
Classifying a Strip of Land in the Sierras 

 This project focuses on classifying the different types of vegetation (or lack thereof) of a 

strip of land from the foothills to the higher elevations of the Sierras. The purpose is to identify 

whether significant changes of land cover types occur as the elevation increases. The 

classification will include categories such as Evergreen Forest, Young Evergreen, Damaged or 

Unhealthy Evergreen, Barren, Water, Shrubland, and Woodland (which consists of a lower 

concentration of evergreen trees than in a forest).  

To start this project, I accessed California’s Fish and Wildlife’s website and downloaded 

the 4 band layer from the year 2016 covering the state of California. The bands included red, 

green, blue, and infra-red.  

 

Figure 1 - A portion of the imported 4-band layer showing the mountain range between Folsom Lake and Lake 

Tahoe 

Since the area that I had in mind was too large to export, I had to zoom in and export 30 separate 

raster files next to each other to form a strip. 



 

Figure 2 - Strip formed by exporting 30 separate rasters (as TIFF) next to each other from the 4-band layer 

I combined the 30 raster files into a mosaic for simplifying the process. 

 

Figure 3 - The mosaic in true color 

Then I started the segmentation process of the mosaic in order to start the supervised 

classification wizard. 



 

Figure 4 - The segmented mosaic in true color 

However, when I started the first classification process, I noticed that the program could not 

distinguish between certain parts of the lake and barren lands, which led to a very bizarre way of 

categorizing the landscape. Therefore, I changed the symbology of the mosaic to false color 

infrared and tried the segmentation process again.  

 

Figure 5 - The segmented mosaic in false color infrared 

For my second attempt classifying the mosaic, I tried to make the following categories while 

completing the training samples manager: Evergreen Forest, Young Evergreen, Damaged or 

Unhealthy Evergreen, Barren, Water, Shrubland, and Woodland (which is a less dense Evergreen 

Forest). Based on the colors of Evergreen trees, it was very difficult for the program to 

distinguish between young evergreen and grown evergreen trees, hence why I ultimately gave up 

on that category. I did not add Woodland to the training sample either since I was not sure how 



to define it. In addition, there were a few roads, which ended up being indistinguishable from 

barren lands. 

 

Figure 6 - The result of the second classification process 

During the reclassification process, I spent most of my time re-classifying the yellow 

spots (Unhealthy or Damaged Evergreen) of the image above since they were appearing where 

there were no trees. There were also instances where blue appeared in barren landscapes, which 

were ultimately fixed. Afterwards, I tried creating a Woodland category, but I realized that I am 

not able to create a new category of land cover after the initial Classification process is over, 

which led me to have my third attempt of Supervised Classification. 

 

Figure 7 - The result of reclassifying the second classified image 

During the third attempt, in addition to Water, Barren Lands (gray), Shrubland (brown), 

Evergreen Forest (green), and Unhealthy or Damaged Evergreen (yellow) categories, I defined a 

Woodland (orange) category by selecting the Polygon tool and choosing sections of the image 



where evergreen trees were less dense and had some barren lands in between them (which 

happened mostly in higher elevations). The result was the image below, which required a lot of 

effort reclassifying since the woodland category seemed to be everywhere. 

 

Figure 8 - The result of the third classification process 

After reclassifying my third attempt, the result was the image below: 

 

Figure 9 - The result of reclassifying the third classified image (final result) 

Observing the image above, one can see that with increase in elevation, the evergreen forests 

become less densely populated, which is why the color orange (woodland) is present in the 

higher elevations. Additionally, it is interesting to notice the barren landscape in the middle of 

the image. That is the result of the 2014 King’s Fire. 

 This project showed me the complexities behind classifying land covers. I realized that 

image classification is influenced by subjective interpretation.  In addition, defining certain 



categories such as Woodland became difficult to do since telling the program to consider two 

different landscape types and pixels as one category is not easy, and it probably requires the use 

of Deep Learning. Moreover, I could not define a Young Evergreen category since the 

classification process could not distinguish between younger and older evergreen trees. Overall, 

this project showed me Supervised Classifications are not as straight forward as I thought they 

would be, and they require a lot more work. However, I was satisfied with the end result. 


