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Overview 
 
The Utah As Art map series is a localized version of the USGS Earth As Art program 
(https://eros.usgs.gov/image-gallery/earth-art). The goal of this map series is to display the 
diverse beauty of the state of Utah, to visualize the geography and natural resources in the state, 
and to demonstrate one of the many values of satellite imagery. While the maps from the Utah 
As Art map series have been developed using advanced cartographic tools and techniques, basic 
maps and images can be developed and designed by students. This tutorial will describe in detail 
how to download, process, and display satellite imagery so students may create their own maps 
and develop a better understanding of Utah’s landscape. For this tutorial, students will need access 
to Esri ArcGIS.   
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Utah As Art maps are made using Landsat and Sentinel satellite imagery. The Landsat Program is 
jointly administered by National Aeronautics and Space Administration (NASA) and United States 
Geological Survey (USGS). The Sentinel program is administered by the European Space Agency 
(ESA). Both types of satellite imagery are in the public domain and are freely available for 
download. 
 
The Landsat Program (https://landsat.gsfc.nasa.gov/) is a series of Earth-observing satellite 
missions. The first Landsat mission, Earth Resources Technology Satellite, was launched in 1972. 
Subsequent satellites were launched in the following decades. Landsat 7, launched in 1999, and 
Landsat 8, launched in 2013, are currently in orbit and collecting imagery. The Landsat Program 
provides the longest continuous space-based record (1972-present) of the Earth. Landsat 8 orbits 
the Earth every 99 minutes at an altitude of 705 kilometers (438 miles). The satellite has a 16-day 
repeat cycle. The sensor acquires a minimum of 400 new scenes every day. Each Landsat 8 scene 
or image is roughly 185 kilometers (115 miles) wide by 170 kilometers (106 miles) tall. The ground 
resolution (i.e. how much distance each pixel represents on Earth) is generally 30 meters. 
 

 
The Sentinel Program (https://sentinel.esa.int/web/sentinel/missions) is a series of next-
generation Earth observation missions that focus on different aspects of Earth observation, 
including atmospheric, oceanic, and land monitoring. Sentinel-2, which is used for Utah As Art 
maps, was launched in June 2015 with the goal of monitoring the variability in land surface 
conditions. Sentinel-2 orbits the Earth every 100 minutes at an altitude of 786 kilometers (488 
miles). The repeat cycle is 10 days with one satellite and 5 days with two satellites. The swath width 
of Sentinel-2 is 290 kilometers (180 miles). The ground resolution, depending on the channel or 
band, ranges from 10 meters to 60 meters. 
 

 

LANDSAT TIMELINE 

SENTINEL-2 
REPEAT CYCLE 

https://landsat.gsfc.nasa.gov/
https://sentinel.esa.int/web/sentinel/missions


3 
 

Imagery Download 
 
Landsat and Sentinel-2 imagery are available for download from USGS Earth Explorer 
(https://earthexplorer.usgs.gov/), GloVis (https://glovis.usgs.gov/), or LandsatLook Viewer 
(https://landsatlook.usgs.gov/). For this tutorial, you will use GloVis to access and download a 
Landsat 8 image.  
 
1. Go to Glovis (https://glovis.usgs.gov/).  
 
2. Click on Login to either login to an existing account or to create a new account. 
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3. After you have created an account and/or logged in to an account, you can now start exploring 
images that you would like to download for a map. The default image selection is Global Land 
Survey and the default geographic location is Sioux Falls, South Dakota (i.e. the location of the 
USGS Earth Resources Observation and Science Center).  
 

  
 
4. Under Choose Your Data Set(s), scroll down to Landsat 8 OLI/TIRS C1 Level-1 and click on 
the button to the left. You will now see a Landsat 8 image for the area spanning Sioux Falls, South 
Dakota. 
 
