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Common questions from managers:

How much erosion occurs under different
forest treatments?

Where are watershed erosion hotspots?

»,@?;‘ﬁ 1 ™, \‘ -
What are typical erosion rates by treatment? o

Photo John W, Reuters

Which soil and land physical properties drive
erosion? o

How do burn severity and vegetation

recovery affect erosion?

C I \1 . : 4 https://catalog.extension.oreg
an answer! |- YRR o | e onstate.edu/em9230/htm|

How can we better protect water resources,
lives, and properties? Cannot answer!




Water Erosion Prediction

Use hydrologic models and data Project (WEPP)

to answer management
o Full process-based hydrologic model
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https //wepp cloud/

WEPPcloud Lew et al., (2022); Dobre et al., (2022)

Hl'llslope Visualizations
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Free online widely-used hydrology and
erosion model designed for land
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Gridded Visualizations (for flowpath runs)

Simulates pre- and post-disturbance
surface runoff and soil erosion.
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Answering management questions

Alter key soil and management
properties to reflect
post-treatment conditions

Simulate different management
scenarios

Provide model results to
managers by hillslope, channel,
and watershed

Forest
Shrub HTET =
Shrub Moderate Sever
Shrub Low Severity Fir
Shrub Prescribed Fire
Thinning 96% Cover
Thinning 93% Cover
Thinning 90% Cover
Thinning 85% Cover
Thinning 75% Cover

Site Specific Resources

Lake Tahoe

The Lake Tahoe Project incorporates region specific soil, phosphorus, and estimated soil burn
severity.

View Results and Run WEPP

Hazards and Disasters (Hazard SEES) - FireEarth Project

Data portals related to the Hazard SEES - FireEarth Project

Portland Municipal Watersheds Seattle Municipal Watersheds

Summarized All Conditions

Tabled Results by Condition

Aggregated Outlet Summary Results (.csv)
Aggregated Hillslopes Summary Results (.csv)
Aggregated Channels Summary Results (.csv)

Aggregated Sediment Delivery Summary Results (.csv)

ESRI Shapefiles by Condition

Aggregated Shapefiles of Results (.zip)

0.5
0.7
0.75
0.96
0.93
0.9
0.85
0.75




Fire Mosaic

How do we capture this spatial

variability and
~ associated erosion risk




Capture variability with Soil Burn Severity maps

Eaton Soil Burn Severity X ) Wiz
Burned Area Emergency Response (BAER) 1 T |

e —

%

TSI

Soil Burn Severity

Soil Burn Severity is a measure of the fire's effects on the ground
| surface and soil di This map identifies the fi cuced
changes in soil and ground surface properties that may affect
infiltration, runoff, and erosicn potential. The BAER Team uses
this map to identify areas of unacceptable risk to a critical value
and where mitigating treatments may be most effective. This
product is appropriate for wildland landscapes and does not

s “w’;‘."“"“:mw represent fire effects in developed areas.

L tosal

Severity Indicators

High soil burn severity: Most or all of the pre-fire ground cover

and surface organic matter [litter, duff, and fine roots) is generally

consumed, and charring may be visible on larger roots. Soil is
often gray, crange, or reddish at the ground surface where large

| or dense fuels were concentrated and consumed. Soil structure is

often altered and less stable at the surface.

Moderate soll burn severity: Up to 80 percent of the pre-fire

| ground cover may be consumed but generally not all of it. There
may be potential for recruitment of effective ground cover from
scorched needles or leaves remaining in the canopy that will soon
fall to the ground. Soil structure is generally unchanged.

Low soil burn severity: The ground surface, including any
exposed minerzl scil, may appear brown or black (lightly charred),
and surface organic layers are not completely consumed. The
canopy and understory vegetation will likely appear "green.”

7 '1' o s 105 ANGELES GATEWAY Rp,
It e

1 i

Very Low soil burn severity or Unburned: Little to no burn
expected within these areas except in small patches, or where
fuals were sparce. Canopy and ground litter almost completely
intact. Little to no vegetation mortality expected.

dedi 1 infe - 1

For f ior photo of soil burn
severity see the Field Guide for Mapping Post-Fire Soil Burn
Severity at: https://www.fs.usda.gov/rm/pubs/rmrs grr243.pdf

Sall Burs Severty 3 saek feimze Uneswaluatad Uraan Areas
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Not the same as Vegetation Burn Severity (MTBS)
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Py gy,

Unburned/Very Low 502 2.09 4
Low 7463 31.10
Moderate 12256 51.07
High 683 2.85
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Total 23999 100.00
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Capture burn severity variability in WEPPcloud

