
Using Environmental Remote Sensing to Determine 
the Effects of the Yosemite Rim Fire

C.E. Thiel

Oceanography Department, U.S. Naval Academy

INTRODUCTION

MATERIALS

METHODS

RESULTS 

CONCLUSION

REFERENCES

. 

Prepared for SO506, Spring 2021

.

The Yosemite Rim fire burned 647 square kilometers of 

land in the Sierra Nevada range from August 17, 2013 to 

October 24, 2014. Using Landsat 8 Normalized Burn ratios 

the severity of the burn can be measured (Figures 1 and 2). 

Additionally, using Normalized Difference Vegetation 

Index (NDVI) of the area, the damage can be observed as 

well as the eventual recovery of the area (Figures 3, 4, and 

5). NDVI measures how much vegetation is in an area by 

comparing near infrared, which is reflected by vegetation, 

and red light which is absorbed by vegetation. By using 

Normalized Burn Ratio the severity of the fire’s effects can 

also be measured.

U.S. Geological Survey’s Earth Explorer provides a 

public database of environmental remote sensing data. 

Data, such as Landsat 8 OLI/TIRS, is available for 

download in various formats including DEM. Landsat 8 

OLI (Operational Land Imager) and TIRS (Thermal 

Infrared sensor) were launched on the Landsat 8 

satellite which has been in orbit since February 2013. 

The satellite takes pictures of the Earth, returning to the 

same location every 16 days The 16 day return allows us 

to monitor the location of the Yosemite Rim fire’s genesis 

before, during, and after the fire. These returns provide the 

data necessary to create NDVIs of the location and monitor 

vegetation loss as well as regrowth. 

Both loss of vegetation and vegetation regrowth can be 

shown using a mathematical formula called difference on 

the Microdem program. The NDVIs are subtracted from 

each other in order to show the differences between 

them. A negative value indicates a decrease in 

vegetation, while a positive value indicates vegetation 

regrowth. Normalized Burn Ratios (NBRs) were made 

using Landsat 8 data on using Google Earth Engine. The 

code needed to create the NBRs was provided by The 

United Nations Office for Outer Space Affairs 

Knowledge Portal.

Figure 3: NDVI of the area of the  Yosemite Rim Fire from 

August 2013, prior to the fire

Figure 4: NDVI of the area of the Yosemite Rim fire from 

November 2014, right after the fire, which shows the sharp decrease 

in vegetation

Figure 5: NDVI of the area of the Yosemite Rim fire from 

November 2015, one year post fire, which shows significant 

regrowth. 

Figure 6: Difference map depicting the change in vegetation 

between 2013 (pre-fire) and the end of 2014 (post-fire)

Figure 7: Difference map depicting the change in 

vegetation between 2014 (post-fire) and the end of 

2015 (after one year of recovery)

Figure 1: NBR of showing the burn 

damage done in November of 2014 

(immediately post-fire)

Figure 2: NBR of showing the burn damage done in November 

of 2015 (after one year of regrowth)

The Yosemite Rim Fire burned an area of about 647 square 

kilometers over a period of 14 months  The NBRs illustrate 

how severely burned the land was. None of the land was 

unburned. 10.85% of the land experienced high-severity burn 

(Figure 1). 40.42%, the majority of the land, experienced low 

severity burn (Figure 1). One year after the fire the percentage 

of severely burned land dropped to 4.16% (Figure 2). Almost 

11% of the land had experienced some level of regrowth 

(Figure 2). The amount of low severity burn increased to 

43.8% as more severely burned land began to recover (Figure 

2). 

. The area lost a large portion of vegetation during this period. 

Prior to the fire 76.64% of the area had an NDVI of .3 or 

higher (Figure 3). Following the fire that percentage dropped 

57.5% to only 19.2% (Figure 4). Prior to the fire none of the 

area had an NDVI value of 0 (Figure 3). After the fire 8.12% 

of the area had an NDVI value of 0, indicating no vegetation 

growth (Figure 4). One year after the fire 23.393% of the land 

had an NDVI value of .3 or greater, a 4.21% increase (Figure 

5). Only 1.87% of the land had an NDVI value of 0, a decrease 

of 6.25% (Figure 5). The difference maps highlight the 

changes in vegetation amount before and after the fire (Figure 

6) and also the difference in vegetation right after the fire and 

a year later (Figure 7). 

Figure 8: 2014 NBR draped over a 3D DEM of 

the area to show elevation

Readily available data from the Landsat 8 Satellite, 

and programs like Google Earth Explorer and 

Microdem make it possible to track changes in 

landscape and recovery of fires. Continued studies 

of this kind can allow researchers to not only track 

regrowth, but discover what types of conditions 

and terrains allow for intense and rapid fire spread. 
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