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ABSTRACT 
In 2012, The United States Department of 

Agriculture conducted a study to determine 

eutrophication rates in reservoirs and lakes in 

Utah. This report will focus on the Jordanelle 

Reservoir using the Tasseled Cap Formation to 

identify possible algae blooms.  
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SUMMARY/ABSTRACT 

In 2012, the United States Department of Agriculture conducted a study to determine 

eutrophication of reservoirs, lakes, rivers, and other large bodies of water within Utah and 

other Western States. It was theorized that the increase of nutrients was due to runoff. In 

particular, the team was concerned regarding the increasing number of algae blooms. I decided 

to use this study as a launching pad to study one reservoir in particular: Jordanelle Reservoir 

(40°37′0″N 111°24′30″W). The reservoir is fed by the Provo River and is located east of Salt Lake City 

and north of Heber City in Wasatch County. This project will utilize Landsat imagery 

downloaded from Earth Explorer, in conjunction with the Tasseled Cap Transformation process, 

to identify possible algal blooms. 

LOCATION 

Jordanelle Reservoir, Wasatch County, Utah. 40°37′0″N 111°24′30″W 

 

  

https://tools.wmflabs.org/geohack/geohack.php?pagename=Jordanelle_Reservoir&params=40_37_0_N_111_24_30_W_region:US-ID_type:waterbody
https://tools.wmflabs.org/geohack/geohack.php?pagename=Jordanelle_Reservoir&params=40_37_0_N_111_24_30_W_region:US-ID_type:waterbody


PURPOSE 

The Purpose of this project is to identify increased vegetation and possible algae blooms within 

the Jordanelle Reservoir using the Tasseled Cap Transformation and Band Ratios lab.  

DATA COLLECTION AND EXTRACTION 

All of the data I collected came from https://earthexplorer.usgs.gov/. I decided to use Landsat 8 

data. Jordanelle Reservoir is located within the Wasatch and Uintah mountain range. I wanted 

to make sure that any imagery was pretty clear, with vegetation surrounding the reservoir and 

any algae blooms present to show up in the data. In order to do this, I searched for images that 

had very little cloud cover. I originally wanted imagery that was from August, as that is the 

warmest month in this location. However, it was difficult to find images that didn’t have too 

much cloud cover, and I had much better luck expanding my search into September. The 

following parameters were set up: 

■ Place: Jordanelle Reservoir, Wasatch County, Utah (Path 38, Row 32)  

■ Dates: 9/08/2017; 09/27/2018 

■ Data Set: Landsat 8 OLI (Operational Land Imagery) and TIRS (Thermal Infrared Sensor) 

C1 Level 1. 

 

https://earthexplorer.usgs.gov/


For both images, Landsat 8-Level 1 data was used and extracted, revealing the Geo TIFF files 

and MTL.txt files. I also downloaded thermal and quality jpeg pictures to compare to the 

Tasseled Cap images. 7Zip was used to extract the files so the MTL.txt files could be processed 

in ArcGIS Pro. The data took quite awhile to download, and I had some issues with extraction. I 

could not get the MTL.txt files to extract and had to extract the files a few times for the MTL.txt 

files to appear.   

PROCEDURES/METHODOLOGY 

Before the Landsat data was imported into ArcGIS Pro, I first added a layer highlighting the 

region: 

 

 

 



ERRORS 

I then attempted to add my data for 9.8.2017. I kept getting an error regarding the raster data. 

ArcGIS stated that the data needed to have pyramids added.  Once this was added, Pro showed 

that Band 1 was showing but did not display anything on the screen. 

 

I then attempted to add the raster layer I needed to perform the Tasseled Cap function and got this 

error message: 

 

I then viewed all of my extracted files within my folder I filed under Geog342FinalProjectGDB: 



 

Here is a screenshot of the contents section: 



 

After reviewing the data in the contents, I went to ESRI online to view some troubleshooting tips. I then 

tried to export the raster straight from the content’s menu: 

 

Here is the result: 



 

I then added the 9.28.18 dataset to see if that data set would work any better and this is the result: 

 

DESCRIPTION OF IMAGE PROCESSING 

I was then able to finally complete the Tasseled Cap Transformation on the 9.28.18 dataset: 



 

I decided to zoom in to get different views of the image: 

 



 



 

The Statistical values are as such: 

 MIN MAX MEAN STD. DEV 

RED 0 69051.17 17834.12 13607.3 

GREEN -18301.7 11893.26 -1242.91 1903.01 

BLUE -37599.6 22914.93 -2545.87 3052.98 

 

I then applied Band 1 for all three color displays to view brightness: 



 

I then changed the symbology to stretch and changed the color band to further highlight brightness: 



 

I switched to Band 2 to view the greenness band and stretched the image: 



 

Finally, I switched to Band 3 to display the wetness factor of the image and changed the color scheme: 



 

CONCLUSION 

Tasseled Cap Transformation can be used to determine runoff from possible unhealthy vegetation. 

When the image of the reservoir was originally processed, there were areas that revealed possible 

unhealthy vegetation upstream of the reservoir. However, it is possible that another remote sensing 

application would better serve the end user to determine algae blooms in the water, as most of the 

images I was able to create showed healthy water levels. I couldn’t get enough data to determine if 

algae levels were too high in the 2018 data. It is quite possible that a NDVI transformation may give a 

more detailed view of any vegetation that may actually be in the water.  
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