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/ RESEARCH PURPOSE AND OBJECTIVES \ / MONTHLY EUROPEAN WILDFIRE MODEL \ / WILDEIRE RESPONSE TO DROUGHT \ / GOODNESS OF FIT \
ot . ' ' . e All ana[ysis is based on monthly wildfire extent derived by Calculating . SPEI appears to be a better predictor of wildfire extent than the SPI for the C MeteorOlOgical drought has a Signiﬁcant effect on wildfire extent across Europe
Climate and weather are key drivers for wildfire, with droughts and heat waves percent burned based on forested area from the CORINE land use database: majority of Europe, particularly in the west. SPEI provides a more comprehensive » Models including drought indices produced significantly better estimates of
increasing wildfire risk.” (Doerr 2013) e B el measure of fuel moisture by incorporating evapotranspiration. wildfire extent than the seasonal wildfire climatology alone (Nash-Sutcliffe
Area Burned [%] = < A eathal) - Water balance 1-3 months prior to a fire is the most important predictor of coefficient 0.35-0.9).
The goal of this research at the Pan-European scale is to: wildfire extent. « Time series show the effectiveness of including drought indices in estimates of

* This accounts for inflammable area (water and impervious).

wildfire extent.

* Test the link between wildfire extent and meteorological drought , . . o
Det ine th lati ffect of d ht indi » Because this measure of fire is a proportion of total flammable area, wildfire
etermine the refative erfect of drought indices extent is modeled using logistic regression (logit function): o i
» Identify regional differences in wildfire causation across Europe. .
logit[Area Burned (%) | = f(Month) + k,SPI-n, + k,SPI-n, I T S o0 A [ R W v S
These objectives are addressed by modeling monthly wildfire burned area using where logit is the logit transform, f(Month) is a spline curve that approximates 3 " ”m ‘ ‘
all possible combinations of meteorological drought indices at the subnational the seasonal pattern of wildfire, SPI-n is the SPI or SPEI value for the n :
level while controlling for seasonal fire patterns. accumulation period, and k is a linear regression coefficient. O e s | | h n J~ }! ;J
» Separate models were fit for each NUTS2 region and the best model was T T PR TR T g ‘ ' Mm,m
DATA determined using a 5 year cross-validation based on the RMSE and AlIC. vost 1 |  for the { . A JR
. . . . ost frequent accumulation period for the first SeiirountPing S Opserved — Pracce
The European Forest Fire Information System (EFFIS) has compiled monthly Variables considered include: prediéqor zf wilzfi(edexten; (above) gl}? the , - -
wildfire extent statistics at the national and subnational scale (NUTS 1,2,3) - corresponding drought index, shown spatially (right). sl e
for 22 countries within Europe as part of the European Fire Database. This Index Variable Months Lags - . _ . o
data forms the basis for this wildfire analysis. Considered Considered » Wildfire response to drought is spatially consistent across Europe once seasonal - 5 |
N effects and areal difference are accounted for. C ° " Longitde ; : |
i tat — g 100
Data Variable Source Coverage SPI Z(Rr;cr:pl ;:Z?N) 1,2,3,6,9,12, 24 0,2,4,6 « For many regions, the second most important climatic predictor for wildfire is a R — - |
. Area Burned (ha) c e Datab 19852010 wet period, shown by positive slopes for Predictor 2. il by A } H | h ﬁ j{ A J
ire rea burne a uropean rire batabase = . . . o / '
Water Balance 0,246 * When plotted temporally, the primary 2-3 month drought period is clear, along e : '
_ Daily Rainfall, Snowfall, . . PRl s(Precip—per) 391224 with a sustained wet period which occurs 6-12 months prior (fall or winter), Nash-Sutcliffe Efficiency of drought
Climate Watch Forcing Data Era-Interim (WFDEI) 1979-2012 ( P ) model (above)
Tmin, Tmax agreeing with findings from Bifulco, et al. (2014). '
NUTS Region Nomenclature of Territ:;ifolstJarlits for Statistics (NUTS) 5012 S— — S— - - SE23
_ - SEASONAL WILDFIRE PATTERNS N B AL Fany .
. . . Biogeographic regions in Europe | e g |
Biogeographical Regions European Environment Agenc 2011 Idfire i : : 00| 0 sa A Typical ob d and predicted :
P gency The seasonal (monthly) component of wildfire is relatively consistent across et et o B ypical observed and predicte : h
Artificial, regions defined by latitude: = s Fﬂﬁ’;')relfgf;’”zg?f ap(‘ﬁg’f;al;ﬁzrte 1 h
o Cayey | CeteLliml, Feresis SO L) Eael 2006 « < 40°lat: The Mediterranean region tends to have a single, pronounced 3 o West Sweden (SE23). N w i xL
and semi-natural, European Environment Agency . - . 277 2" e e
v peak in wildfire activity between July and August g 5
etlands, Water
« 40° - 50° lat: Central Europe is characterized by two distinct peaks in - T
fire activity, in early spring (March) and again in late summer (August) ol eI < S P
Standardized Precipitation Index (SPI) and Standardized > 50 lat: Northernmost regions of Europe tend to have a much flatter | _ P CONCLUSIONS
curve with little change in fire likelihood between April and August : \ A= c o . . . - '
ipitation- irati . . . . . i : ;  — : : .  — : « Seasonal wildfire, independent of drought, follows consistent patterns, wit
SIESIE F R A0S e e There is relatively little difference in seasonal wildfire pattern : " Longitude i ° Longitude differences in the timir?g and peaks relited to latitude i
1 lon itUdinall WeSt to eaSt O Predictor 1 Slope Predictor 2 Slope . ° Y. : : . o
SPI (McKee et al. 1993, Guttman 1999) and SPEI (Vicente-Serrano et al. 5 v ) o — I = - There is a significant relationship between meteorological drought and
2010) are §tandarC|d Teteorolo_lg;]cal drought mdlce:I tgat noLmalgize drhought 25 20 45 0 05 00 05 10 15 20 25 25 20 45 40 05 00 05 10 15 20 25 European wildfire extent.
?:c:?cstso:ebg]otr;lsea\?vorclc} nl\;\ae’fceeio.roloeiyc:lrgrre;r?ir;:;;?l (eWI\iE)aZOe1y2) rouent « Wildfire is most related to 1-3 month anomalies of low precipitation and high
y g g ’ . Wildfire response to 10-0 0-10 10-20 20-20 ~30 potential evapotranspiration (SPEI). Inclusion of evapotranspiraiton (SPEI vs

