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Some recent statistics:

In 2014, a record 
was set for the 
largest wildfire in 
Washington State 
history, the 
256,100-acre 
Carlton Complex 
Fire 



Some recent statistics:

In 2015, 1.7 
million acres were 
burned in Oregon 
and Washington, 
with over 9 million 
acres burned in 
the western 
United States. 

NASA MODIS

Pacific Northwest, August 30, 2015



Several fires in 2015 
occurred in west-side 
conifer forests, 
including a rare fire 
event in coastal 
temperate rainforest 
on the Olympic 
Peninsula. 



Wildfires are colliding

Southwest 
Oregon
Fires have 
burned some 
areas 3 times 
since 1987

Map by R. Norheim



Wildfires are colliding

Southwest 
Washington
Fires have 
burned some 
areas 3 times 
since 2008

Map by R. Norheim



Wildfires are colliding

Southwest 
Washington
Fires have 
burned some 
areas 3 times 
since 2008

Map by R. Norheim



Information sources for climate 
change effects on fire:

• Paleoecological record
• Tree ring records of fire
• Observed trends with recent warming
• Model projections



Paleoecological evidence of changing 
fire frequency with shifts in climate

Briles et al. 2005

Siskiyou 

Mountains, 

OR



Tree ring 
records suggest 

greater fire 
frequency with 
warm and dry 

summers in the 
past



Increasing air
temperature

Decreasing 
summer rain

+

Earlier
snowmelt

+

LEAD TO DRIER 
FUELS & FORESTS 

Earlier and longer periods 
of dry fuels are affected 

by multiple factors

Several weeks of high 
temperature and low rainfall 
are sufficient to dry fuels and 
cause extreme fire hazard.



Wildfire area burned, 2050



Wildfire area burned, 2050

In the Northwest, for a 1 oC increase, 
annual area burned will be at least 2-3 
times higher.



Davis et al. 2017

Projections for suitability of large 
forest wildfires



• Year ~1700 fire episode:
Æ >1 million acres on Olympic Peninsula, 
Æ 3 to 10 million acres in western WA 

(Henderson et al. 1989)

• 1902 Yacolt complex 
Æ >1 million acres

(National Interagency Fire Center)

• 1933 Tillamook burn
Æ 350,000 acres 

(Kemp 1960)

Large west-side fires of the past

Slide by J. Halofsky 
and D. Donato



Extremes matter

Standard deviation

1 in 40 yr high range

Frequency, extent, and severity of wildfire may be 
affected by climate change, altering the mean and 
variability of wildfire properties.

A shift in distribution
has a larger relative 
effect at the extremes
than near the mean.

A shift of 1 standard 
deviation changes a 
1-in-40 yr event to a 
1-in-6 yr event

It’s all about the tail!



Disturbances will 
interact

Figure by R. Loehman



What does this mean for forests in 
the Pacific Northwest and beyond? 



High severity “reburns” may occur 
before forests recover from the      
most recent high-severity fire 



2002 Biscuit Fire

Large fires are creating larger and more 
homogeneous patches of stand-replacing fire



Post-fire regeneration is very 
sensitive to climate 

3-yr old Douglas-fir

350-yr old Douglas-fir



Drought, bark beetle outbreaks, 
and fires will likely interact



Forests will 
change in 
species 
composition 
and structure, 
and in some 
places will 
transition to 
non-forest.



Products: Fact Sheet



Products: Story Map



Thank you
For more information, contact:

Jessica Halofsky – Jessica.Halofsky@usda.gov
Dave Peterson – wild@uw.edu

Brian Harvey – bjharvey@uw.edu

mailto:Jessica.Halofsky@usda.gov
mailto:wild@uw.edu
mailto:bjharvey@uw.edu
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