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Summary
This project used supervised classification on a clipped Landsat 8 image file to analyze

the extent of the 2017 Tubbs fire in Santa Rosa, CA. Using ArcGIS Pro 2.7’s classification

wizard, four separate classes were defined and samples of each were selected. After several

reclassification attempts, a final raster was produced that showed the extent of the burn area

within the fire perimeter. Zonal Statistics were run on this raster to produce the final percentage

of land cover that was classified as burned.

Purpose

According to the California Department of Forestry and Fire Protection, the Tubbs fire

burned almost 37,000 acres and destroyed around 5,600 buildings. The goal of this project was to

discover the extent of the area actually compared to the extent of the fire perimeter, in order to

get a more accurate number of acres burned by the Tubbs fire. The fire perimeter is where the

often cited 37,000 acre number comes from, but I expected the actual amount of burn area to be

slightly less than fire perimeter.

Image Processing Tasks and Methods

I first started with acquiring an input file with a footprint that covered my project area in

Sonoma County, California, with an acquisition slightly after the fire was finished burning. This

was accomplished by using earth explorer to find a Landsat 8 image. After downloading and

examining several files, I decided on one that would work.



Input Landsat 8 Image
Because this file was extremely dark, I changed brightness, gamma, and contrast before applying

a new bandwidth combination (7,5,4 or shortwave infrared) designed to highlight burn scars. The

resulting image was much brighter, and burn scars were easily visible. Next I clipped the edited

Landsat 8 image using a Tubbs fire perimeter I acquired from the California Department of

Forestry and Fire Protection’s website, where California fire information was free for download

and use.

Edited Landsat 8 Image (7,5,4 or shortwave infrared) Edited Landsat 8 Image clipped to fire perimeter

The next step was to initiate the supervised classification process, and segment the clipped

image. With this accomplished I proceeded to create a classification scheme. Looking between

the basemap and my clipped image, I decided that 4 classifications would be suitable. One class



for developed urban areas, one class for vegetation split into grass and forest, one for burned

areas, and one for water. I next picked training samples, picking 40 for developed, 30 for

Vegetation 60 for burned, and 3 for water.

After reviewing my first preview result, I decided additional training samples were

needed and that the water class needed to be removed, as there was very little water within the

project area to start and it was causing too many misclassifications. The final samples totals were

60 for developed areas, 130 for vegetation split into two subclasses for grass and forest, and 105

for burned area.

Final Preview with three classes

Next I started on the reclassification process, mostly changing pixels that had been

misclassified as developed to fire. This process took sometime, and I ran into some issues which

will be covered later in this paper.

Final output



Interpretations

The final result was satisfactory, showing at glance what area within the fire perimeter

were burned at what were not. The light green pixels represented unburned grassy area, the dark

green unburned forested areas, the purple urban area, and the red burned areas. Additional

interpretations was provided by running the zonal statistics tool to create a histogram showing  a

comparison of the sum of my classes and subclasses.

Histogram produced using Zonal Statistics

The resulting histogram indicated that the burned area represented 48.71 percent of my

classification. In order to get the area this number represented, I devised a simple equation using

the original fire perimeter’s area; 36,701 acres.

36,701 acres x 48.71% burned = 17,877.05 acres burned.

The equation gave me the finala acreage of burn scar area, 17,877 acres were classified as burned

by my supervised classification process. This represents 18,824 acres less than the 36,000 acres

reported by CalFire. This indicates that about half of the fire perimeter was actually burned.

While this number is significantly smaller than the fire perimeter, it is along the lines that



I expected. The fire perimeter is naturally going to be larger than the area burned, because it

represents the extent of the area burned, not the exact amount of area burned. This project's

results could be useful for examining the fire impact on wildlife habitation in the area, by getting

a more accurate understanding of where the fire actually burned.

I learned that image classification is actually less intimidating than I initially thought, and

incredibly more useful. While it did take a lot of time, mostly in the classification and

reclassification phases, I think the results are very powerful. I found that picking the right initial

bandwidth combinations to be a much more important step then I first realized.

Issues

As mentioned earlier, I encountered issues with my classification and reclassification

stages. I had lots of issues differentiating between urban and forest in some areas, mistaking

those areas for burnt areas, mostly with darker pixels. I solved this issue by adding more classes,

focusing on darker areas which I thought would have a higher chance of being misclassified.

This method produced a better classified image than previously.

Reclassification also presented some issues, which were consistent with the demo from

class. Some pixels, regardless of how I selected them in the reclassifier, refused to be

reclassified. While I was unable to resolve this issue, the amount of pixels I was unable to

reclassify was negligible and did not have a significant impact on my final output and

interpretation.

I also encountered issues with the zonal statistics tool. The accompanying table did not

provide me with acreage, so I was unable to easily discover how much area each class



represented. This problem was resolved in a round about fashion, using the equation I presented

earlier.

Zonal Histogram Table

Finally, the initial bandwidth combination I chose did not seem to differentiate very well

between unburned urban areas and burned urban areas. The supervised classification process

performed much better with classifying burned vegetation areas, and failed when trying to

classify urban areas that had been burned. Perhaps a different bandwidth combination would

have been better, but my results should really only be applied to vegetated areas, and should not

be applied to the interpretation of burned urban areas.


