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Introduction 

 2014 & 2015 saw several large fires in the Cascade Mountain 
region of Washington State 

 There is an imminent threat of increased wildfire activity in 
this region in the coming years 

 This region is home to many towns as well as large swaths of 
agricultural land 

 We need to find a way to predict areas where wildfires are 
likely to occur 

 Using this wildfire prediction model, we should allocate 
wildfire mitigation and containment equipment and personnel 
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Research Preparation and Data 
Collection 

 Fire index modelling has been performed in the past, this 
research was based off of previous research 

 Data Layers required: 

 Vegetation Species or Type 

 Elevation 

 Slope 

 Aspect 

 Proximity to roads and towns 

 

 Data was collected from USGS and Washington State DOT 
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Data and Tools Preparation 

 All data acquired from freely accessible government sources 

 All analysis and cartography completed using ArcMap 

 Data Preparation 

 Generated a local Geodatabase using UTM 10N for the 
entire state view 

 A feature dataset was used to hold any vector layers that 
we included  

 Tools Preparation 

 ESRI ArcMap tools were used exclusively for this research 

 Spatial Analyst tools were heavily relied upon 
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Raster Creation 
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 Generate 6 individual threat 
rasters on a 0-8 scale 

 From the 30m DEM raster 
create: 

 Aspect 

 Elevation 

 Slope 

 

• Land cover was generated 
from the USGS GAP raster 

• Roads and cities were 
multi-ring buffered and 
then reclassified. The 
buffers were converted to 
rasters 



Completing the Analysis 
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 Once all of the rasters were 
generated I could use raster 
algebra to find high-risk 
areas 

 Weight of each variable 
mattered, and was 
incorporated into the final 
formula 

▪ Weighting: 

▪ Landcover  100% 

▪ Slope 50% 

▪ Elevation 30% 

▪ Aspect 20% 

▪ Roads Proximity 20% 

▪ Cities Proximity 20% 



Wildfire Threat Index Map 

• Trends in the output: 
 
• Hazards on the 

eastern Cascades 
• Little to no-threat 

west of Mt. Rainier 
• Hazards centralized 

in obvious areas 
along the US-2 and 
I-90 highways 



Validation of 
Results 

▪ Validation took place 
in two steps 

 
1. Common sense 

validation  

▪ Checking for 
expected results 

 

2. Historical validation 

▪ Comparing results 
against historical 
fires over the last 5 
years 

▪ Large fires only   
>10,000 acres 
burned 

 

Mt. Rainier 

Mt. Adams 



Analysis of Results 

• Two main areas of concern: 

• Around the US-2 and I-90 
corridors 

• Around Yakima, WA 

 

• Applications 

• Improved locations of 
equipment and personnel 

• Improved observation of 
high threat areas 
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Putting it all Together 



Summary 
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• This research should 
be implemented in 
any state-wide fire 
planning 

 
• At a minimum it is 

essential for proving 
that the eastern 
Cascade Mountains 
are susceptible to 
threat 

 
• In practice, this 

method of fire 
modeling has proven 
to be effective in the 
past and should be 
considered in future 
fire modelling 

 



Data Attribution 
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All data collected from freely available US Government sources. 
Variable layers were derived from the following data sources: 
 30m DEM raster: 

 USGS  
 http://ned.usgs.gov/ 

 Land cover raster: 
 USGS GAP Analysis program 
 http://gapanalysis.usgs.gov/gaplandcover/data/download 

 Historical large fires 
 Washington State Department of Natural Resources 
 https://fortress.wa.gov/dnr/adminsa/DataWeb/dmmatrix.html#Wildfire and Prevention  

 Roads and Urban Areas 
 Washington State Department of Transportation 
 http://www.wsdot.wa.gov/mapsdata/geodatacatalog/  


