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Recent wildfire events 
in north-central 
Washington State

(1990 to present)

1970 Forks 
Fire



Large, stand-replacing fires

• Clear the slate

• May accelerate responses to climate change

2014 Carlton Complex, Upper Finley Canyon

Megafires and Climate Change
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Resister Species:

• Mature trees have built-

in inertia

• Resilient to climatic 

extremes

• Adapted to frequent fire

http://www.conifers.org/pi/Pinus_ponderosa_ponderosa.php

Resilient Trees



Tree Seedings

The most vulnerable 

phase of a plant’s life  

• Shallow root systems

• Low reserves

• New leaves/needles

https://www.for.gov.bc.ca/hre/pothole/roots.htm



Mission Peak, Wenatchee, WA 
2010

1934

John Marshall Photography

Wm. B. Osborne

Fire-Excluded Landscapes



Fire-Excluded Forests

An epidemic of Douglas-fir 

and/or true fir



Predictions of Increased Area Burned Across 
western North America

Kitzberger T, Falk DA, Westerling AL, Swetnam TW (2017) Direct and indirect climate controls predict heterogeneous early-mid 21st century wildfire burned area across western and boreal 
North America. PLOS ONE 12(12): e0188486. https://doi.org/10.1371/journal.pone.0188486
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188486

Recent BC Wildfire Seasons
2017 area burned: 
1,216,053 ha

2018 area burned: 
1,351,314 ha

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0188486


Thresholds to Burning

Fuel 
limiting

Climate
limiting

Temperate rainforest, 
western North America

Arid desert, 
western North America

Fire 
occurrence

(High –mesic)                    Productivity gradient (Low – arid)

Mixed conifer forest, 
western North America

Tropical savanna, 
Sub-Saharan Africa

Tropical rainforest, 
South America

Arid grassland, 
Africa

Eucalypt woodland,
southern Australia

Boreal forest
North America

Mediterranean shrublands
Portugal

Subtropical pine forests, 
southeastern US, Mexico



Webinar Participant Question #1

What is your opinion about fire and fuels management  in 
British Columbia?

❑ No changes are needed to current fire and fuels management approaches

❑ Active fuels reduction and prescribed burning is needed in my area

❑ Fuels reduction is needed but prescribed fire smoke is unacceptable

❑ Logging slash must be removed or burned to reduce fire hazard



Lesson 1
Fuel reduction treatments (including past wildfires) often 
mitigate wildfire severity

Lesson 2
Fuel treatments are less effective during extreme fire weather 
events, but…

Lesson 3
Past fire mosaics influence the spread and severity of 
subsequent reburns

Lesson 4
Past fuel treatments and landscape burn scars can assist 
in firefighting and community resilience



Lesson 1:
Fuel reduction treatments (including past wildfires)
often mitigate wildfire severity
and for a time, act as barriers
to fire spread



Tripod Burn Severity

Severity Class

High

Moderate

Low

Unburned

Historical Fires

Farewell & Isabel (2003)

Thirtymile (2001)

Thunder Mtn (1994)

Forks (1970)

Fuel Treatment

2006 Tripod Complex:

• Final size: 70,000 ha

• >65% burned as stand 
replacement



Tripod – Past Fuel Treatments

Severity Class

High

Moderate

Low

Unburned



Percent Live Trees (3 years post fire)

Treatment All trees Large-diameter trees

Control 8.4% 34.8%

Thin only 12.5% 39.7%

ThinRx 50.6% 76.6%

Thin

CONTROL

THIN ONLY

THIN Rx



Lesson 2:
Fuel treatments are less effective during extreme fire weather 
events, but…

2014 Carlton Complex

• Final size: 104,000 ha

• 37% forested, of which >75% burned 
as stand-replacement

• 310 homes burned



2014 Carlton Complex
Early fire progressions Burn severity
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Severe Fire Weather 
(July 16-18th)

Less Severe Fire Weather
(July 19-Aug 10th)

Burn Severity 
summarized by treatment unit



Time Since Fire



Lesson 3:
Past fire mosaics influence the spread and severity of subsequent 
reburns



Webinar Participant Question #2

What is your opinion about the 
role of fire in British Columbia?