Undisturbed Landcover

Post-flre Iandcover based on SBS

5 QA9
» Subcatchment Colormapping

| () Default
| O Slope/Aspect
£, ® Dominant Landcover

() Dominant Soil

34 Landuse Legend

Low Intensity Residential (21)
High Intensity Residential (22)
Deciduous Forest (41)
‘ V,"‘*ﬁ:‘:e"ﬁ‘ ; Evergreen Forest (42)

» ) Mixed Forest (43)
Young Forest (44)
Shrub/Scrub (52)
Pasture/Hay (81)

i y . Woody Wetlands (90)
Center -122. 485 44 1706 | Zoom 11 5 ( Map Width:557.3px )

Emergent Herbaceous Wetlands
(95)

5 Q 09
Subcatchment Colormapping

_) Default
( Slope/Aspect

@® Dominant Landcover

No Burn (130)

Low Severity Burn (131)
Moderate Severity Burn (132)
High Severity Burn (133)

SBS Map Opacity

o

Landuse Legend

High Severity Fire (105)

t?-ﬁ'&' AP 7 A A R T RS
Center -122.4722, 44 1957 | Zoom: 11.5 ( Map Width:557.3px )

Moderate Severity Fire (118)




Capture this variability with WEPPcloud

Post-fire soils based on SBS

“w oQ F 9

:: Subcatchment Colormapping

") Default

_) Slope/Aspect

Peavine silty clay loam, 3 to 30
percent slopes (SPM) - forest
(62570-clay loam-forest)

Peavine silty clay loam, 3 to 30
percent slopes (SPM) - shrub
(62570-clay loam-shrub)

Peavine silty clay loam, 30 to 60
percent slopes (SPM) -
agriculture crops (62571-clay
loam-agriculture crops)

Peavine silty clay loam, 30 to 60
percent slopes (SPM) - forest
(62571-clay loam-forest)

S
o o K- g '
Center: -122.485, 44.1706 | Zoom: 11.5 ( Map Width:557.3px )
Elevation: 754.8 m | Cursor: -122.4452, 44.2428
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No Burn (130)

Low Severity Burn (131)
Moderate Severity Burn (132)
High Severity Burn (133)

SBS Map Opacity

e

Peavine silty clay loam, 3 to 30
percent slopes (SPM) - forest
(62570-clay loam-forest)




Post-fire model parameterization based on field data

luse stext ki kr shcrit avke ksflag ksatadj ksatfac ksatrec pmet_|pmet_irdmax
forest clay loam 400000 @ 2.00E-05 0.5 35 0 0 1.5 0.3 095 0.8 2
forest loam 400000 @ 3.00E-05 1 50 0 0 145 0.3 095 038 2
forest sand loam 400000  8.00E-05 2 60 0 0 1.5 03 095 08 2
forest silt loam 1000000 @ 5.00E-05 1.5 40 0 0 1.5 0.3 095 038 2
forest high sev fire clay loam 1500000 @ 6.00E-05 0.5 14 0 1 100 0.3 095 08 03
o o ° o 100 03 |[095| 08 | 03
e Effective hydraulic conductivity T e e T

100 0.3 095 038 0.3

e Interrill- and rill-erodibilities and critical shear - 0z 005 05 03

Torest Iow sev Tire loam T0U0UUU | 8.UUE-U5 1 20 0] U 1.3 0.3 095 038 0.3
forest low sev fire sand loam 400000 0.00012 2 20 0 0 1.3 0.3 095 08 03
forest low sev fire silt loam 1000000 0.0001 1:5 13 0 0 13 0.3 095 08 03
forest moderate sev fire clay loam 1500000 @ 5.00E-05 0.5 18 0 0 1.3 0.3 095 08 03
forest moderate sev fire loam 1000000 @ 8.00E-05 1 20 0 0 1.3 0.3 095 | 08 | 03
forest moderate sev fire sand loam 400000 0.00012 2 20 0 0 1.3 0.3 095 0.8 0.3
forest moderate sev fire silt loam 1000000 0.0001 1.5 13 0 0 1.3 0.3 095 0.8 0.3
forest prescribed fire clay loam 1500000 @ 5.00E-05 0.5 18 0 0 1.3 0.3 095 08 05
forest prescribed fire loam 1000000  8.00E-05 1 20 0 0 1.3 0.3 095 0.8 0.5
forest prescribed fire sand loam 400000 = 0.00012 2 20 0 0 1.3 0.3 095 08 05
forest prescribed fire silt loam 1000000 0.0001 1:5 13 0 0 13 0.3 095 0.8 0.5




Pre- and Post-fire simulations
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Pre- and Post-fire simulations
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[ ] [ ] [ Watershed Name: Gate Creek, OR
Wildfire: HOLIDAY FARM ; USGS Station: 14163000
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Post-fire simulations
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Identifying “hotspot” areas for erosion

