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Recent	
  Very	
  Large	
  Wildfires	
  

Cascade	
  
Complex	
  

	
  300,000+	
  acres	
  
2007	
  

East	
  Zone	
  
Complex	
  

	
  300,000+	
  acres	
  

Biscuit	
  
Complex	
  

	
  500,000	
  acres	
  
2002	
  



Very	
  Recent	
  Very	
  Large	
  Wildfires	
  
July	
  2014	
  

Carleton	
  
Complex	
  

	
  250,000+	
  acres	
  



Hypotheses:	
  
Principally	
  enabled	
  and	
  driven	
  by	
  climate	
  and	
  weather	
  

Today’s	
  Focus:	
  Very	
  Large	
  Fire	
  Events	
  

1.  Widespread	
  abundant	
  and	
  
available	
  fuels	
  

2.  IgniLon	
  sources	
  
3.  CriLcal	
  fire	
  weather	
  paOerns	
  

(wind	
  driven)	
  	
  or	
  sustained	
  
extreme	
  fire	
  danger	
  (fuel	
  
driven)	
  



Defining	
  “MegaFires”	
  

Fire	
  Atlas:	
  MTBS	
  Large	
  Fire	
  (>1000ac)	
  1984-­‐2012	
  

•  >30kac	
  :	
  top	
  10%	
  of	
  large	
  fires,	
  but	
  >70%	
  of	
  burned	
  area	
  
•  Excluded	
  “Unburned	
  to	
  low”	
  burn	
  severity	
  area	
  	
  
•  Focused	
  on	
  top-­‐down	
  drivers	
  (weather	
  and	
  climate)	
  only	
  



Weather-­‐Climate	
  Data	
  

Climate	
  (PRISM,	
  Daly	
  et	
  al.,	
  1994)	
  

•  Monthly:	
  T,	
  PPT,	
  PDSI	
  
•  Climatological	
  Water	
  Deficit	
  (CWD),	
  

Actual	
  EvapotranspiraLon	
  

Daily	
  meteorology	
  (Abatzoglou,	
  2013)	
  

•  NFDRS	
  Fire	
  Danger	
  Indices	
  (ERC,	
  BI)	
  
•  Canadian	
  Forest	
  Fire	
  Danger	
  Indices	
  

Both	
  data	
  at	
  4-­‐km	
  scale,	
  aggregated	
  to	
  
50-­‐km	
  scale	
  for	
  computaLonal	
  efficiency	
  

http://nimbus.cos.uidaho.edu/NFDRS/ 



Do	
  very	
  large	
  wildfires	
  burn	
  
under	
  anomalous	
  condi_ons?	
  



CommonaliLes	
  

1.  Chronic	
  elevated	
  fire	
  danger	
  
–  pronounced	
  in	
  forests	
  
–  Key	
  “vulnerability	
  

windows”	
  of	
  
unmanageable	
  fire	
  

2.  Dichotomous	
  PDSI	
  signal	
  	
  
–  Forested:	
  PDSI	
  =	
  -­‐2.3	
  
–  Rangeland:	
  PDSI	
  =	
  +1.2	
  

>30ka	
  95%	
  CI	
  

<30ka	
  95%	
  CI	
  

Stavros et al., 2014 IJWF 



Model	
  Development	
  

Goal:	
  Lme-­‐space	
  model	
  for	
  VLF	
  likelihood	
  (not	
  explicitly	
  VLF)	
  

•  Span	
  all	
  pixels	
  with	
  an	
  ecoregion	
  at	
  a	
  weekly	
  Lmescale	
  
•  LogisLc	
  stepwise	
  forward	
  regression,	
  w/resampling	
  

•  Models	
  predict	
  250%	
  increased	
  likelihood	
  for	
  observed	
  VLF	
  

Builds off Stavros et al., 2014 Climatic Change 



Model	
  ApplicaLon	
  (Carlton	
  Complex,	
  2014)	
  



How	
  will	
  climate	
  change	
  alter	
  
the	
  likelihood	
  of	
  atmospheric	
  
condi_ons	
  conducive	
  to	
  very	
  

large	
  fires?	
  



Projected	
  change	
  in	
  summer	
  (Jun-­‐Aug)	
  climate	
  
2040-­‐2069	
  (RCP8.5)	
  vs.	
  1971-­‐2000	
  

Precipitation 

Temperature 



Changes	
  in	
  Extreme	
  Fire	
  Danger	
  

13	
  

•  60—100%	
  increase	
  in	
  high	
  
fire	
  danger	
  days	
  

•  Increase	
  of	
  around	
  3	
  
weeks	
  of	
  core	
  fire	
  season	
  
(ERC>90th	
  percenLle)	
  

MulLmodel	
  Mean	
  (2040-­‐2069	
  minus	
  1950-­‐2005;	
  RCP85)	
  



Modeled	
  Changes	
  in	
  VLW	
  Probability	
  	
  

White = ecoregions not modeled or >50% agricultural land 



PNW	
  Regional	
  VLF	
  Probability	
  
1971-­‐2000	
  (black)	
  vs	
  2040-­‐2069	
  (red)	
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a) Pacific Northwest

18−model mean 2040−2069 RCP8.5 vs 1971−2000
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b) Cascades
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c) Northern Basin
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d) Northern Rockies
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Individual	
  Models	
  

18-­‐Model	
  Mean	
  



Intermodel	
  Variability	
  



Caveats	
  to	
  StaLsLcal	
  Modeling	
  

1.  Limited	
  real	
  estate	
  (Westerling	
  et	
  al.,	
  2011)	
  

2.  Non-­‐staLonarity	
  of	
  fire-­‐climate	
  relaLonships	
  w/climate	
  change	
  and	
  
changing	
  vegetaLon	
  types	
  (Higuera	
  et	
  al.,	
  in	
  review)	
  

3.  Changes	
  in	
  fire-­‐weather	
  extremes	
  (lightning,	
  wind	
  extremes,	
  offshore	
  
winds)	
  

4.  Land	
  management	
  pracLces	
  

5.  Limited	
  large	
  fire	
  acLvity	
  west	
  of	
  Cascades	
  (1984-­‐2012)	
  restricts	
  model	
  
development	
  

Dynamic	
  Global	
  VegetaLon	
  Models	
  (e.g.,	
  MC2)	
  provide	
  an	
  alternaLve	
  
means	
  of	
  overcoming	
  some	
  of	
  these	
  shortcomings	
  



Conclusions	
  

Very	
  large	
  NW	
  fires	
  occur	
  under:	
  

(a)  Prolonged	
  opLmal	
  burning	
  condiLons	
  (forests)	
  	
  
(b)	
  Extreme	
  fire	
  weather	
  condiLons	
  Led	
  to	
  wind	
  events	
  (rangeland)	
  

Climate	
  Projec_ons	
  suggest:	
  

–  Advance	
  in	
  the	
  onset	
  of	
  fire	
  season	
  by	
  2+	
  weeks	
  
–  60-­‐100%	
  increase	
  in	
  high	
  fire	
  danger	
  days	
  
–  Three-­‐fold	
  increase	
  in	
  climaLc	
  condiLons	
  conducive	
  to	
  VLF	
  

	
   	
   	
  	
  



Extras	
  



Burned	
  Area	
  and	
  Number	
  of	
  Very	
  Large	
  Fires	
  
WA+OR+ID:	
  1984-­‐2012	
  

Data Source: MTBS 

2013:	
  1.3	
  million	
  ac	
  
2014:	
  1.4	
  million	
  ac	
  