❑ Fire suppression is essential to protect communities and forestlands

❑ We need to use prescribed fire as a tool to reduce fire hazard

❑ Some wildfires should be allowed to burn to restore the role of fire
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2015 Okanogan 
Complex

304,782 acres

4 people killed

124 homes burned



Suppressed fire starts (1940 – 2006, n > 300)

Tripod Historical Fire Starts



Spatial Simulation Modeling

Year = i

Build 
Landscape 
File (.lcp)

Burn 
ignitions

Update 
burned 
pixels

n = fires 
within each 
fire season

Grow 
Fuels 
(STM)



Wildland Fire Management Scenarios

A) Complete absence of fire -- no ignitions

B) Modern Suppression -- only fires that escape suppression 

C) Partial Suppression -- managed wildfires in the late-summer and   

fall fire seasons and escaped wildfires (above)

D) No Suppression – all ignitions that meet thresholds to burning



1940 Base Landscape  



Tripod 
Reference Landscapes

1930-1950 aerial photo 
interpretation  for select 
subwatersheds



A) Complete absence of fire 
(no ignitions from 1940 to 2005)

Homogenous landscape, mostly of 

young and old multi-storied forests



B) Full Suppression (2% fires) 

• General infilling of the landscape with 

more mature forests prior to 2006. 

• In some iterations of this scenario, 

random draws of wind scenarios resulted 

in large, recent fires before 2006.



C) Partial Suppression

• Finer-grain landscape mosaics at lower 

elevations that support dry, mixed conifer 

forests

• Large, recent fire in cool high-elevation 

mixed conifer forests.



D. No suppression 

• Landscape supports low 

percentage of mature forest 

• Highest pixilation of any of the 

scenarios. 

• Patches of young forest 

multistory and old forest 

multistory generally surrounded 

by recent burns (black pixels) 

and regenerating forest.



90  Conservation strategy 

 Vegetation management 

Winter is the most constraining season for lynx and snowshoe hares. Dense horizontal cover of conifers 

above the snow level is critical to support snowshoe hares in winter. Vegetation management should be de-

signed to provide for winter snowshoe hare habitat as forest stands develop successionally over time. 

 

Fires, insect epidemics, and some types of timber harvest cause the boreal forest to revert to early stand initia-

tion structural stage, which is a temporary condition that does not provide dense cover and food for snow-

shoe hares, nor does it provide foraging habitat for lynx. Over time, (20–30 years or so depending upon the 

site) trees will grow tall enough and dense enough to once again provide food and cover for snowshoe hares 

in winter. 

 

In some areas in the southern part of their range, lynx populations appear to be limited by the availability of 

snowshoe hares, as suggested by large home range sizes, high kitten mortality, and greater reliance on alter-

nate prey, further highlighting the importance of the following conservation measures. Ruggiero et al. (2000b) 

recommended maintaining some minimum density of snowshoe hares across a broad landscape, e.g., >0.5 hare/

ha (>0.2 hares/ac), to support a self-sustaining population of lynx. 

 

 Conservation measures for vegetation management (cont. on next page): 

Provide a mosaic that includes dense early-successional coniferous and mixed-coniferous-deciduous 

stands, along with a component of mature multi-story coniferous stands to produce the desired 

snowshoe hare density within each LAU (Plate 5.2). 

Plate 5.2. Lynx habitat in a landscape providing a variety of forest structures, including mature forests 

and mid- and early-successional forests, interspersed with openings.  

Ben Maletzke 

 

First tier of anthropogenic influences in core areas 

Lynx Conservation Assessment and Strategy 9  

Snowshoe hares (Plate 2.3) are the primary prey of lynx throughout their range (Mowat et al. 2000). 

 

It is thought that the summer diet of lynx may include a greater diversity of prey species than in winter, due to the 

greater seasonal availability of prey (Quinn and Parker 1987, Koehler and Aubry 1994, Mowat et al. 2000). The 

summer diet of lynx has not been quantified in the southern portion of its range, although some anecdotal infor-

mation is available. 