drought index 1 (left) and

i SPI) is important for modeling wildfire.

70 4 1976-08-19 K index 2 (right). Negative ——_E : . . . .
Both indi vert mulated meteorolosical - slopes correspond to an E » Large fires are also correlated with extended wet periods 6-12 months prior to
° ces convert accumuiatec meteorotogica / = increase in wildfire extent = = — the fire. This wet period is likely necesarily to build a sufficiently large amount
drought to the standard normal distribution, 00 Jes e S during drought (SPI/SPEI is il = = o of vegetative fuel.
M=, @=0. SPl s Eased) ot prealpiEtion, SAE i ’:7;] 7 i fti = : The existing model could be used to estimate fire likelihood or could be used to
based on climatic water balance X(P - PET). £ 5 7 g = Drought Predictor ) . ) L o T ) ) .
( : % o f —= — — —p—— provide the basis for estimating fire likelihood in unmonitored regions.
O8] 2 Temporal effect of drought = = 5 -
The accumulated period can vary to measure gy indices on wildfire extent = din . Pred 1 Dec
short-term or long-term droughts. Periods are ] Y ,S,,f (right). The first two = = REFERENCES / ACKNOWLEDGEMENTS
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the normalized 6 month precipitation deficit.
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with their accumulation
and lag periods prior to the
fire. Negative slopes (i.e.
drought increases wildfire
extent) are shown in red.
Positive effects (i.e wet

Seasonal (monthly) wildfire component for all NUTS2 regions, presented spatially by binned conditions increase wildfire I
latitude and longitude. All wildfire responses have been scaled to allow for direct comparison. extent) are shown in blue.
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Typical SPI-6 map (right) showing the severity and
extent of the 1976 summer drought event
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