projections of fire probability and ecosystem 

vulnerability under 21st century climate across a trans-Andean pro
ductivity gradient in Patagonia. Science of The Total Environment 
839, 156303. doi:10.1016/j.scitotenv.2022.156303 

Lara A, Rutherford P, Montory C, Bran D, Pérez A, Clayton S, Ayesa J, 
Barrios D, Gross M, Iglesias G (1999) Vegetación de la eco-región de 
los bosques Valdivianos. Escala 1:500.000. Boletín Técnico FVSA 
51, 1–24. 

Lin SJ, Chou KH (2020) The lightning distribution of tropical cyclones 
over the western North Pacific. Monthly Weather Review 148, 
4415–4434. doi:10.1175/MWR-D-19-0327.1 

Lutz JA, van Wagtendonk JW, Thode AE, Miller JD, Franklin JF (2009) 
Climate, lightning ignitions, and fire severity in Yosemite National 
Park, California, USA. International Journal of Wildland Fire 18, 
765–774. doi:10.1071/WF08117 

Marengo JA, Soares WR, Saulo C, Nicolini M (2004) Climatology of the 
low-level jet east of the Andes as derived from the NCEP-NCAR reana
lyses: characteristics and temporal variability. Journal of Climate 17, 
2261–2280. doi:10.1175/1520-0442(2004)017<2261:COTLJE>2. 
0.CO;2 

Nampak H, Love P, Fox-Hughes P, Watson C, Aryal J, Harris RMB 
(2021) Characterizing spatial and temporal variability of lightning 
activity associated with wildfire over Tasmania, Australia. Fire 4(1), 
10. doi:10.3390/fire4010010 

Olson DM, Dinerstein E, Wikramanayake ED, Burgess ND, Powell GVN, 
Underwood EC, D’Amico JA, Itoua I, Strand HE, Morrison JC, Loucks 
CJ, Allnutt TF, Ricketts TH, Kura Y, Lamoreux JF, Wettengel WW, 
Hedao P, Kassem KR (2001) Terrestrial ecoregions of the world: a 
new map of life on Earth. BioScience 51, 933–938. doi:10.1641/ 
0006-3568(2001)051[0933:TEOTWA]2.0.CO;2 

Pérez-Invernón FJ, Gordillo-Vázquez FJ, Huntrieser H, Jöckel P (2023) 
Variation of lightning-ignited wildfire patterns under climate change. 
Nature Communications 14, 739. doi:10.1038/s41467-023-36500-5 

Pietruszka BM, Young JD, Short KC, et al. (2023) Consequential 
lightning-caused wildfires and the “let burn” narrative. Fire Ecology 
19, 50. doi:10.1186/s42408-023-00208-0 

Pineda N, Montanyà J, van der Velde OA (2014) Characteristics of 
lightning related to wildfire ignitions in Catalonia. Atmospheric 
Research 135–136, 380–387. doi:10.1016/j.atmosres.2012.07.011 

Pineda N, Rodríguez O, Casellas E, Bech J, Montanyà J (2024) 
Meteorological factors associated with dry thunderstorms and simul
taneous lightning-ignited wildfires: The 15 June 2022 outbreak in 
Catalonia. Agricultural and Forest Meteorology 359, 110268. 
doi:10.1016/j.agrformet.2024.110268 

Podur J, Martell DL, Csillag F (2003) Spatial patterns of lightning- 
caused forest fires in Ontario, 1976–1998. Ecological Modelling 
164(1), 1–20. doi:10.1016/S0304-3800(02)00386-1 

Qie K, Wenshou T, Wang W, Wu X, Yuan T, Tian H, Luo J, Zhang R, 
Wang T (2020) Regional trends of lightning activity in the tropics and 
subtropics. Atmospheric Research 242, 104960. doi:10.1016/j. 
atmosres.2020.104960 

Rao K, Williams AP, Diffenbaugh NS, Yebra M, Bryant C, Konings AG 
(2023) Dry live fuels increase the likelihood of lightning-caused fires. 
Geophysical Research Letters 50, e2022GL100975. doi:10.1029/ 
2022GL100975 

Rorig ML, Ferguson SA (1999) Characteristics of lightning and wildland 
fire ignition in the Pacific Northwest. Journal of Applied Meteorology 
38, 1565–1575. doi:10.1175/1520-0450(1999)038<1565:COLAWF> 
2.0.CO;2 

Salio P, Nicolini M, Zipser E (2007) Mesoscale convective systems over 
southeastern South America and their relationship with the South 
American Low-Level Jet. Monthly Weather Review 135, 1290–1309. 
doi:10.1175/MWR3305.1 

Screen JA, Simmonds I (2014) Amplified mid-latitude planetary waves 
favour particular regional weather extremes. Nature Climate Change 
4, 704–709. doi:10.1038/nclimate2271 

Sen PK (1968) Estimates of the regression coefficient based on Kendall’s 
tau. Journal of the American Statistical Association 63(324), 
1379–1389. doi:10.2307/2285891 

Song Y, Xu C, Li X, Oppong F (2024) Lightning-induced wildfires: an 
overview. Fire 7, 79. doi:10.3390/fire7030079 

Suarez ML, Ghermandi L, Kitzberger T (2004) Factors predisposing 
episodic drought-induced tree mortality in Nothofagus: site, climatic 
sensitivity and growth trends. Journal of Ecology 92, 954–966. 

T. Kitzberger and R. E. Bürgesser                                                                International Journal of Wildland Fire 34 (2025) WF25016 

12 

https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-agrometeorological-indicators?tabverview
https://cds.climate.copernicus.eu/cdsapp#!/dataset/sis-agrometeorological-indicators?tabverview
https://doi.org/10.1111/gcb.17130
https://doi.org/10.1088/1748-9326/11/9/094028
https://doi.org/10.1016/s1364-6826(02)00085-8
https://doi.org/10.1016/s1364-6826(02)00085-8
https://resources.eumetrain.org/satmanu/CM4SH/Argentina/Sallj/print.htm
https://resources.eumetrain.org/satmanu/CM4SH/Argentina/Sallj/print.htm
https://doi.org/10.5194/wcd-3-1381-2022
https://doi.org/10.1002/2013JD021160
https://doi.org/10.1007/s00382-021-05955-x
https://doi.org/10.1016/J.DENDRO.2005.04.001
https://doi.org/10.1016/J.DENDRO.2005.04.001
https://doi.org/10.1007/s00382-013-1777-x
https://doi.org/10.1007/s00382-013-1777-x
https://doi.org/10.1088/1748-9326/ac6311
https://doi.org/10.1029/2019JD030975
https://doi.org/10.1029/2019JD030975
https://doi.org/10.1038/s41558-021-01224-1
https://doi.org/10.1038/s41558-021-01224-1
https://doi.org/10.1038/s41612-018-0050-8
https://doi.org/10.1038/s41612-023-00501-4
https://doi.org/10.1029/2020RG000726
https://doi.org/10.1088/2752-5295/ac84a0
https://doi.org/10.5194/essd-14-5665-2022
https://doi.org/10.5194/essd-14-5665-2022
https://doi.org/10.1016/j.scitotenv.2022.156303
https://doi.org/10.1175/MWR-D-19-0327.1
https://doi.org/10.1071/WF08117
https://doi.org/10.1175/1520-0442(2004)017%3C2261:COTLJE%3E2.0.CO;2
https://doi.org/10.1175/1520-0442(2004)017%3C2261:COTLJE%3E2.0.CO;2
https://doi.org/10.3390/fire4010010
https://doi.org/10.1641/0006-3568(2001)051[0933:TEOTWA]2.0.CO;2
https://doi.org/10.1641/0006-3568(2001)051[0933:TEOTWA]2.0.CO;2
https://doi.org/10.1038/s41467-023-36500-5
https://doi.org/10.1186/s42408-023-00208-0
https://doi.org/10.1016/j.atmosres.2012.07.011
https://doi.org/10.1016/j.agrformet.2024.110268
https://doi.org/10.1016/S0304-3800(02)00386-1
https://doi.org/10.1016/j.atmosres.2020.104960
https://doi.org/10.1016/j.atmosres.2020.104960
https://doi.org/10.1029/2022GL100975
https://doi.org/10.1029/2022GL100975
https://doi.org/10.1175/1520-0450(1999)038%3C1565:COLAWF%3E2.0.CO;2
https://doi.org/10.1175/1520-0450(1999)038%3C1565:COLAWF%3E2.0.CO;2
https://doi.org/10.1175/MWR3305.1
https://doi.org/10.1038/nclimate2271
https://doi.org/10.2307/2285891
https://doi.org/10.3390/fire7030079