 

Red squirrels (Plate 2.4) are reported to be the second 

most important food source for lynx in Alaska (Staples 

1995) and the main alternate prey of lynx during periods of 

low hare abundance in Yukon Territory (O’Donoghue 

1997). Other prey species taken across the range of the 

lynx include grouse (Bonasa umbellus, Dendragopus spp., 

Lagopus spp.), northern flying squirrel (Glaucomys sabrinus), 

ground squirrels (Spermophilus parryii, S. richardsonii, 

Urocitellus columbianus), porcupine (Erethrizon dorsatum), 

beaver (Castor canadensis), mice (Peromyscus spp.), voles 

(Microtus spp.), shrews (Sorex spp.), weasels (Mustela spp.), 

fish, and ungulates as carrion (Saunders 1963a, van Zyll de 

Jong 1966, Nellis et al. 1972, Brand et al. 1976, Brand and 

Keith 1979, Koehler 1990a, Staples 1995, O'Donoghue et 

al. 1998, Olson et al. 2011). Male lynx have opportunistical-

ly killed white-tailed deer (Odocoileus virginianus) and mule 

deer (Odocoileus hemionus) in the southern extent of their 

range, when deep snow hindered deer movements and in-

creased their vulnerability to predation (Fuller 2004, Poszig 

et al. 2004, Squires and Ruggiero 2007). 

Lynx diet 

Plate 2.3. Across the range of lynx, snowshoe hares are the primary prey. The color of the fur changes seasonally, 

from white in winter to brown in summer.   

Ben Maletzke 

Laurel Peelle 

Plate 2.4.  Red squirrels are an important secondary 

prey for lynx in some parts of its range.  

Donna Dewhurst/USFWS 

Cumulative Reduction in Lynx Habitat
Burn Severity (1990 – 2017)



Full Suppression Partial Suppression

_____________________________________________________________________________________________ 
 
October 2016 1 Washington Department of Fish and Wildlife 

 

DESCRIPTION & LEGAL 

STATUS 

 

The lynx (Lynx canadensis) is the rarest of 

the three native felids that occur in 

Washington State, which also include bobcats 

(Lynx rufus) and mountain lions (Felis 

concolor).  Lynx are slightly larger than 

bobcats and smaller than cougars, with adults 

averaging 8.5-10.0 kg and males being 

slightly larger and heavier than females.  The 

lynx’s longer legs, larger paws, fuller facial 

ruff, longer ear tufts (Figure 1), and the 

entirely black tip of its tail distinguish it from 

bobcats.  Lynx were prized as a fur-bearing 

species but concern about decreasing 

population size led to protection from trapping or hunting in Washington in 1991.  The species was listed 

as a state threatened species in 1993 and a recovery plan was developed for the lynx in Washington 

(Stinson 2001); lynx were federally listed as a threatened species in 2000 (USFWS 2000).  A federal 

status review for the lynx is currently being conducted by the U.S. Fish and Wildlife Service (USFWS 

2015).  

DISTRIBUTION 

 

Figure 2.  Lynx management zones (LMZs) in Washington indicate the general 
areas historically occupied by lynx in northcentral and northeastern Washington. 

Figure 1. Lynx 

Implications for Canada Lynx Habitat



Lesson 4:
Past fuel treatments and landscape burn scars can assist in 
firefighting and community resilience



Joint Fire Science Program (Project 17-1-01-09) 

Landscape fuel treatments & wildland fire 
management strategies within recent large fire events



Promote safe 
& effective 

wildfire 
response

Build and 
maintain fire 

adapted 
communities

To safely and effectively extinguish fire, when needed, use fire where allowable, 
manage our natural resources, and as a Nation, live with wildland fire. 

US National Cohesive Wildland Fire Management Strategy

Restore & 
maintain 

fire-adapted 
landscapes

All Hands – All Lands



Evaluate the type, extent, and landscape configuration of 
treatments required to restore landscape resilience

North Central WA Wildfires – Central Objective
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Severity Class

High

Moderate

Low

Unburned

Carlton Complex
Past treatments

Past wildfire

Past Rx fire





Conclusions

• Forests (and the habitat they support) are stores of potential energy –
how efficiently that energy is stored on landscapes has big implications 
for fire spread and severity.

• Past fires and other fuel reduction treatments are generally effective at 
mitigating burn severity but have less of an impact on extreme fire 
weather progressions

• Fire is a contagious process – reburn mosaics break up landscape 
contagion and can also reduce the intensity of fire behavior



Area burned by Wildfires vs. Prescribed Fires
(Okanogan-Wenatchee NF)



Arrowleaf balsamroot (Balsamarhiza saggitata)
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