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Overview 

ÅImportance of BAER 

ÅWEPP (Water Erosion Prediction Project) 

ÅNASA BAER project and the Rapid Response 
Erosion Database (RRED) 

ÅQWEPP introduction and DEMO 

ÅNASA BAER in action 

ÅRavel RAT & Apps for BAER 

ÅFuels planning with NASA BAER project 

 

 

 

 



Introduction 
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Forest in Northern Idaho  

Waiting for the flood after an Arizona fire 

ÅForests provide many products as 
well as ecosystem services 
ïWood 

ïWildlife and fish habitat 

ïRecreation 

ïClean water 

ÅWildfire impacts on watersheds 
ïIncreased peak flow rates (up to 100x) 

ïIncreased sediment delivery to  
streams (up to 1000x) 

 



BAER Teams 
(Burned Area Emergency Response) 

ÅMission: Protect lives, 
property and natural 
resources threatened by 
post-fire flooding and 
erosion. 
ÅBAER Teams go to work 

before the fire is out. 
ÅTreatments need to be 

completed before a 
major storm in order to 
be effective. 

 



WEPP (Water Erosion Prediction 
Project) Watershed Erosion Model  
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WEPP Versions 

ÅHillslope 

ïDescribes a single strip of hillslope 



WEPP Versions 

ÅHillslope 

ïDescribes a single strip of hillslope 

ÅWatershed 

ïLinks hillslopes, channels,  
and impoundments 

ïSuits construction sites 
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WEPP Versions 

ÅHillslope 
ïDescribes a single strip of hillslope 

ÅWatershed 

ïLinks hillslopes, channels, and impoundments 

ïSuits construction sites 

ÅGIS tools 

ïNew QWEPP interface in QGIS 

ïGeoWEPP ArcGIS Wizard 

ïOnline interface for U.S. databases 
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WEPP Inputs 

ÅSlope 

ïDistance - Steepness 
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WEPP Inputs 

ÅSlope 

ïDistance - Steepness 

ÅSoil 

ïWEPP Erodibility based on texture and 
vegetation 

ïSoil texture and depth base on Soil Survey 
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WEPP Inputs 

ÅSlope 
ïDistance - Steepness 

ÅSoil 

ïWEPP Erodibility based on texture and vegetation 

ïSoil texture and depth base on Soil Survey 

ÅVegetation or Management 

ïInitial conditions 

ïVegetation growth and residue decomposition 
properties 
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WEPP Inputs 

Å Slope 

ï Distance - Steepness 

ÅSoil 
ïWEPP Erodibility based on texture and vegetation 

ïSoil texture and depth base on Soil Survey 

ÅVegetation or Management 

ïInitial conditions 

ïVegetation growth and residue decomposition 
properties 

ÅClimate 

ïDaily precip, temperatures and wind speed 
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WEPP Processes 1 

ÅRainfall, infiltration, runoff, soil water 
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WEPP Processes 2 

ÅRainfall, infiltration, runoff, soil water 

ÅSoil detachment, transport, deposition and 
delivery 
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WEPP Processes 3 

ÅRainfall, infiltration, runoff, soil water 

ÅSoil detachment, transport, deposition and delivery 

ÅPlant growth, evapotranspiration, and 
senescence 
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WEPP Processes 4 

ÅRainfall, infiltration, runoff, soil water 

ÅSoil detachment, transport, deposition and delivery 

ÅPlant growth, evapotranspiration, and 
senescence 

ÅResidue accumulation and decay 
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Erosion Processes 1 

ÅInterrill Erosion 

ïRaindrop splash 

ïShallow Overland Flow 
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Erosion Processes 2 

ÅInterrill Erosion 

ïRaindrop splash 

ïShallow Overland Flow 

ÅRill Erosion 

ïConcentrated Channel Flow 

ïAssumes about 1 m spacing  
between rills 

ÅVaried for roads 



Remote Sensing Data 

NBR = (RNIR ï RSWIR) / (RNIR + RSWIR)   (Key & Benson, 2006) 

Where: R is the reflectance at the satellite in either the near-infrared 

(NIR) or the shortwave-infrared (SWIR). The change in NBR between 

the pre- and post-fire conditions is calculated by:   

 dNBR = NBRprefire - NBRpostfire   



Problem - Spatial process based erosion 
models are currently under utilized. 

 

Rock House Fire 
Date: April 9, 2011 
Location: Fort Davis, TX 
Size: 314,444 acres ; 127,250 ha 
Hospital Canyon: 536 acres; 217 ha 
BAER Team: National Park Service 

High Park Fire 
Date:  June 9, 2012 
Location: West of Fort Collins, CO 
Size: 87,284 acres; 35,322 ha 
BAER Team: Forest Service 



Tip 1:  Have the model you want 
installed and functioning! 

Installation of model 
ESRI software can be difficult to install 

Model already installed and 
ready to go!      

Tip 2: Have inputs ready! 

All inputs had to be gathered after the fire: 
Soils and land cover take time to build; 
Soils data need processing to get key values; 
Land cover and soil files need to be modified by 
burn severity!  
 