Soula S, Kasereka JK, Georgis JF, Barthe C (2016) Lightning climatology 
in the Congo Basin. Atmospheric Research 178, 304–319. doi:10.1016/ 
j.atmosres.2016.04.006 

Varuolo-Clarke AM, Williams AP, Smerdon JE, Ting M, Bishop DA (2022) 
Influence of the South American low-level jet on the austral summer 
precipitation trend in southeastern South America. Geophysical 
Research Letters 49, e2021GL096409. doi:10.1029/2021GL096409 

Veblen TT, Kitzberger T, Raffaele E, Mermoz M, González ME, Sibold 
JS, Holz A (2008) The historical range of variability of fires in the 
Andean-Patagonian Nothofagus forest region. International Journal of 
Wildland Fire 17, 724–741. doi:10.1071/WF07152 

Vecín-Arias D, Castedo-Dorado F, Ordóñez C, Rodríguez-Pérez JR (2016) 
Biophysical and lightning characteristics drive lightning-induced fire 
occurrence in the central plateau of the Iberian Peninsula. Agricultural 

and Forest Meteorology 225, 36–47. doi:10.1016/j.agrformet.2016. 
05.003 

Virts KS, Wallace JM, Hutchins ML, Holzworth RH (2013) Diurnal 
lightning variability over the Maritime continent: impact of low- 
level winds, cloudiness, and the MJO. Journal of the Atmospheric 
Sciences 70, 3128–3146. doi:10.1175/Jas-D-13-021.1 

Virts KS, Wallace JM, Hutchins ML, Holzworth RH (2015) Diurnal and 
seasonal lightning variability over the Gulf Stream and the Gulf of 
Mexico. Journal of the Atmospheric Sciences 72, 2657–2665. 
doi:10.1175/Jas-D-14-0233.1 

Yang X, Zeng G, Zhang S, Iyakaremye V, Shen C, Wang W‐C, Chen D 
(2024) Phase‐locked Rossby wave‐4 pattern dominates the 2022‐like 
concurrent heat extremes across the Northern Hemisphere. Geophysical 
Research Letters 51, e2023GL107106. doi:10.1029/2023GL107106 

Data availability. Archival lightning stroke data used in this study are copyrighted by the University of Washington and available at a nominal cost at 
https://wwlln.net/. Derived data can be requested from the corresponding author. Lightning ignition data used in this study are listed in Supplementary 
Materials. 

Conflicts of interest. The authors declare no conflicts of interest. 

Declaration of funding. This study was supported by Ministerio de Ciencia, Tecnología e Innovación Productiva (Argentina). Agencia Nacional de Promoción 
Científica y Tecnológica. Grant PICT-2017-2142 and Consejo Nacional de Investigaciones Científicas y Técnicas (Argentina) Grant PIP11220200102242CO. 

Acknowledgements. The authors wish to thank the World-Wide Lightning Location Network (http://wwlln.net), a collaboration among over 50 universities 
and institutions, for providing the lightning location data used in this paper. We also thank Pablo Kitzberger for valuable computing assistance. 

Author affiliations 
AInstituto de Investigaciones en Biodiversidad y Medioambiente (INIBIOMA, CONICET)-Universidad Nacional del Comahue, Bariloche, Rio Negro, Argentina. 
BGroup of Atmospheric Physic, FaMAF, Universidad Nacional de Córdoba, IFEG-CONICET, Córdoba, Argentina.    

www.publish.csiro.au/wf                                                                          International Journal of Wildland Fire 34 (2025) WF25016 

13 

https://doi.org/10.1016/j.atmosres.2016.04.006
https://doi.org/10.1016/j.atmosres.2016.04.006
https://doi.org/10.1029/2021GL096409
https://doi.org/10.1071/WF07152
https://doi.org/10.1016/j.agrformet.2016.05.003
https://doi.org/10.1016/j.agrformet.2016.05.003
https://doi.org/10.1175/Jas-D-13-021.1
https://doi.org/10.1175/Jas-D-14-0233.1
https://doi.org/10.1029/2023GL107106
https://wwlln.net/
http://wwlln.net
https://www.publish.csiro.au/wf


10.1071/WF25016 

International Journal of Wildland Fire 

 

Supplementary Material 

A novel fire regime driven by increased lightning activity and lightning ignition 

efficiency for northwestern Patagonia, Argentina 

Thomas KitzbergerA,* and Rodrigo E. BürgesserB 

 

AInstituto de Investigaciones en Biodiversidad y Medioambiente (INIBIOMA, CONICET)-

Universidad Nacional del Comahue, Bariloche, Rio Negro, Argentina 

BGroup of Atmospheric Physic, FaMAF, Universidad Nacional de Córdoba, IFEG-

CONICET, Córdoba, Argentina 

 
*Correspondence to: Email: kitzberger@comahue-conicet.gob.ar 

  

mailto:kitzberger@comahue-conicet.gob.ar


 

Figure S1. Temporal pattern of summer (Dec-Feb) storm (1-hour clusters, >10 strokes black bars 

and >500 strokes, gray bars) and total summer (Dec-Feb) lightning stroke occurrence (2014-

2024) within the study area.  Note that years are labeled as the calendar year in which the 

summer ends (e.g. year 2015: Dec 2014- Feb 2015) 

 



 

Figure S2. Year-round pattern of mean (2014-2024) lightning storm (1-clusters, >10 strokes) 

occurrence within the study region. Dry/wet storms (orange/blue bars) are storms with >90% 

dry/wet strokes. Remaining storms are considered mixed (gray bars). 

 

 

 

 

 

 

 

 



 

 

Figure S3. Year-round spatial pattern of storm (1-hour clusters, >10 strokes) occurrence. Colors 

indicate the cumulative number of storms occurred in each month between 2014 and 2024 

(n=10 years; based on convex-hull storm boundaries).    

