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Spatial Analysis without GIS:Spatial Analysis without GIS:
••TediousTedious
••ErrorError--proneprone
••Difficult to repeatDifficult to repeat
••Less accurateLess accurate
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DEMO – GIS ANALYSIS
Hayman Fire

20 min
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Post-fire EROSION and RUNOFF
Watershed Response

How much sediment and peak flow can we expect 
during a particular weather event?

ERMiT, WEPP/GeoWEPP, RUSLE
Rational Method, WMS, others…

Soil Burn Severity to Derivatives:Soil Burn Severity to Derivatives:Soil Burn Severity to Derivatives:



Soil Burn Severity to Derivatives:Soil Burn Severity to Derivatives:Soil Burn Severity to Derivatives:

Values at Risk
What values (cultural / health and human safety / 
private property / infrastructure / etc.) are at risk
downstream due to the wildfire?

VAR Calculation Tool

VALUES AT RISK



BARC Vs BITE 
Soil Burn Severity Vs Veg Mortality

BARC Vs BITE BARC Vs BITE 
Soil Burn Severity Vs Soil Burn Severity Vs VegVeg MortalityMortality

Burn Intensity Timber Estimate
;-)



Vegetation Mortality (RAVG)
Rapid Assessment of Vegetation Condition

•Separate from BARC (later)
•Used in salvage planning

Similar Products and/or Derivatives:Similar Products and/or Derivatives:Similar Products and/or Derivatives:

Low or moderate soil burn severity but high vegetation mortality



Modeling Tools - BAERModeling Tools Modeling Tools -- BAERBAER
Revised Universal Soil Loss Equation (RUSLE)

Estimates average annual soil movement resulting from interrill and rill 
erosion (slope, cover, soil, climate)

Water Erosion Prediction Project (WEPP-
GeoWEPP)

Estimates sediment yield and runoff from interrill and rill erosion 
processes at the hillslope scale (slope, cover, soil, climate)

Erosion Risk Management Tool (ERMiT)
Uses multiple runs of WEPP over a range of input parameters to predict 
event sediment delivery in probabilistic terms on burned and recovering 
forest, range, and chaparral lands (slope, soil, climate, soil burn severity)

Values At Risk (VAR) Calculation Tool
Supports valuation of Values at Risk; considers spatial info (burn 
severity, treatments, in relation to identified VARs) and ERMiT results



•RUSLE, WEPP/GEoWEPP, ERMiT
•WMS, Rational Method, SCS Curve #

Volume of Sediment (erosion) or 
Peak Flow (runoff) are functions of:
•Climate (amount, duration, intensity, form)
•Soil Erodability (texture, structure, infiltration)
•Slope Steepness/Length/Complexity
•Cover (IS affected by fire) (infiltration can be too)

All models have similar inputs:All models have similar inputs:
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* *

* =
Pre-fire Cover Factor



* *

* =
Post-fire Cover Factor

(affected by 
Soil Burn Severity)



Watershed Response Variables (Not fire-affected)Watershed Response Variables Watershed Response Variables (Not fire(Not fire--affected)affected)

Other Model Parameters
Slope (steepness, shape, length)

Climate (amount, duration, intensity)

Surface texture
Percent Rock



Soil Burn Severity Soil Erosion Groups Slope Groups

Overlay layers to determine unique combinations 
(dominant) and the number of ERMiT runs necessary to 
characterize burned area

Pre-processing for ERMiTPrePre--processing for processing for ERMiTERMiT



GIS Overlay (Union) 
analysis to stratify the 
burned area:
what combinations of 
veg-soil-soil burn 
severity
are there and how many 
acres of each combo.

You can use this to 
determine how many 
WEPP or ERMiT runs you 
need to make (dominant 
combinations).



http://forest.moscowfsl.wsu.edu/fswepp/



ERMiT Web InterfaceERMiTERMiT Web InterfaceWeb Interface



Climate SummaryClimate Summary

ERMiT ResultsERMiTERMiT ResultsResults

Local Storm CharacteristicsLocal Storm Characteristics

Sediment Delivery ProbabilitySediment Delivery Probability

Treatment ComparisonsTreatment Comparisons



ERMiT Results Spatially AppliedERMiTERMiT Results Spatially AppliedResults Spatially Applied



Peak Flow ModelingPeak Flow Modeling
•Watershed Modeling System (WMS)
•WEPP/ERMiT/GeoWEPP

WMS 
• Flood forecasting (depth and velocity over entire 2D domain)
• Thunderstorm (localized rainfall) flood analysis
• Surface ponding and infiltration analysis
• Groundwater/surface water interaction modeling 



VAR Calculation ToolVAR Calculation ToolVAR Calculation Tool

User IDs VARS and Spatial Info

Details for each VAR



PRESS CTRL-ALT-DEL TO RE-BOOT
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