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What Happens to Watershed Processes after Wildfire?

Loss of
soil
arganic

Loss of matter
ground
cover

Enhanced

soil water

repellency

Increased
Reduced rainsplash
Loss of roughness
plant
canopy
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soil sealing Increased
soil erodibility
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transpiration
A 4

\ Increased soil
Increased runoff erosion

(base flow, peak — (rainsplash,

flows, sheetwash, rilling,
water yield) gullying, mass
wasting)

(taken from Wagenbrenner et al., 2015)
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Overview of WERT Process

Main goal: Prioritize large fires
that pose significant threats to
lives and property from post-
fire debris flows and flooding.

In some ways similar to USFS
BAER teams, but rapid
emergency protection measures
are only recommended (private
lands, no direct funding
mechanism).

Much less emphasis on natural
resources.

Factors:

* Fire size, location in relation to
values at risk.

e Proximity of intensely burned
areas to housing
developments.

e Likelihood of debris flows
based on topography, geology,
climate, etc.

e Proximity to flood prone
areas.

e Presence of transportation
networks, water supply
systems, campgrounds, etc. at
potentially high risk.
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Soil Burn Severity is a

b | * Start with Satellite-Derived
#? Burned Area Reflectance
Classification (BARC) Map

. Validate BARC map to create Soil
. Burn Severity Map

— Look at soil cover
— Changes to soil structure
— Water repellency
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Napa
- Watershed -
Tubbs Fire

e Generally low
soil burn
severity

 Moderate soil
burn severity
proximal to
Robert Louis
Stevenson
S.P.
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Appendix B:
Values at Risk
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intensity of 24 mmh.

Map D2



Appendix B:
Values at Risk
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Sonoma

Napa
“ Watershed -
Nuns Fire

* Mostly low soil
burn severity in
the Napa River
watershed

e Higher
proportions of
moderate soil
burn severity in
Redwood Creek
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Milliken Creek Watershed




Milliken Creek Intake and Water Line
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Soil Burn Severity and Weather are the Primary Drivers!!

1200 Valley Fire — Boggs Mountain Demonstration State Forest
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Figure 2.5 Sediment yields by swale and burn severity at BMDSF from October 2015 to
June 2016. No additional sediment was produced through September 2016. (Olsen, 2016)
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Colorado Front Range — Convective Storms/Granitics
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Figure 2.7: Rill networks in BMDSF swales in January 2016 (Left) and May 2016
(Right. Sra.ife in each map is 1:1300.
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Figure 2.6: Rill and channel densities by swale number and burn severity at BMDSF for

each survey date.

(from Olsen, 2016)



Roads Capture Post- F|re Runoﬁ’
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(Sosa-Pérez and MacDonald, 2016)



Roads Can Magnify Post-Fire
Geomorphic Response
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Hillslope Treatment Considerations

* Treating areas of low soil burn severity is not considered
to be cost effective because absolute sediment savings is
SMALL and/or NEGLIBLE, while treatment costs remain
the same

 Moderate soil burn severity generally produces much
less than high soil burn severity, but can produce

relatively large amounts of runoff and sediment under
intense rainfall

 Makes sense to prioritize high soil burn severity

* Roads are discrete features that can be treated to
reduce post-fire impacts



Mean Sediment Yields for Varying Treatments
Over Time (Wagenbrenner et al. 2006)
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Dr. Lee MacDonald’s Presentation-
Pre and Post-Fire Conference February 9-11, 2010

Grass seeding —NOT effective.

Contour Felling —NOT very cost
effective; wide range of effectiveness.

otraw mulching™ —Highly effective if you

achieve 65-70% coverage.

Hydro-mulching* —Increasingly being
shown as effective.

Check Dams --NOT generally effective.

*Typically Treat Between 0 to 2% of Burned Area Due
to Values at Risk, Cost, and Expected Effectiveness




Any Questions?
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