 



 

 Figure S4. Year-round pattern of storm (1-hour clusters, >10 strokes) sizes within the study 

area (2014-2024). Sizes are estimated by convex-hull polygons restricted to the study area 

boundaries. 

 

 

 



 

Figure S5. Year-round pattern of storm (1-hour clusters, >10 strokes) durations within the study 

area (2014-2024).  

 

 

 

 



 

Figure S6. Year-round pattern of storm (1-hour clusters, >10 strokes) intensity (stroke rate) 

within the study area (2014-2024).  

 



 

 

Figure S7. Pattern of LIW sizes (ha; 2014-2024)  

 

 



Large storm behavior  

On Dec 17, 2021 the single largest and longest recorded storm occurred. Three fires (one of 

which became a 4196-ha large fire) ignited during early morning hours on the northwestern tail 

of the storm, c. 3 hours before convective rain occurred (Fig. S8). On Dec 7, 2021, a 

northwesterly storm produced convective rain on the western slopes and moved across the Andes 

producing dry lightning for more than 18 hours. Across its path, the storm ignited forest and 

grasslands, including the Steffen-Martin fire, the largest lighting-ignited fire recorded for the 

northern Patagonian national parks (Table S2; Fig. S8). On Feb 3, 2015, the tail of a storm that 

ignited four fires on the day before lit during the morning another four ignitions with wet 

lightning that did no develop into larger fire events. The storm then crossed the latitude of 42.5°S 

and numerous strokes accompanied by >3 mm of rain lit a fire that remained undetected until 

Feb 16 (Zacchoni 2015). This fire burned throughout the rest of that summer in what became the 

largest forest fire recorded in modern times in northern Patagonia (2015 Cholila fire, 28,000 ha; 

Table S2; Fig. S8).     

 



 

Figure S8. Storm extent (gray convex hull envelopes), wet (blue), dry (orange) lightning 

locations during the three largest-longest lightning storms recorded in the study area (Dec 17, 

2021: Lote 39 Quillen fire, Dec 7, 2021: Steffen-Martin fire, Feb 3, 2015 Cholila fire). Associated 

point ignitions (red triangles) and larger LIW fires are shown as red areas. Estimated storm 

behavior is represented by hourly-averaged stroke locations (green dots, hour of the day) and 

main storm (brown lines connecting hourly centroids).  



 

 

Figure S9. Southern Hemisphere 300 hPa geopotential height anomalies (m; 1991-2020 

climatology) during days when the top 10 largest-longest summer (Dec-Feb) lightning storms 

occurred within the study area (2014-24). Image provided by the NOAA Physical Sciences 

Laboratory, Boulder Colorado from their Web site at http://psl.noaa.gov/. 

 



 

 

Figure S10. Time-longitude Hovmöller diagram of 300 hPa geopotential height anomalies (1991-

2020 climatology) averaged over 50°-60°S between Dec 1st and Mar 1st of all summer seasons 

(2014-15 to 2023-24). Position and timing of the five largest/longest lightning storms occurred 

within the study area are indicated with circles. Note at 50-60°S the strong longitudinal wave-4 

pattern of highs and lows during periods of high lightning activity produced by east-ward 

travelling high/low anomalies (represented by diagonal red/blue bands, respectively). In 

contrast, periods of low lightning activity (e.g. Dec, Jan 2016, 2019, Dec 2020) show a reduced 

amplitude in the pattern. Images provided by the NOAA Physical Sciences Laboratory, Boulder 

Colorado from their Web site at http://psl.noaa.gov/. 

 

 

 

 



 

Other synoptic pattern associated to lightning storms 

Lightning storms produced over the eastern lowland grasslands are related to two different 

patterns (Fig. S11). A high-pressure anomaly centered over Malvinas Islands in the southern 

Atlantic generates a weak meridional low-level flow over central Argentina with weak 

convection reaching the NE portion of the study area (Fig. S11). Alternatively, the high-pressure 

anomaly is developed over the northern Bellingshausen Sea producing a strong easterly flow 

anomaly over the south-central Argentina with important convective activity over the Pampas 

and marginal convection in the NE corner of the study region (Fig. S11). Summer lighting 

storms over the Chilean territory are related to two patterns (Fig. S12). Lightning storms north of 

c. 40°S in Chile can occur when a high-pressure anomaly cell develops on the Atlantic coast of 

southern Brazil in combination with a Pacific low-pressure system centered a c. 40°S. This 

pattern generates strong convective activity in northeastern Argentina stretching as far south as 

40°S on both sides of the Andes (Fig. S12). Occasional sporadic wet summer lightning storms 

can occur between 40°-45°S in Chile as a consequence of a low-pressure system centered at 48°S 

on the Pacific coast without major impact on ignitions (Fig. S12). The occurrence of more 

abundant (although mostly wet) lightning in this region is concentrated in the fall-winter months, 

particularly in August (Fig S3) associated to weakly unstable postfrontal conditions and Chilean 

coastal mountain uplift (Fig. S13). 

 



 

Figure S11. 300 hPa geopotential height anomalies (m; 1991-2020 climatology) during days 

when lightning storms occurred over eastern (A), and northeastern Patagonian plains (B). 

Stippled lines are boundaries of areas with significant anomalies (P<0.1). For the same storm 

event days (C, D, respectively), low-level (850 hPa) wind vectors (m s-1, longest arrow 

corresponds to10ms-1) and low level (850 hPa) wind vector anomalies (m s-1; 1991-2020 

climatology); (E, F), and afternoon (18z) Surface Lifted Best 4-Layer Index (blue-violet colors). 

 



 

 

Figure S12 300 hPa geopotential height anomalies (m; 1991-2020 climatology) during days 

when lightning storms occurred in Chile between 38°-39°S (A), and in Chile south of 39°S (B). 

Stippled lines are boundaries of areas with significant anomalies (P<0.1). For the same storm 

event days (C, D, respectively), low-level (850 hPa) wind vectors (m s-1, longest arrow 

corresponds to10ms-1) and low level (850 hPa) wind vector anomalies (m s-1; 1991-2020 

climatology); (E, F), and afternoon (18z) Surface Lifted Best 4-Layer Index (blue-violet colors). 

 



 

Figure S13. Southern Hemisphere 300 hPa geopotential height anomalies (m; 1991-2020 

climatology) during days when the top 10 largest-longest winter (Jun-Aug) lightning storms 

occurred within the study area (2014-24). Image provided by the NOAA Physical Sciences 

Laboratory, Boulder Colorado from their Web site at http://psl.noaa.gov/. 
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Table S1. Lightning ignition database (May 1st 2014-March 31st 2024) for ignitions occurred within the study area.  

