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Project Summary 
 
I am pretending to be a GIS analyst with Sonoma County. My job is to view the percent 
change of land cover before and after the Kincade Fire. To begin, I would need to 
compile imagery from before and after the fire, hopefully within a few months of each 
other for the best results. I would not only like to visually compare the before and after, 
but also to view statistics and percent change. I generalized the land cover of both 
images and settled on the following: water, developed/buildings, planted/agriculture, 
barren/burned, forest, and grassland.  
 
Purpose 
 
The goal of this project was to compare and contrast the land cover change from 
September 15th, 2019 to November 2nd, 2019 and to determine the percentage of land 
burned. My initial attempt at processing was using unsupervised classification, then 
comparing the results. After significant trial and error, I used supervised classification 
with maximum likelihood for the results. I was able to compare and contrast not only the 
visual results with and without classification and with the statistics generated.  
 
Description of Image Processing Tasks and Methods 
 
Once I had downloaded the imagery from USGS Earth Explorer, I extracted all 7 bands 
from the Landsat 8 imagery into ArcGIS Pro. To stitch all of the bands together into a 
single, multiband image I used the “Composite Bands” geoprocessing tool. Then I used 
the “Raster Clip” geoprocessing tool to limit the extent.  
 
I began to experiment with different band combinations to try and get a better idea of 
what I was looking at and where the Kincade Fire extent had been. I started with Natural 
Color (bands 4, 3, 2) and was able to get a relatively clear picture of where the fire had 
been. Next, I changed the combination to the False Color (urban) (bands 5, 4, 3) and 
the perimeter of the fire popped. The healthy vegetation was a bright red color, the 
burned areas were a dark grey, and the developed areas were a light blue color. Lastly, 



I gave the Short-Wave Infrared (bands 7, 6, 4) a go. The burned areas were a 
red/orange color, forests were a light to dark green, and the buildings were a light to 
dark purple.  
 
Next, I moved into the classification portion of my analysis. I located a Kincade Fire 
Perimeter shapefile and brought it into Pro. I used the Clip geoprocessing tool to reduce 
the extent of both the before and after imagery. Supervised classification produced 
better results so I went in that direction. 
 
I did two separate rounds of classification, the first for the before image and a second 
for the after image. I created separate training samples, signatures, counts and 
percentages. I left most of the defaults when performing these processes.  
 
Discussion of Difficulties  
 
The difficulties for this project are quite lengthy. The first problem I ran into was 
scrapping the entirety of my first project. In the beginning, I was attempting to compare 
and contrast the Great Salt Lake shoreline between the 1970’s (or 90’s/00’s) to 2019 by 
using Tasseled Cap as my primary point of analysis. I was unable to get the Tasseled 
Cap tool to run at all and thankfully had just enough time to start and finish this project. 
Another reason I scrapped the Great Salt Lake project is because I had to download 4 
separate images each time, clip all, then stitch them together and it was a very time 
consuming process. I was spending far more time on prep than on analysis and wasn’t 
having all that much fun.  
 
I was never able to successfully produce a decent NDVI output. I walked through the 
prompts from canvas and every time ended up with a totally black image. I tried to look 
online for solutions, but in the end decided it wasn’t absolutely necessary for my project 
goal and decided to move on. I realized I was doing more for fun to see if I could get 
neat results.  
 
When I used the Reclassify tool for the first time, it changed a very large portion of the 
forest to water. When using the reclassify tool, I had to change small portions of the 
water to forest and could only reclassify two sections at a time. For some reason, if I 
selected a large area to be changed or did more than two edits, Pro wouldn’t recognize 
my changes, even though they were showing up in the Edits Log. So, after two edits, I 
would save my project, close Pro, then reopen. I did this a number of times until I felt my 
reclassification had a better representation of the imagery.  
 



Discussion of the Output 
 
Overall, I feel relatively satisfied with the end product. I felt I could easily compare the 
before and after affects of the Kincade Fire, not only visually but also with statistics. 
Here are the results: 

● Water had no change 
● Developed areas decreased by 1% 
● Forest areas decreased by 17% 
● Planted or agriculture areas decreased by 19% 
● Grassland areas decreased by 16% 
● Burned areas increased by 53% 

I believe water did not experience any change between the images because the water 
bodies within the Kincade Fire boundary were very small, usually only a few pixels wide. 
I did find a few to add to the training sample, but there wasn’t enough to show up in the 
final numbers. If I had changed the percentage to include decimal places it may have 
shown up then.  
 
The developed areas change of 1% did not surprise me. Within the boundary, there 
appeared to be very few buildings, as most of them were West or Southwest of the 
boundary - mostly Geyserville, Healdsburg, and Windsor.  
 
I expected more of a change for the forest and grassland areas. I had initially thought 
the burned area was much larger because of the after image I downloaded. The burned 
area may actually be more than 53% because tops of trees may have been preserved 
while the forest floor may have been burned. As a result, I may have labelled areas of 
green as forest instead of burned when collecting training samples. I don’t believe this 
could have been avoided unless I had been surveying the area and noting where the 
tops of trees had been preserved versus where whole areas were untouched by the fire.  


