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Eastern Washington forests are burning

• Acreage burned been 
increasing.

• Fires are 
uncharacteristically large 
and intense

• Forest management has 
reduced fire-resiliency
• High fuel loads

• Fuel connectivity

• Fire-intolerant species



We are seeing the effects of forest fires
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Space Needle Live Camera, August 20, 2019



Fires burn riparian zones

• Uncharacteristically 
intense fires can kill or 
consume all riparian 
vegetation.

• Aquatic resource 
protection greatly reduced
• Little, if any, shade

• Increased sediment 
delivery potential

• Loss of future LWD inputs
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Forested stream protection is important

Federal Lands - Northwest Forest Plan 
Standards and Guidelines (1994)

Private Lands - Washington Forest 
Practices Rules (2001)
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But regulatory programs have not kept pace

• Federal, state, and private riparian zone regulations based on old 
science
• Forest Ecosystem Management Team report – 1993

• Forest and Fish Report – 1999

• Key goals include:
• Support harvestable levels of salmon

• Support long-term viability of other species

• Meet or exceed water quality standards

• Support an economically viable timber industry
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Eastern 
Washington 
riparian 
management 
zones
• Intent was to 

recognize 
disturbance

• Maintain adequate 
shade

• Are very complex

• Often lead to no 
management
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Can active management build resilience?

• Strategies effective on 
upland sites
• Change species 

composition

• Change fuel 
connectivity

• What level of 
treatment can meet 
forest resilience and 
aquatic protection 
goals ?
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Current eastern Washington riparian 
conditions
Washington DNR Adaptive Management Program commissioned two 
studies:

• Eastern Washington Type F Riparian Assessment Project (EWRAP) 
(Bonoff et al. 2008)

• Bull Trout Overlay (BTO) monitoring (Cupp & Lofgren 2014)

• Both collected spatial forest inventory data in riparian areas to assess 
forest conditions along fish-bearing streams
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Active management alternatives
Assessed the ability of riparian zone alternative plans to 
meet both fire-resilience and aquatic protection goals
• Spatial forest inventory created using EWRAP and BTO data for 90 riparian 

stands.
• Simulated current riparian treatments and 15 alternative treatments
• USFS Forest Vegetation Simulator (FVS) modeled growth, yield, treatment, 

and fire impacts regulatory zones. 
• Modeled shade (Teply and McGeer 2014) and instream LWD (Teply et al 

2007).
• Fire and Fuel Effects model for FVS characterizes fire impacts on regulatory 

zones assuming historical wildfire conditions (70F, 20 mph winds, low fuel 
moisture).
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Simulated Treatments

• Basline
• 100-foot no-cut (N10)

• Current regulations (FFR)
• 30-foot no-cut

• 45- or 70-foot basal area limit thin

• 0 – 55-foot heavy thin

• Retain all shade (RAS)

• No Harvest Buffer
• 50-foot no-cut (N5)

• 30-foot no-cut (MAX)

• Forest Resilience
• 50- and 75-foot buffers

• Thin from below

• Thin throughout the buffer

• 10% basal area removal (L)

• 20% basal area removal (M)

• 30% basal area removal (H)

• Early-seral, fire-tolerant species 
preference (S) options for all
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Potential wildfire basal area mortality
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Effective shade
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Large woody debris budget

WA/BC AFS 2019 14



We can make fire-resilient riparian zones

With treatment:

• Fire-related mortality is reduced

• Post-fire shade is greater

However:

• Effective shade is reduced after treatment, which is persistent 
without fire.

• Large woody debris inputs are reduced

• Responses depend on forest type
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Why do some prescriptions work?

• Thinning from below 
removes ladder fuels

• Thinning reduces 
competition

• Select for fire-tolerant 
species

• Heavier thinning can be 
better
• Disconnect canopy fuels

• Increase tree growth
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Fire is inevitable, but impacts are not
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Thank You!
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