Undisturbed

Sediment Yield — Year: 1980
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For areas that have not yet experienced a wildfire

Apply ML to train the model on post fires and predict potential SBS maps based on

~160 EO data including elevation, soil, landcover, and satellite-derived variables.
“oy

Overall accuracy was 59.4% (low = 0.603, moderate = 0.608, high = 0.427)

Bootleg Fire, OR
July—August 2021
burned ~413,765 acres

Random Forest Variable Importance

Ndvi Prefire
Ndmi Prefire
Evi Prefire

0.08

Elevation

Prcp Monthly
Dist Roads 0.07
Dist Water
g e
Bd 3,
Tmax Monthly 3
Srad Annual 3
Ndsi Median 6M 0.05 &
Srad Monthly 3
Clay o
Om
Sand 0.04
Aspect
Slope
Dist Streams
- Low Moderate [l High Silt 0.03
< NASA-funded -
61//////%// Washington State University, University of Idaho
4

University of Nevada, Reno, Forest Service



For areas that have not yet experienced a wildfire

Apply ML to train the model on post fires and predict potential SBS maps based on
~160 EO data including elevation, soil, landcover, and satellite-derived variables.

Overall accuracy 53.3% (low = 0.467, moderate = 0.611, high = 0.348) Z -

Watson Creek Fire, OR
August—September 2018
burned ~59,923 acres

Random Forest Variable Importance

Ndvi Prefire
Ndmi Prefire 0.08
Evi Prefire
Elevation
Prcp Monthly
Dist Roads
Dist Water
Prcp Annual
Tmax Annual 0.06

Bd

Tmax Monthly

Srad Annual
Ndsi Median 6M 0.05

Srad Monthly

Clay

Om

0.07

2ouepodw 1UID

Sand 0.04
Aspect

o ,»2?’“."’#"- A
Slope
Dist Streams

NASA-funded o e - - i
7//////////// - Washington State University, University of Idaho
University of Nevada, Reno, Forest Service




Building a Decision Support Tool for Water Utilities

Joad N
BELLINGHAM ¥~ 3%

Improvements will include: %
- Ash transport modeling eveverr f
- Subsurface C and N with the RHESSys model TR et T G e
- Streamflow and sediment simulations for wasaneton " S
predefined scenarios:
- Undisturbed _ £l e Ay
_ RX 2.Longview - o ¢
- Thinning v e

.PORTLAND

- Wildfire (based on predicted SBS)
- Defined by partners

@ ~350 water utility watersheds

> NASA-funded
w,.. Washington State University, University of Idaho
Univer Si ty Of N evada, Ren o, Forest Ser Vi ce = Leaflet | © CNES, Distribution Airbus DS, © Airbus DS, © PlanetObserver (Contains Copernicus Data) |




Erosion recovery with time since fire

Post-fire vegetation recovery varies!

OR4313312280119870830 OR4321212308419870830
SOUTH CLOVER FALL CREEK
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Forest Service https://rangelands.app/



Erosion recovery with time since fire

Post-fire vegetation recovery varies!

OR4328212264819870830 OR4335612252819960813
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Forest Service https://rangelands.app/



Developed WEPPcloud-Revegetation

Model parameterization

- >
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Observed Cover (Undisturbed) —__ Stochastic Fire (1994)
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Other tools or tools in development

Debris Flow simulations

Wildfire Ash Transport And Risk (WATAR)
NASA-funded

Yy

“y Forest Service, RMRS, University of Idaho, ImageCat

Culvert Vulnerability Tool
DOT-funded through the Forest Service, Southern Research Station

Skid Trails DST

Forest Service, Pacific Northwest Research Station



WEPPcloud Team

University of Idaho

Erin Brooks, Professor

Roger Lew, Associate Research Professor
Anurag Srivastava, Research Scholar

Current Post-docs
Marta Basso
Subhankar Das
Alex Watanabe

Forest Service, Rocky Mountain Research Station

William Elliot (Retired)
Pete Robichaud

Sarah Lewis

Brian (Scott) Sheppard

Forest Service WEPP Interfaces

l Check out our YouTube tutorials and learn more! ]

WEPP:Road WEPP:Road Batch )

3326 runs YTD 411 runs, 31350 segments YTD

ERMIT ERMIT batch (download) .

24317 runs YTD. 11820 runs YTD

Disturbed WEPP Disf turbedWEPPbth(d lownload) _;l;;
Oruns.

93788 runs YTD.

Units: O metric @ U.S. customary

Pete Robichaud, USDAForal Service RMRSA: W qu atics Environments, Moscow, Idaho
art by

Developers of the
FS WEPP set of
tools for forest

management and

wildfires



Thank you!

Mariana Dobre
mdobre@uidaho.edu