 

1-hour 
cluster 
code 

Longitude Latitude Ignition 
date 

Locality name Area 
burned 
(ha) 

Dominant 
vegetation 
type burned 

Information source 

1352 -71.25853517 -41.03565280 2-Feb-2015 Cantera Recta de 
Jones  

0.00001 grasslands https://www.anbariloche.com.ar/noticias/2015/02/04/46545-
tormenta-electrica-provoco-varios-focos-de-incendio 

1352 -71.10065224 -40.99579274 2-Feb-2015 Rincon Chico  0.0009 grasslands https://www.anbariloche.com.ar/noticias/2015/02/04/46545-
tormenta-electrica-provoco-varios-focos-de-incendio 

1352 -71.34313500 -40.66763000 2-Feb-2015 Piedra del Viento 
Traful 

0.00001 native forests https://www.bariloche2000.com/noticias/leer/la-tormenta-
electrica-produjo-ocho-focos-de-incendio-dentro-del-parque-
nacional-nahuel-huapi/89271 

1352 -72.53532700 -41.16891500 2-Feb-2015 Volcan Osorno 
entre Mirador y 
Yerbas Buenas 

0.00001 native forests https://www.soychile.cl/Osorno/Sociedad/2015/02/04/30324
3/Un-rayo-provoco-el-incendio-de-5-hectareas-de-bosque-
nativo.aspx 

1355 -71.63138889 -41.09702778 3-Feb-2015 Brazo Tristeza 0.08 native forests National Park Records 

1355 -71.65950000 -40.78672222 3-Feb-2015 Km 1 Quetrihue 0.00001 native forests National Park Records 

1355 -71.68858023 -41.13215868 3-Feb-2015 Cerro Vor 0.00001 native forests National Park Records 

1355 -71.68480556 -41.13327778 3-Feb-2015 Cerro Vor 0.00001 native forests National Park Records 

1355 -71.91603400 -42.47277000 3-Feb-2015 Cholila  28000 native forests National Park Records 

1507 -71.76503100 -38.65636000 5-Jan-2016 Volcan Llaima 0.5 native forests https://www.biobiochile.cl/noticias/2016/01/06/un-incendio-
forestal-se-registro-en-la-araucania-producto-de-la-caida-de-
un-rayo.shtml 

1509 -71.46122700 -40.63072900 7-Jan-2016 Piedra Mala Traful 0.06 native forests National Park Records 

1509 -70.81098400 -39.39241700 7-Jan-2016 Bajada del Rahue 0.00001 native forests https://www.tunoticia.com.ar/incendio-forestal-en-junin-de-
los-andes/ 

1509 -70.84362100 -39.99938600 7-Jan-2016 Estancia La 
Rinconada 

0.00001 grasslands https://www.tunoticia.com.ar/incendio-forestal-en-junin-de-
los-andes/ 

1509 -71.02500000 -39.31750000 7-Jan-2016 L39 Quillen 0.00001 plantations https://www.neuqueninforma.gob.ar/mantienen-controlados-
los-focos-de-incendio-en-el-interior/ 

1509 -70.93805100 -39.32855700 7-Jan-2016 Abra Ancha 0.00001 plantations https://www.neuqueninforma.gob.ar/mantienen-controlados-
los-focos-de-incendio-en-el-interior/ 

1509 -70.09689800 -40.04073000 7-Jan-2016 Piedra del Aguila  6000 grasslands https://www.neuqueninforma.gob.ar/noticias/2016/01/07/73
895-mantienen-controlados-los-focos-de-incendio-en-el-
interior 

1509 -71.25173300 -39.15630900 7-Jan-2016 Ñorquinco 0.00001 native forests https://www.neuqueninforma.gob.ar/mantienen-controlados-
los-focos-de-incendio-en-el-interior/ 
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1509 -71.31784200 -39.06623400 7-Jan-2016 Moquehue-Pulmari 0.00001 native forests https://realidadsm.com/2016/01/07/incendios-por-rayos-en-
la-region-se-encuentran-bajo-control/ 

1509 -70.88199700 -39.23677800 7-Jan-2016 Aluminé 0.00001 plantations https://www.neuqueninforma.gob.ar/mantienen-controlados-
los-focos-de-incendio-en-el-interior/ 

1509 -70.20569300 -40.08236900 7-Jan-2016 Sañico Piedra 
Pintada 

1 grasslands https://www.facebook.com/defensa.civilpda/posts/incendio-
zona-piedra-pintada-y-sanico/994508890595534/ 

1529 -70.64777778 -40.20111111 2-Feb-2016 Cerrito Piñon, Flia 
Zingoni 

1500 grasslands https://lu17.com/contenido/19472/incendio-en-junin-de-los-
andes 

1529 -70.69777400 -39.88809900 2-Feb-2016 San Ignacio- Junin 
de los Andes 

5 grasslands https://www.neuqueninforma.gob.ar/brigadistas-de-la-
provincia-trabajan-para-extinguir-incendios-en-zona-pre-
cordillerana/ 

1529 -70.42448900 -40.12417400 2-Feb-2016 Paraje Sañicó R50 1500 grasslands https://www.neuqueninforma.gob.ar/brigadistas-de-la-
provincia-trabajan-para-extinguir-incendios-en-zona-pre-
cordillerana/ 

1529 -70.85187000 -39.38621300 2-Feb-2016 Rahue Cerrillos 0.00001 grasslands https://www.neuqueninforma.gob.ar/brigadistas-de-la-
provincia-trabajan-para-extinguir-incendios-en-zona-pre-
cordillerana/ 

1529 -70.59355200 -39.56756300 2-Feb-2016 Las Coloradas 0.00001 grasslands https://www.neuqueninforma.gob.ar/brigadistas-de-la-
provincia-trabajan-para-extinguir-incendios-en-zona-pre-
cordillerana/ 

1529 -70.24338400 -40.18763800 2-Feb-2016 Paso Yuncon Zaina 
Yegua 

6000 grasslands https://www.diarioandino.com.ar/noticias/2016/02/04/19169
1-incendio-sin-control-en-junin-de-los-andes 

1533 -72.06350300 -42.21795200 6-Feb-2016 Rio Turbio 454 native forests https://www.elchubut.com.ar/policiales/2016-2-13-
controlaron-incendio-de-lago-puelo-pero-sigue-el-de-el-
turbio-y-otro-que-ingreso-desde-chile 

1538 -71.44505500 -40.177546 10-Feb-
2016 

Quila Quina 0.00001 native forests https://realidadsm.com/2016/02/11/el-ice-trabaja-en-focos-
de-incendio-a-causa-de-los-rayos-en-curruhue-y-quila-quina/ 

1538 -71.37521200 -40.32693200 10-Feb-
2016 

Rio Hermoso 0.00001 native forests http://www.desdeelsurdigital.com.ar/?p=2211 
 

1538 -71.44642100 -40.17255900 10-Feb-
2016 

Cerro Vizcacha 0.00001 native forests http://www.desdeelsurdigital.com.ar/?p=2211 

1538 -71.33413400 -39.91057100 10-Feb-
2016 

L. Currhue Chico 17 native forests http://www.desdeelsurdigital.com.ar/?p=2211 

1689 -71.61741400 -38.73110300 14-Feb-
2017 

La Baita Melipeuco 
Conguillio 

0.04 native forests https://www.soychile.cl/Temuco/Sociedad/2017/02/14/44689
5/Un-Air-Tractor-patrulla-el-sector-cordillerano-de-La-
Araucania-en-medio-de-tormenta-electrica.aspx 

