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Project Summary 

 

This project developed a ARCMAP mxd file and file geodatabase for analysis of fire 

perimeters provided by CALFIRE through their Fire Resource and Assessment Program 

(FRAP). The primary focus of analysis was quantifying the impacts of wildfire on WUI 

communities by mapping both fire perimeters and incorporated areas in California.  

 

Project Purpose 

 

California wildfires are increasing in size and severity due to several factors including a 

warming climate, dense forest conditions due to forest management and fire 

suppression activities, and a significant conifer mortality event driven by drought and 

pest infestations. At the same time, California’s population continues to grow, with a 

significant portion of new housing being built in the Wildland Urban Interface (WUI). 

Under the wrong conditions, such as low humidity and high winds, wildfires can grow 

quickly and burn catastrophically into WUI communities with little warning. This project 

seeks to build a tool to quantify and analyze locations of wildfire occurrence where they 

enter WUI communities.  

 

Process 

 

Fire perimeters and boundaries of incorporated areas in California were downloaded 

from CALFIRE FRAP ( http://frap.fire.ca.gov/data/frapgisdata-subset) and loaded into 

ARCMAP. Data tables were analyzed for attributes, and a new field was created in the 

incorporated areas dataset for calculated acreage. This field will be used to calculate 

percentage of an incorporated area burned in a wildfire later in the process. 

 

Next, an intersect geoprocess was conducted on the fire perimeters and incorporated 

area layers. This process finds overlapping polygons and clips them, combining the 

attributes to create a new polygon with both datasets intact. Figure 1 below shows the 

Camp Fire perimeter in red, incorporated areas with hash lines, and the intersect in 

yellow where the Camp Fire overlapped with both a portion of Chico and the entirety of 

Paradise.  

http://frap.fire.ca.gov/data/frapgisdata-subset


 

 

Figure 1 - Camp Fire (Red), Chico & Paradise(Hashed Area), Intersect (yellow). 

 

With the intersect complete, two additional columns were created in the new feature 

class: IncorpBurned and PercentBurned. IncorpBurned was another calculated 

geometery of the acreage of each new polygon, while IncorpBurned calculated the 

percentage of an incorporated area which burned in that fire by dividing the burned area 

by the total acreage of the incorporated area.  

 



Analysis 

 

After completing those steps for the statewide dataset, the resulting data table was 

exported to Google Sheets to complete the numerical analysis. Using sumif and sumifs 

equations (CASE), a number of tables and charts were generated.  

 

Are incorporated areas burning at an increased rate? 
 

  

 

An important note to consider: these incorporated area perimeters are for incorporated 

areas in 2018. They do not represent historic incorporated areas. That being said, it is 

still useful to compare the total acreage which is burning each year in these areas to 

quantify increases if they exist.  

 

The first thing I noticed when I generated this chart from yearly acreage burned in 

incorporated areas was the cyclical nature. I had anticipated seeing a positive linear 

increase as the climate warms and wildfires grow larger. Instead, I was surprised to see 

that there are distinct cycles lasting about a decade typically with a peak year with 

burned acreage far above the average. Periods of drought typically correspond with 

very low acres burned in WUI (https://en.wikipedia.org/wiki/Droughts_in_California) 
 

https://en.wikipedia.org/wiki/Droughts_in_California


To better answer my question, I grouped each year by decade to see if a clearer trend 

would present itself. While the trend line is still positive, total acres per decade are down 

from a peak of 1980-1989. However, 2019 fire season has not yet occurred and those 

totals will increase the final decade sum.  

 

 

 

What are the primary ignition causes of wildfires which burn incorporated areas? 
 

My second question was if there was a predominant cause of wildfires which burn 

acreage in incorporated areas. Generating a table to compare on a year by year basis, I 

identified equipment use, arson, vehicles, and powerlines as occasional primary 

causes, but it varies year by year and all are far outpaced by the unknown category. 

However, fires from powerlines were the leading known source of incorporate acreage 

burned in 2018, and the Tubbs fire which burned into Santa Rosa was recently ruled as 

caused by faulty electrical wiring on private property. With several devastating mega 

fires started by powerlines in the past few years, utilities are doing more to reduce the 

risk including preemptive outages to prevent arcing, and forestry along their powerlines. 



 

 

After answering my primary questions, I also identified a use of the tool which was 

developed: analyzing recurrence rates of fires around WUI communities. Because I had 

chosen not to perform a dissolve on my intersect function by specific fire, the generated 

polygons were split into overlapping polygons which was well suited to identify areas 

which had previously burned. See figure 2 below where the tool identified two fires 

burning along similar paths into Santa Rosa. Using the identify features tool I identified 

the second fire as the Hanly (1964) fire which had burned into Santa Rosa along very 

similar path as the Tubbs fire (figure 3). 

 



 

Figure 3: Tubbs (2017) and Hanly (1964) fires. 

 

Conclusion 

 

While fire perimeters don’t tell us the severity of fire or impacts to both humans and the 

environment, they can give us an idea of where fires have burned historically as we 

work to protect our communities. For regions where wildfire is historically present such 

as in Grass Valley where I live, being aware of the size of prior fires can motivate 

communities to work together to reduce fuel loads on their properties, as well as partner 

with large landowners such as CA STATE PARKS, USFS, and BLM to create strategic 

fuel breaks around communities.  

 

After completing this project I know that I have barely scratched the surface of the 

thousands of 34,453 polygons generated by the tool and the potential lessons that can 

be learned from past wildfires in WUI areas. I am realizing that my skills in statistics 

could be further developed to help with the analysis of the large datasets generated 

through GIS models. 
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