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Overview

Wildfire is a natural event that has become a major issue in the western
forests of the United States, particularly Colorado and Wyoming.

The native mountain pine beetle (MPB) ( Dendroctonus ponderosae )
infestation coupled with other associated pest and pathogens have
modified the wildfire hazard in many areas of Colorado.

Long term forest management plans  need to address and reduce the
wildfire hazard in the western forests .

A Geographic Information System (GIS) coupled with ancillary spatial
data are key components for the construction of spatially explicit fire
models.

A vetting process was implementedto  evaluate the model using a burn
severity model derived fort h ecouoMi | e Canyon Fireo, oV
Fireo, and the oOHigh Park Firebo.

ERIA Consultants, LLC
http://www.eriaconsultants.com



What We Are Going to
Talk About

A We developed a series of ArcGIS  ® tool used to subset
the data to create a wildfire severity model?

A We also used the Wildland Fire Assessment Tool (WFAT) to
model the potential fire severity. nttp:/ www.fire.org

A We used three wildfire incidents as test sites.

o Four Mile Canyon
o Waldo Canyon
o High Park

A We also compare these data to the Colorado Wildfire
Risk (COWRAP) http:// www.coloradowildfirerisk.com

A We also compare these data  to Monitoring Trends in
Burn Severity (MTBS)

o http://www.mtbs.gov
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What is Fire Severity?

A Fire Severity is defined as:

0 As a measure of the iImmediate and direct
effects of fire on the environment.

A From: Robichaud , P. R., H. Rhee, et al. (2014). "A synthesis of post -fire Burned Area Reports from 1972 to 2009 for
Western US Forest Service lands: trends in wildfire characteristics and post -fire stabilization treatments and
expenditures.” International Journal of Wildland Fire 23(7).
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Who Cares About
Wildland Fire Severity?

A Federal Agencies (initial responders)

United States Forest Service (USFS)

Bureau of Land Management (BLM)

National Park Service (NPS)

United States Geological Survey (USGS)
Natural Resource Conservation Service (NRCS)
Bureau of Indian Affairs (BIA)

A State Natural Resource Agencies

o Colorado
o Wyoming

A Local Watershed Groups
A Municipal Water Supply Agencies

o Denver Water
A Private Land Owners

A General Public

O O O O O O
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What About Dynamically
Predicting Wildland! Fire Severity?

A Allows land managers and owners to assess and
evaluate the potential fire severity over the landscape.

A Begin discussions with groups and agency's to address
the potential fire severity.

A Create short and long term management plans to
reduce the fire hazard due to predicted fire severity.

A Facilitate the construction and implementation of an
initial response plan. (e.g. deploying suppression
equipment)

A Evaluate over all forest health.
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Where Is the Area of

Interest?
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Too T oo T o

How Was This Project
Done?

First we created two tools in the Python Programming language
that functions with ArcGIS ver 10.2.2.

0 These tools are design to:
A Prepared the data for input into the WFAT ( Wildland Fire Assessment Tool)*
A Clean up the WFAT output and  reclass the data

Assemble a comprehensive and seamless data set for the States
of Colorado and Wyoming

0 These comprehensive data sets are from **  LandFire.

0 Also downloaded and assembled a 10 meter Digital Elevation Model (***DEM) from NRCS for the
States of Colorado and Wyoming.

Downloaded the potential fire severity from *COWRAP for each
of the three fire areas

Downloaded the Difference Normalized Burn Ration ( dNBR) from
*HMTBS for the three fires.

ks http ://www.fire.org

**  http:// www.landfire.gov

***  http ://datagateway.nrcs.usda.gov /
***%  http ://www.coloradowildfirerisk.com /
*ekxk hitp://www.mtbs.gov [/
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How Was This Project
Complete?

A As with most projects data assembly was the most time
consuming and this effort was no exception.

A The Landfire data had to be subsample from 30 meter
cell size to 10 meter so that it matched the DEM cell size.

A The dNBR had to be partitioned into the needed 4
classes and subsample from 30 meter cell size to 10
meter to match the other data sets.