1689 -71.22163889 -40.69479167 14-Feb-
2017 

Ea La Primavera 0.0006 grasslands National Park Records 

1821 -70.66343500 -39.72605300 10-Jan-2018 Las Coloradas1 0.00001 grasslands https://www.neuqueninforma.gob.ar/rayos-provocaron-
incendios-cerca-de-las-coloradas-y-pino-hachado/ 
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1821 -70.62463000 -39.70998500 10-Jan-2018 Las Coloradas2 0.00001 grasslands https://www.neuqueninforma.gob.ar/rayos-provocaron-
incendios-cerca-de-las-coloradas-y-pino-hachado/ 

1821 -70.59950800 -39.63775700 10-Jan-2018 Las Coloradas3 0.00001 grasslands https://www.neuqueninforma.gob.ar/rayos-provocaron-
incendios-cerca-de-las-coloradas-y-pino-hachado/ 

1821 -70.88041400 -38.65144500 10-Jan-2018 Pino Hachado 0.00001 native forests https://www.neuqueninforma.gob.ar/rayos-provocaron-
incendios-cerca-de-las-coloradas-y-pino-hachado/ 

1824 -71.57027800 -40.48861100 21-Jan-2018 Cerro Falkner 0.01 native forests National Park Records 

1826 -70.88928400 -38.98730400 25-Jan-2018 Quilka 160 grasslands https://w2.neuquen.gov.ar/noticias/9287-brigadistas-y-
helicopteros-trabajan-para-apagar-un-incendio-en-la-zona-de-
quilca 

1950 -70.72111111 -38.17666667 14-Jan-2019 Yumu yumu 0.00001 plantations chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-de-
incendios-enero-17-2019_-.pdf 

1950 -70.83194444 -38.65583333 14-Jan-2019 Haichol 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-de-
incendios-enero-17-2019_-.pdf 

1953 -70.93666667 -39.24000000 4-Feb-2019 Aluminé III 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2019-febrero-05.pdf 

1953 -70.89083333 -40.16972222 4-Feb-2019 Quem Quem Treu 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2019-febrero-05.pdf 

1953 -71.00194444 -42.15083333 4-Feb-2019 Mina Indio Chubut 400 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2019-febrero-05.pdf 

1953 -70.72694444 -38.91888889 5-Feb-2019 Sañico 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2019-febrero-05.pdf 

1955 -70.93264700 -39.43263600 17-Feb-
2019 

Rahue Ea Bay Malek 80 plantations https://realidadsm.com/2019/02/17/incendio-de-grandes-
dimensiones-se-origino-en-cercanias-a-alumine/ 

1955 -70.39952600 -38.61110400 17-Feb-
2019 

Cuchillo Cura Las 
lajas 

0.00001 grasslands https://www.lmneuquen.com/se-desataron-otros-dos-
incendios-uno-cerca-junin-y-otro-la-zona-las-lajas-n623874 

2067 -70.90083333 -39.20500000 1-Jan-2020 Pulmari 0.00001 native forests https://www.lmneuquen.com/son-14-los-focos-incendio-la-
cordillera-y-suman-dos-aeronaves-controlar-el-fuego-n674995 
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2067 -71.18524600 -38.87089400 1-Jan-2020 Pehuenia 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-enero-06.pdf 

2067 -71.14964700 -39.47673100 1-Jan-2020 Lote 39 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-enero-06.pdf 

2067 -71.19557500 -39.38211600 1-Jan-2020 Quillen 0.00001 native forests National Park Records 

2067 -71.30352300 -38.89887600 1-Jan-2020 Moquehue El Verde 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-enero-03.pdf 

2067 -70.48694444 -38.47555556 1-Jan-2020 Campo Haichol 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-enero-06.pdf 

2067 -70.62500000 -38.50416667 1-Jan-2020 Campo Haichol 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-enero-06.pdf 

2067 -71.00111111 -39.92888889 1-Jan-2020 Estancia Santa 
Isabel  

60 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-enero-03.pdf 

2067 -71.01767600 -39.93514600 1-Jan-2020 Cuesta de Medaña-
Junin 

40 grasslands https://realidadsm.com/2020/01/02/mas-de-170-brigadistas-
combaten-14-focos-de-incendios-forestales-en-la-region/ 

2067 -70.94888889 -43.05638889 1-Jan-2020 Cruce Arroyo 
Pescado Chubut 

200 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-enero-06.pdf 

2067 -70.85907895 -39.98970619 1-Jan-2020 Ea. Huechahue 0.00001 grasslands https://www.rionegro.com.ar/una-tormenta-electrica-genero-
una-serie-de-incendios-en-la-cordillera-neuquina-1215655/ 

2067 -71.40035600 -39.80033200 1-Jan-2020 Huechulaufquen 0.00001 native forests https://www.rionegro.com.ar/una-tormenta-electrica-genero-
una-serie-de-incendios-en-la-cordillera-neuquina-1215655/ 

2067 -71.58619600 -40.48139200 1-Jan-2020 Villarino- curva de 
la banana 

0.00001 native forests https://realidadsm.com/2020/01/03/conoce-el-duro-trabajo-
de-los-brigadistas-en-temporada-de-incendios-forestales-
video/ 
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https://www.rionegro.com.ar/una-tormenta-electrica-genero-una-serie-de-incendios-en-la-cordillera-neuquina-1215655/
https://www.rionegro.com.ar/una-tormenta-electrica-genero-una-serie-de-incendios-en-la-cordillera-neuquina-1215655/
https://www.rionegro.com.ar/una-tormenta-electrica-genero-una-serie-de-incendios-en-la-cordillera-neuquina-1215655/
https://www.rionegro.com.ar/una-tormenta-electrica-genero-una-serie-de-incendios-en-la-cordillera-neuquina-1215655/
https://realidadsm.com/2020/01/03/conoce-el-duro-trabajo-de-los-brigadistas-en-temporada-de-incendios-forestales-video/
https://realidadsm.com/2020/01/03/conoce-el-duro-trabajo-de-los-brigadistas-en-temporada-de-incendios-forestales-video/
https://realidadsm.com/2020/01/03/conoce-el-duro-trabajo-de-los-brigadistas-en-temporada-de-incendios-forestales-video/


2067 -72.27699300 -41.95634700 1-Jan-2020 PN Hornopiren 0.01 native forests https://laderasur.com/articulo/incendio-forestal-en-parque-
nacional-hornopiren-obliga-decretar-alerta-roja-para-comuna-
de-hualaihue/ 

2067 -71.58043600 -40.48561400 1-Jan-2020 Pichi Traful Ruta 40 
Km 2161 

0.01 native forests National Park Records 

2099 -71.26638889 -38.87888889 9-Feb-2020 Cerro Bandera NQN 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-febrero-11.pdf 

2099 -71.30500000 -39.11833333 9-Feb-2020 Meli Pilum NQN 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-febrero-11.pdf 

2099 -71.11416667 -41.96722222 9-Feb-2020 Puesto de Chapa 
ñorquinco RN 

0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-febrero-11.pdf 

2100 -71.02805556 -40.07111111 11-Feb-
2020 

Estancia Cerro Los 
Pinos 

15 plantations https://realidadsm.com/2020/02/12/alrededor-de-15-
hectareas-consumio-un-incendio-forestal-en-cerro-los-pinos/ 

