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Wildfire causes:

eAccumulation of biomass

e Dry plant residue

 Dry soil conditions QuickTime™ and a
decompressor

e High temperatures are needed to see this pictut

* Ignition by lightening

er, Boise, Idaho



‘_I fire ignition percentages (1980-1999)
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and wildfire frequency in the western U.S.:
temperature and snowmelt

Western US Forest Wildfires and Spring—-Summer Temperature
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e forests respond to climate change?

ed Temperatures show up to 3 degrees C increase
W_i_nter S_p_ring Summer _Eall

Dagreea C o

Figure 7. Change in temperature (°C) from 1970-1999 to 2030-2059 for CCSM3-WRF (top row) and ECHAMS-
WRF (bottom row) for the four seasons.
s . st Salathe et al., (2009)
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Wildfire impacts on surface processes:

ology
er flow on hillslopes and channels

omorphic processes '

Infiltration excess runoff

T E&T

Canopy Interception

DHSVM sketch: http://hydrology.pnl.gov/




Infiltration excess runoff

noff generation
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Wildfire impacts on surface processes:

splash erosion: |
Rain detaches

particles and makes
Time™ and a QuickTime™ and a

ecompressor decompressor them avallable fOf
d to see this picture. are needed to see this picture.
runoff transport

f erosion: Rill and gully incisions
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Gully incision NF of the Boise River, ID _
Buffalo Creek Fire, NM. Photo by John A. Moody



Wildfire Impacts on surface processes:

me™ and a
pressor
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ed to see this

Landslides & Debris flows in Italy, Switzerland, China



Iming of different erosion forms after fire

R.A. Shakeshy, 5.H. Doerr / Earth-Science Reviews 74 (2006) 269-307
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gh Questions for Future Management
tions

*\What will happen under climate change with
Increased fire frequency and earlier snowmelt?

What is the role of humans (forest roads,
ber harvest etc.) in modulating the
ponse?

L are the objective criteria to evaluate
n impact?
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ROSION IN THE IDAHO-Batholith

Landsliding & Debris flows
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Forest Disturbances:
Wildfires
Harvest

NUMERICAL MODEL
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CHANGE IN SOIL STORAGE:
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CLIMATE FORCING
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| model;

Terrain Erosion Hydraulics
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Sediment Transport Function
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LANDSLIDES & DEBRIS FLOWS

nite plane slope stability model for shallow landslide initiation:
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Runoff generation

noff and discharge

ge storm runoff rate
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Fractional ground cover F —1-— e—Bm B,
as a function of biomass gc
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ESPONSE TO FIRES
Wildfires
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does vegetation influence the
Frequency and Magnitude of
erosion?

SIMULATION SCENARIOS

tant Root Cohesion (C.= 1 kPa, 4 kPa, 9kPa, 12 kPa)
Fires (P= 200 yr, C_= 4 kPa, 9kPa, 12 kPa)

rvest / Forest fire comparison

0 years by diffusion and bedrock weathering.

years in each run to limit the sensitivity to the initial
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MARP of Net Erosion on the landscape
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AL EXTENT OF EROSION UNDER
*OREST FIRE DISTURBANCES
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Model results and field observations show that;

Approximately 92 % of the S.Y. is due to the Low Frequency
and High Magnitude Episodic Erosion Events in the ldaho
Batholith under the natural (wildfire) disturbance regime.

How might forest management alter this inherently
episodic erosion rates?



NUMERICAL PAIRED WATERSHED
EXPERIMENT

Model Parameters
Initial Condition
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W.2
Harvest
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W.1
Natural
Disturbance

COMPARISON

Method: Timber harvest rotation length is taken 100 years. 3 rotations are
simulated. The experiment is repeated 21 times.




Initial Condition for Soil Depths are
selected to represent range of conditions

Mean soil depth variation under wildfire disturbance regime
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CONCLUSIONS

* Model results showed good correspondence with field
observations of event sediment vyields.

 Forest vegetation acts as an erosion threshold.

* Undisturbed dense forests promote less frequent high
magnitude erosion events.

 Forest fires lead to more frequent erosion with smaller
magnitudes.

 Under the simulated forest fire regime erosion is concentrated to
the periods with low erosion thresholds “Accelerated Erosion
Period” (AEP). During the AEPs the amount of erosion modeled
was larger than event sediment yields under undisturbed forest
cover conditions.

* Initial soil/colluvium depths matter ..!!

 In a numerical paired watershed experiment forest cleacutting
was shown to cause a 2-fold increase in the number of erosion
events in the Idaho batholith. In contrast to that geomorphic
response appeared to be more severe under wildfire disturbances.
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