A The COWRAP data had to be partitioned into the same
4 classes subsample from 30 meter cell size to 10 meter
to match the other data sets

A Custom data preparation (python for ArcGIS) tools
needed to be create.
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Spatial Data

A WFAT needs nine data sets as input

0 LandFire Data e nmme o mer o
Canopy Closure (CC) (subsampled to 10 meters, Nearest Neighbor)
Canopy Bulk DenSity (CBD ) (subsampled to 10 meters, ~Cubic Convolute)
Canopy Helght (CH ) (subsampled to 10 meters, Nearest Neighbor)
Canopy Base Helght (CBH ) (subsampled to 10 meters, Cubic Convolute )
Spatial Fuel Model (Scott and Burgan (2005)) (subsampled to 10 meters, Nearest Neighbor )
Fuel Loading Model (subsampled to 10 meters, Nearest Neighbor )
From the DEM (native format 10 meter)
o Slope
o Aspect
o Elevation
0 The WFAT also needs the data to be spatially homogeneous
Standard pixel size
Standard spatial extent
Exact number of rows and columns
Data should also be aligned (Snapped) to a common data set.

size

o Joo T To Do o I

To T I To

0 Mosaicked the data sets together (by Map Zone) to produce a comprehensive data set by theme
for the States of Colorado and Wyoming.

o The nine large GRIDs needed to be stored in a file  -geodatabase.
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Fuel Model for Colorado and Wyoming
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Fire Model

A Wildland Fire Assessment Tool (WFAT)

o Created by Systems for Environmental Management ( http://www.fire.org )

A What is WEAT?

o WHFAT is an add -on tool for ArcGIS ver 10.2.2 used to model wildfire

o WEFAT is designed to be used with LandFire data ( http://www.landfire.gov )
o WHFAT produces standard fire output ( ESRI GRIDS)

o WFAT is free software

o The output used from the WFAT was ofl ame |
A Flame length units are in meters

A Data were converted into feet and partitioned into 4 classes to match the
dNBR classes (custom tool)

A<26 (Unburned)

A> 26 a®md(lkow Burned)

A> 66 amd (ModZrate Burned)
A>126 (High Burn)
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dNBR

A Difference Normalized Burn Ratio
A dNBR = (NBR(pre fire) 8 NBR(post fire))

A *NBR (Normalized Burn Index) =

0 LandSat 7or5 [(band4 &band7)/(band4 + band7)]* 1000

o LandSat 8 [(band5 &band7)/( band5+ band7)]* 1000 (needs to be converted from 16 bit to 8 bit pixel
depth) when combining with LandSat 5 or LandSat 7.

o0 NBRvaluesrange from -1to 1 (-1000 to 1000)
o dNBR may range from -2000 to 2000

0 MTBS published threshold values to partition the data. Threshold are unique to each fire. The dNBR are
partition into four classes: Unburned, Low Burn, Moderate Burn, and High Burn.

o **When implementing the  dNBRItis best to acquire the imagery as close to the same month as possible and
no less than one year apart and no more than two years apatrt.

0 *Key, C. and N. Benson (2006). "USDA Forest Service General Technical Report RMRX -GTR164-CD-2006." Landsape Assessment (LA) Sampling and
Analyisis Methods. Retrieved 7/26/2014, 2014, from __http://www.fs.fed.us/rm/pubs/rmrs_gtri64/rmrs_gtrl64 13 land_assess.pdf .

0 ** Chen, X., Z. Zhu., et al. (2008). Use of Multiple Spectral Indices to Estimate Burn Severity in the Black Hills of South Dako ta. Pecora 17. Denver,
Colorado, American Society for Photogrammetry and Remote Sensing.
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COWRAP

A Data resolution is 30 by 30 meter cells
A Output data used was flame length
A Flame length data are in feet

0 And partitioned into six classes

A <26

A >26 and < 408
A > 48 and < 68
A > 66 and < 86
A >886 and < 1268
A > 125

A Data had to be compressed into 4 classes to be compatible with
dNBR data

< 20

> 20 and < 686
> 606 and < 120
> 120

To Do o I
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Four Mile: Canyon Fire

Fire charges down the hill to Gold Hill at about 5:30 p.m. Monday
September 8" 2010 in a photo taken by photographer Greg Cortopassi,
whose Web site is cortoimages.com. Photos GregCortopassi
http://cortoimages.com (Photos Greg Cortopassi, cortoimages.com)
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COWRAP Severity for the Four Mile Canyon Fire
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WEFAT input Parameters

Wind speed = 25 MPH
Wind Direction = Uphill
Foliar Moisture = 100%
Crown Fire Calculation = Scott &
Reinhardt (2001)
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