2100 -71.16888889 -39.30722222 11-Feb-
2020 

Cerro Iglesia Quillen 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-febrero-13.pdf 

2105 -70.54361111 -38.87055556 1-Mar-2020 Cuesta del Rahue 
Catatun 

0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2020-marzo-02.pdf 

2249 -71.22523900 -41.00816600 31-Jan-2021 Fortin Chacabuco 0.4 grasslands National Park Records 

2249 -71.73041900 -40.14845700 3-Feb-2021 Queñi Cerro Acol 8 native forests https://www.noticiasnqn.com.ar/noticias/2021/02/04/236023
-un-rayo-activ-un-foco-de-incendio-en-quei 

2253 -71.09989300 -41.99939700 12-Feb-
2021 

Puesto de Chapa 
Ñorquinco, RN 

2500 grasslands https://www.noticiasdelbolson.com.ar/2021/02/lograron-
contener-el-incendio-en-la.html 

2253 -71.25362800 -40.81137600 12-Feb-
2021 

Cuyin Manzano 0.00001 native forests https://www.bariloche2000.com/noticias/leer/la-tormenta-
provoco-dos-incendios-forestales-en-la-region/131343 

2253 -71.09170400 -40.74148300 12-Feb-
2021 

Confluencia Traful 0.00001 plantations https://www.bariloche2000.com/noticias/leer/la-tormenta-
provoco-dos-incendios-forestales-en-la-region/131343 

2253 -71.58914300 -39.36525100 13-Feb-
2021 

Curarrehue 0.1 native forests https://www.instagram.com/p/CLPe2dWBCCl/ 
 

2253 -71.55627500 -39.53972000 13-Feb-
2021 

Puesco 0.00001 native forests https://www.instagram.com/p/CLPe2dWBCCl/ 

https://laderasur.com/articulo/incendio-forestal-en-parque-nacional-hornopiren-obliga-decretar-alerta-roja-para-comuna-de-hualaihue/
https://laderasur.com/articulo/incendio-forestal-en-parque-nacional-hornopiren-obliga-decretar-alerta-roja-para-comuna-de-hualaihue/
https://laderasur.com/articulo/incendio-forestal-en-parque-nacional-hornopiren-obliga-decretar-alerta-roja-para-comuna-de-hualaihue/
https://realidadsm.com/2020/02/12/alrededor-de-15-hectareas-consumio-un-incendio-forestal-en-cerro-los-pinos/
https://realidadsm.com/2020/02/12/alrededor-de-15-hectareas-consumio-un-incendio-forestal-en-cerro-los-pinos/
https://www.noticiasnqn.com.ar/noticias/2021/02/04/236023-un-rayo-activ-un-foco-de-incendio-en-quei
https://www.noticiasnqn.com.ar/noticias/2021/02/04/236023-un-rayo-activ-un-foco-de-incendio-en-quei
https://www.noticiasdelbolson.com.ar/2021/02/lograron-contener-el-incendio-en-la.html
https://www.noticiasdelbolson.com.ar/2021/02/lograron-contener-el-incendio-en-la.html
https://www.bariloche2000.com/noticias/leer/la-tormenta-provoco-dos-incendios-forestales-en-la-region/131343
https://www.bariloche2000.com/noticias/leer/la-tormenta-provoco-dos-incendios-forestales-en-la-region/131343
https://www.bariloche2000.com/noticias/leer/la-tormenta-provoco-dos-incendios-forestales-en-la-region/131343
https://www.bariloche2000.com/noticias/leer/la-tormenta-provoco-dos-incendios-forestales-en-la-region/131343
https://www.instagram.com/p/CLPe2dWBCCl/
https://www.instagram.com/p/CLPe2dWBCCl/


2269 -71.00305556 -38.89222222 15-Mar-
2021 

Litran I 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2021-marzo-15.pdf 

2269 -71.00722222 -38.88805556 15-Mar-
2021 

Litran II 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2021-marzo-15.pdf 

2269 -70.90250000 -39.01000000 15-Mar-
2021 

Kilka 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2021-marzo-15.pdf 

2269 -71.02500000 -39.31750000 15-Mar-
2021 

Lote 39 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/ambiente-reporte-diario-
de-incendios-2021-marzo-15.pdf 

2275 
2576 

-71.29422500 -42.92963500 30-Mar-
2021 

Cerro La Cruz 
Esquel 

10 plantations https://comunicarnoticias.ar/informacion-general/chubut-
tormenta-electrica-provoco-focos-de-incendio-esquel-y-
trevelin/ 
 

2275 
2577 

-71.29422500 -42.92963500 30-Mar-
2021 

Valle Chico 0.00001 grasslands https://comunicarnoticias.ar/informacion-general/chubut-
tormenta-electrica-provoco-focos-de-incendio-esquel-y-
trevelin/ 

2275 
2578 

-71.60074800 -43.07784500 30-Mar-
2021 

Cerro Los Valientes 
Trevelin 

0.00001 native forests https://www.elchubut.com.ar/esquel/2021-3-31-9-31-0-
tormenta-electrica-en-esquel-provoca-dos-incendios-en-cerro-
la-cruz 
 

2368 -71.46407900 -38.82448600 3-Dec-2021 China Muerta 0.00001 native forests https://www.instagram.com/p/CXEvBCblDv5/ 

2371 -71.69666667 -41.51083333 7-Dec-2021 Steffen Martin 1 6400 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2021/09/reportediario_24
-02-2022.pdf 

2371 -71.67250000 -41.52222222 7-Dec-2021 Steffen Martin 2 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2021/09/reportediario_24
-02-2022.pdf 

2371 -71.67583333 -41.52555556 7-Dec-2021 Steffen Martin 3 0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2021/09/reportediario_24
-02-2022.pdf 

https://comunicarnoticias.ar/informacion-general/chubut-tormenta-electrica-provoco-focos-de-incendio-esquel-y-trevelin/
https://comunicarnoticias.ar/informacion-general/chubut-tormenta-electrica-provoco-focos-de-incendio-esquel-y-trevelin/
https://comunicarnoticias.ar/informacion-general/chubut-tormenta-electrica-provoco-focos-de-incendio-esquel-y-trevelin/
https://comunicarnoticias.ar/informacion-general/chubut-tormenta-electrica-provoco-focos-de-incendio-esquel-y-trevelin/
https://comunicarnoticias.ar/informacion-general/chubut-tormenta-electrica-provoco-focos-de-incendio-esquel-y-trevelin/
https://comunicarnoticias.ar/informacion-general/chubut-tormenta-electrica-provoco-focos-de-incendio-esquel-y-trevelin/
https://www.elchubut.com.ar/esquel/2021-3-31-9-31-0-tormenta-electrica-en-esquel-provoca-dos-incendios-en-cerro-la-cruz
https://www.elchubut.com.ar/esquel/2021-3-31-9-31-0-tormenta-electrica-en-esquel-provoca-dos-incendios-en-cerro-la-cruz
https://www.elchubut.com.ar/esquel/2021-3-31-9-31-0-tormenta-electrica-en-esquel-provoca-dos-incendios-en-cerro-la-cruz
https://www.instagram.com/p/CXEvBCblDv5/