Most inputs prepared ahead of time 
Land cover and DEM prepared; 
Soils were mapped and data organized; 
Still have to modify land cover and soils 
by burn severity!  

Two Case Studies: 
Rock House Fire / High Park Fire 



Solution 

Spatial process-based 
erosion models are 
underutilized due to 
time constraints; 

ÅPrepare datasets and 
tools before the fire 
occurs! 

ÅModelers also need to 
prepare the model 
and practice before 
hand! 



Modeling Datasets 

ÅBurn Severity: User Supplied & Monitoring 
Trends in Burn Severity project 

ÅSoils: USDA SSURGO and STATSGO datasets  

ÅLand cover: Existing Vegetation Type (EVT) 
data from the LANDFIRE  

Å30m & 10m DEM data from the United States 
Geological Survey (USGS) Seamless Data 
Warehouse.   

 



http://geodjango.mtri.org/geowepp/ 



http://geodjango.mtri.org/geowepp/ 

 



Soil Burn Severity (SBS) Map 

Most soil burn severity (SBS) maps are derived from 
Landsat data ς so if you are creating the SBS map 
leaving it in the native projection and raster format 
is best!  

ÅData needs to be in a classified raster format with 
three classes represented numerically ς low, 
moderate and high 

ÅBest if raster has a resolution of ~ 30 m 

ÅProjection needs to be standard ς UTM nad83 or 
UTM wgs 84 work best 

 

 



RRED creates WEPP linkage files! 



BAER Teams can focus on modeling! 



RRED DEMO 

ÅRapid Response Erosion Database Example 



QGIS Spatial interface for WEPP 
QWEPP 

ÅEasy to use geographical interface for 
the Water Erosion Prediction 
Project! 



QWEPP 

ÅIn order to utilize QWEPP users will need QGIS 
software installed and the QWEPP plugin.  

   

ÅYou need the .NET Framework and at least 250 
MB of hard drive space. 

 

ÅFor QGIS installation software and instructions 
go to: 
http://www.qgis.org/en/site/forusers/downlo
ad.html. 

 

http://www.qgis.org/en/site/forusers/download.html
http://www.qgis.org/en/site/forusers/download.html


QWEPP Software Components 

ÅQGISς provides the GIS framework for display, tools for 
assembling and manipulating spatial data. 

ÅQWEPP ς plugin to collect user inputs, run model and 
assemble results.  

ÅUSDA-ARS TOPAZ -  uses DEM to delineate channels, 
delineate watershed from outlet, create the 
topographic slope files needed to run WEPP. 

ÅTopwepp2 ς create WEPP inputs from gridded data and 
translate between TOPAZ watershed files to WEPP 
model inputs. 

ÅWEPP ς  Process based erosion model! 



Spatial Inputs from the French Fire (CA, 2014) 

Soils        DEM        Land cover 



WEPP Linkage files 

ÅSimple text files 

ÅFour files  

ïlandcov.txt 

ïlandusedb.txt 

ïsoilsmap.txt 

ïsoilsdb.txt 



Land Cover linkage files 



Soil linkage files 



TOPAZ inputs: CSA, MSCL 

ÅCSA : Critical Source Area 

ïDetermines when a channel forms 

ïCurrent default setting is 30 ha 

ÅMSCL ς Minimum Source Channel Length 

ïMinimum channel length needed to initiate a 
channel 

ïCurrent default is 100 m 

 



TOPAZ inputs: CSA, MSCL 

CSA 5 ha                CSA 5 ha                 CSA 30 ha               

MSCL 60 m            MSCL 100 m          MSCL 100 m 

 

 



Watershed vs. Flowpath 

Watershed Method 

ï Each hillslope has one: 

Å Slope profile 

Å Dominant land cover 

Å Dominant soil type 

ï Offsite assessment as 
the spatial results 
represent the 
sediment yield that 
leaves each hillslope 

Flowpath Method 
ï Each flowpath has its 

own slope profile 
ï Each pixel keeps it land 

cover and soil type 
ï Flowpath converge so 

they are aggregated 
ï Onsite assessment as 

the spatial results 
represent erosion or 
deposition occurring in 
each raster cell of the 
subcatchment 



Watershed vs. Flowpath 

Watershed Method 

ï Less spatial resolution  

ï Faster, example 2 year 
run in 0:17 seconds 

Flowpath Method 
ï More detail 

ï Longer to run, 
example 2 year run in 
3:24 minutes 

 



QWEPP DEMO 

ÅRapid Response Erosion Database 

ÅQWEPP Example 

 

ftp://ftp.mtri.org/pub/NASA_BAER/Workshop/  

 



NASA BAER in Action! 
  for Fuels Planning 
ÅMokelumne 
ÅFlagstaff 

 

  for BAER Teams 
ÅCanyon Creek, OR 
ÅClearwater, ID 
ÅButte, CA 
ÅValley, CA 
ÅFrench, CA 
ÅHappy Camp, CA 
ÅSilverado, CA 
ÅKing, CA 
ÅSoberanes, CA 
ÅFish, CA 
ÅCedar, CA 

 

  for Validation study 
ÅHigh Park, CO 

 