2371 -71.54500000 -39.73722000 7-Dec-2021 Cerro Huemul 
Paimun 

0.00001 native forests http://www.desdeelsurdigital.com.ar/?p=10087 

2371 -71.28667000 -40.33539000 7-Dec-2021 Parque Diana, 
Meliquina 

0.00001 native forests https://realidadsm.com/2021/12/08/controlaron-un-incendio-
que-se-origino-en-meliquina-producto-de-la-tormenta-seca/ 

2371 -71.08218000 -39.90421000 7-Dec-2021 Aucapan 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2021/09/ocurrencia_de_i
ncendios_mes_de_diciembre_2021.pdf 

2371 -71.39211700 -40.15193900 7-Dec-2021 Trompul 0.00001 native forests National Park Records 

2371 -71.56472000 -41.06805000 7-Dec-2021 Mirador Cerro 
Bahia Lopez 

0.00001 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2021/09/ocurrencia_de_i
ncendios_mes_de_diciembre_2021.pdf 

2371 -71.26278000 -41.66889000 7-Dec-2021 La Paloma 0.04 plantations chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2021/09/ocurrencia_de_i
ncendios_mes_de_diciembre_2021.pdf 

2371 -71.57917000 -41.03917000 7-Dec-2021 Curva del Pescador 
C. Lopez 

0.01 native forests chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2021/09/ocurrencia_de_i
ncendios_mes_de_diciembre_2021.pdf 

2380 -71.14964700 -39.47673100 16-Dec-
2021 

Lote 39 Quillen 4196 plantations https://www.clarin.com/sociedad/caida-rayo-provoco-
impactante-incendio-neuquen-destruyo-450-hectareas-
bosque_0_Du0-wX7Xr.html 

2380 -71.16257700 -39.22900800 16-Dec-
2021 

Aigo Ruca Choroy 0.00001 native forests https://www.clarin.com/sociedad/caida-rayo-provoco-
impactante-incendio-neuquen-destruyo-450-hectareas-
bosque_0_Du0-wX7Xr.html 

2380 -71.16257700 -39.22900800 16-Dec-
2021 

Aigo Ruca Choroy 0.00001 plantations https://www.clarin.com/sociedad/caida-rayo-provoco-
impactante-incendio-neuquen-destruyo-450-hectareas-
bosque_0_Du0-wX7Xr.html 

2381 -71.58574600 -44.39189300 22-Dec-
2021 

Rio Pico 2 native forests https://www.facebook.com/manejodelfuegochubut/photos/a.
1591368037544577/5288270471187630/?type=3&locale=ms_
MY 

2404 -71.05714700 -39.12852500 20-Feb-
2022 

Entre Pulmari y 
Pampa Inda 

0.00001 native forests https://realidadsm.com/2022/02/21/se-registraron-tres-
incendios-producto-de-la-tormenta-electrica-en-la-zona-de-
alumine/ 

2404 -70.99090200 -39.23717300 20-Feb-
2022 

Relen 0.00001 native forests https://realidadsm.com/2022/02/21/se-registraron-tres-
incendios-producto-de-la-tormenta-electrica-en-la-zona-de-
alumine/ 

http://www.desdeelsurdigital.com.ar/?p=10087
https://realidadsm.com/2021/12/08/controlaron-un-incendio-que-se-origino-en-meliquina-producto-de-la-tormenta-seca/
https://realidadsm.com/2021/12/08/controlaron-un-incendio-que-se-origino-en-meliquina-producto-de-la-tormenta-seca/
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.clarin.com/sociedad/caida-rayo-provoco-impactante-incendio-neuquen-destruyo-450-hectareas-bosque_0_Du0-wX7Xr.html
https://www.facebook.com/manejodelfuegochubut/photos/a.1591368037544577/5288270471187630/?type=3&locale=ms_MY
https://www.facebook.com/manejodelfuegochubut/photos/a.1591368037544577/5288270471187630/?type=3&locale=ms_MY
https://www.facebook.com/manejodelfuegochubut/photos/a.1591368037544577/5288270471187630/?type=3&locale=ms_MY
https://realidadsm.com/2022/02/21/se-registraron-tres-incendios-producto-de-la-tormenta-electrica-en-la-zona-de-alumine/
https://realidadsm.com/2022/02/21/se-registraron-tres-incendios-producto-de-la-tormenta-electrica-en-la-zona-de-alumine/
https://realidadsm.com/2022/02/21/se-registraron-tres-incendios-producto-de-la-tormenta-electrica-en-la-zona-de-alumine/
https://realidadsm.com/2022/02/21/se-registraron-tres-incendios-producto-de-la-tormenta-electrica-en-la-zona-de-alumine/
https://realidadsm.com/2022/02/21/se-registraron-tres-incendios-producto-de-la-tormenta-electrica-en-la-zona-de-alumine/
https://realidadsm.com/2022/02/21/se-registraron-tres-incendios-producto-de-la-tormenta-electrica-en-la-zona-de-alumine/


2406 -72.28323900 -40.28096900 22-Feb-
2022 

Pen Illahuapi Lago 
Ranco 

0.00001 native forests https://www.diarioriobueno.cl/noticia/actualidad/2022/02/un
-rayo-habria-ocasionado-foco-de-incendio-forestal-en-lago-
ranco 

2496 -71.52583333 -38.24166667 16-Dec-
2022 

Cerro Tres Puntas 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2022/08/reportediario_19
-12-2022.pdf 

2496 -70.79666667 -38.05194444 16-Dec-
2022 

Los ñires 0.00001 grasslands chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.
argentina.gob.ar/sites/default/files/2022/08/reportediario_19
-12-2022.pdf 

2508 -71.42332200 -39.00123700 19-Jan-2023 Moquehue Mallin 
de los Chilen0s 

0.76 native forests https://www.lmneuquen.com/neuquen/la-caida-un-rayo-
provoco-un-incendio-moquehue-n986994 

2508 -71.38095900 -41.67798100 19-Jan-2023 Arroyo Ushuaia  2 native forests https://www.infochucao.com/alertan-por-un-incendio-
forestal-en-el-foyel/ 

2509 -70.64777778 -40.20111111 20-Jan-2023 Cerrito Piñon 0.00001 grasslands https://realidadsm.com/2016/02/11/el-ice-trabaja-en-focos-
de-incendio-a-causa-de-los-rayos-en-curruhue-y-quila-quina/ 

2647 -71.42441700 -38.57711900 19-Dec-
2023 

La Fusta Lonquimay 
CH-181 

0.00001 native forests https://www.facebook.com/EmergenciasAraucaniaoficial/vide
os/lonquimay-se-reportan-dos-incendios-producto-de-
ca%C3%ADda-de-rayos-en-la-alta-cordil/364416972850709/ 

2647 -71.36045700 -38.65031800 19-Dec-
2023 

Quinquen 
Lonquimay 

0.00001 native forests https://www.facebook.com/EmergenciasAraucaniaoficial/vide
os/lonquimay-se-reportan-dos-incendios-producto-de-
ca%C3%ADda-de-rayos-en-la-alta-cordil/364416972850709/ 

2647 -71.29070000 -38.66627300 19-Dec-
2023 

Galletue Lonquimay 0.00001 native forests https://cooperativa.cl/noticias/pais/desastres-
naturales/incendios-forestales/caida-de-rayos-en-lonquimay-
causo-dos-incendios-forestales/2023-12-20/155416.html 

2650 -71.27587636 -39.12573764 31-Dec-
2023 

Nompehuen 
Ñorquinco 

20 native forests https://www.lmneuquen.com/neuquen/cayo-un-rayo-y-
desato-un-gran-incendio-que-afecta-al-bosque-nativo-
n1082469 

2650 -71.08035231 -38.73174623 31-Dec-
2023 

El Arco 0.00001 plantations https://www.lmneuquen.com/neuquen/cayo-un-rayo-y-
desato-un-gran-incendio-que-afecta-al-bosque-nativo-
n1082470 

2656 -71.33843400 -38.24550900 21-Jan-2024 El Troyo Lonquimay 760 native forests https://cooperativa.cl/noticias/pais/region-de-la-
araucania/incendio-forestal-en-lonquimay-ha-consumido-mas-
de-500-hectareas/2024-01-31/225358.html 

2656 -71.36801400 -38.46656900 21-Jan-2024 Trigo Lonquimay 0.00001 native forests https://www.prensaciudadana.cl/2024/01/22/rayo-origino-
incendio-forestal-en-lonquimay/42826/ 

2664 
2665 
2668 

-71.22638889 -39.42500000 9-Feb-2024 Los Corrales 0.03 native forests https://www.facebook.com/pnlanin/posts/pfbid0369kQPQpc4
cYAjUyk7DNNWekaBdSXjXuf4YxDXtVRkFadyqqAqGs1hBUAyg
wCfRLal 
 

https://www.diarioriobueno.cl/noticia/actualidad/2022/02/un-rayo-habria-ocasionado-foco-de-incendio-forestal-en-lago-ranco
https://www.diarioriobueno.cl/noticia/actualidad/2022/02/un-rayo-habria-ocasionado-foco-de-incendio-forestal-en-lago-ranco
https://www.diarioriobueno.cl/noticia/actualidad/2022/02/un-rayo-habria-ocasionado-foco-de-incendio-forestal-en-lago-ranco
https://www.lmneuquen.com/neuquen/la-caida-un-rayo-provoco-un-incendio-moquehue-n986994
https://www.lmneuquen.com/neuquen/la-caida-un-rayo-provoco-un-incendio-moquehue-n986994
https://www.infochucao.com/alertan-por-un-incendio-forestal-en-el-foyel/
https://www.infochucao.com/alertan-por-un-incendio-forestal-en-el-foyel/
https://realidadsm.com/2016/02/11/el-ice-trabaja-en-focos-de-incendio-a-causa-de-los-rayos-en-curruhue-y-quila-quina/
https://realidadsm.com/2016/02/11/el-ice-trabaja-en-focos-de-incendio-a-causa-de-los-rayos-en-curruhue-y-quila-quina/
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2664 
2665 
2669 

-71.31097600 -39.21298400 9-Feb-2024 Tanquinquin 1 native forests https://www.noticiasdeneuquen.com.ar/parque-nacional-
lanin-parte-prensa-incendios-zona-norte/ 

2664 
2665 
2670 

-71.29663100 -39.22666300 9-Feb-2024 Chinchilla 0.46 native forests https://www.rionegro.com.ar/sociedad/incendio-en-parque-
nacional-lanin-trabajan-en-6-areas-con-ascenso-de-
temperatura-y-viento-leve-3412683/ 

2664 
2665 
2671 

-71.16590900 -39.22065900 9-Feb-2024 Cochico-Rucachoroi 0.08 native forests https://www.rionegro.com.ar/sociedad/el-parque-lanin-
tambien-sufre-un-incendio-que-se-sabe-del-siniestro-
3408891/ 

2664 
2665 
2672 

-71.22541400 -39.32416400 9-Feb-2024 Malalco-Quillen 0.16 native forests https://www.rionegro.com.ar/sociedad/incendio-en-parque-
nacional-lanin-trabajan-en-6-areas-con-ascenso-de-
temperatura-y-viento-leve-3412683/ 

2664 
2665 
2673 

-71.30065200 -39.34656300 9-Feb-2024 Hui Hui- L. Hui hui 0.03 native forests https://www.rionegro.com.ar/sociedad/incendio-en-parque-
nacional-lanin-trabajan-en-6-areas-con-ascenso-de-
temperatura-y-viento-leve-3412683/ 
 

2664 
2665 
2674 

-71.23521400 -39.39742800 9-Feb-2024 Caballada 0.00001 native forests https://www.rionegro.com.ar/sociedad/incendio-en-parque-
nacional-lanin-trabajan-en-6-areas-con-ascenso-de-
temperatura-y-viento-leve-3412683/ 
 

2664 
2665 
2675 

-71.30987900 -39.20033800 9-Feb-2024 Pampa Castro 0.00001 native forests https://www.rionegro.com.ar/sociedad/incendio-en-parque-
nacional-lanin-trabajan-en-6-areas-con-ascenso-de-
temperatura-y-viento-leve-3412683/ 
 

2664 
2665 
2676 

-71.30794800 -39.17547000 9-Feb-2024 Chufquen-
Ñorquinco 

0.03 native forests https://www.rionegro.com.ar/sociedad/incendio-en-parque-
nacional-lanin-trabajan-en-6-areas-con-ascenso-de-
temperatura-y-viento-leve-3412683/ 
 

2664 
2665 
2677 

-71.61492800 -38.68378000 9-Feb-2024 Conguillio Lag 
Verde 

0.00001 native forests https://araucanianoticias.cl/2024/alerta-roja-por-incendio-en-
parque-nacional-conguillo/0210252689 

2670 -71.20504000 -40.96779400 10-Feb-
2024 

Fortin Chacabuco 3.7 grasslands https://www.elcordillerano.com.ar/noticias/2024/02/11/1817
18-logran-contener-incendio-forestal-en-la-zona-del-fortin-
chacabuco 
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Table S2. List of the top-5 ranked lightning storms by area/duration and their associated largest fires. 

 

 

 

 

Storm  
date  

Cluster 
code 

Duration 
(hours) 

Area 
(sqkm) 

# of 
strokes 

% dry 
strokes 

Rank 
area 

Rank 
duration 

Mean 
rank 

# of 
ignitions 

Ignition 
efficiency 

Name of the 
largest fire  

Size of the 
largest fire (ha) 

12/17/2021 2380 21.6 112,323.1 6,282 69.09 1 1 1.0 3 4.78E-04 Lote 39 Quillen 4,196 

12/7/2021 2371 19.7 93,934.6 11,349 83.17 5 3 4.0 10 8.81E-04 Steffen-Martin 6,345 

2/3/2015 1355 16.9 104,357.1 2,820 20.71 2 6 4.0 5 1.77E-03 Cholila 28,960 

1/21/2022 2393 18.3 97,562.7 1,815 6.94 4 4 4.0 0 0.00E+00 - - 

12/15/2014 1308 17.6 80,814.8 1,795 96.88 8 5 6.5 0 0.00E+00 - - 
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