5. You may search for a geographic location of interest. There are a few different ways to do this. 
You can simply pan across the map to find an interesting geographic area or you can enter a 
specific geographic location using the tools in the upper right corner. Click on the location pin 
icon (i.e. the inverted drop shape icon). You can click on Current Location, enter a specific 
Latitude/Longitude, Scene ID, or WRS Path/Row. Click on Current Location. Since UtahView is 
hosted at Utah State University in Logan, Utah, the map will be directed to Logan, Utah. 
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6.  Satellite imagery is collected during all seasons and under a variety of weather conditions. 
Therefore, images will vary dramatically from day to day and season to season and may include 
cloud cover. Typically, when a cartographer is designing a map, cloud-free images are desired. 
However, clouds can also make interesting maps. If you are interested in finding images with 
limited cloud cover, you can specify that under the Metadata Filter. 
 

 
 
7. Under Cloud Cover, specify 0 to 10. Additionally, under Months, select the months June, July, 
and August. You can select multiple months by holding down the Ctrl key. You may also specify 
a Date Range if you are interested in a particular date or year. Click Apply.  
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8. You may now begin exploring different images for the geographic location of interest by using 
the Timeline View. Use the arrow icons to look through the images until you find one that you 
are interested in. In this instance, the images that will be shown are Landsat 8 images that were 
collected during the months of June, July, and August and have 0 to 10 percent cloud cover. You 
can always expand your search to include images with greater cloud cover and images that were 
collect during other months.  
 

 
 
9. Once you have found an image that you are interested in downloading, click the Select button 
in the lower right and then click Download. In this example, a Landsat 8 image from 2019-08-13 
will be downloaded. A window will pop up with a few different download options. Click the 
DOWNLOAD button next to Level-1 GeoTIFF Data Product. This option will include all of the 
data that you will need to make a map. 
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10.  Depending on your internet connection, the download may take several minutes. The file 
name for this particular image is LC08_L1TP_038031_20190813_20190820_01_T1.tar.gz. You 
will need a file unzipping software, such a 7-Zip (https://www.7-zip.org/) to extract the files. You 
will need to extract the files by right clicking on the file and selecting Extract Here. You will need 
to repeat this step with the extracted file. Right click on the .tar file and select Extract Here. You 
will see several files. There are 11 image files (e.g. B1.TIF), a quality assurance file (i.e. BQA.TIF), 
and two metadata files (i.e. MTL.txt and ANG.txt). For the 11 image files, each file represents a 
band or channel. The last part of the file name identifies the band (e.g. B1.TIF represents Band 1). 
  

 
 

 
 
 
 

https://www.7-zip.org/


8 
 

Landsat sensors measure different ranges of frequencies along the electromagnetic spectrum. 
Each range is a called a band or channel. Landsat 8 has 11 bands. You will combine these bands 
to create your maps. For instance, a natural or true color image is composed of red, green, and 
blue bands.  
 
LANDSAT 8 BANDS 

 
 
Imagery Processing 
 
1. Open Esri ArcMap. Click on the Add Data button in ArcMap and navigate to the directory that 
contains the Landsat 8 files that you just downloaded. Select Band 1 through Band 7. Click Add. 
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2. When you add the seven bands, a window in ArcMap will appear that asks if you want to build 
pyramids. Select Yes. Once the pyramid files are built, you will see the seven bands in ArcMap. 
Each of the seven bands are grayscale images. 
 

   
 
3. Inspect the various bands by turning on and off the layers in the Table of Contents. You will 
notice that different features are more pronounced with different bands. For example, turn on 
Band 5 (i.e. B5.TIF). Band 5 is the near infrared band and it represents data collected along the 
electromagnetic spectrum from 0.85 to 0.88 micrometers. In this image, you will notice that water 
features are very pronounced. 
 
LANDSAT 8 BAND USES  
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4. In order to create a natural color image, you will need to combine the bands in ArcMap using 
the Composite Bands tool. In the Search tab, type Composite Bands. Open the tool. 
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5. Under Input Rasters, enter in Bands 1 through 7. You can use the dropdown menu to enter in 
the bands from the Table of Contents or you can navigate to the directory that contains the 
Landsat 8 files. Under Output Raster, navigate to the correct directory and name the output file. 
In this example, the output file will be named LC08_038031_20190813_Composite.TIF. Click OK. 
 

 
 
6. The output (LC08_038031_20190813_Composite.TIF) will be a dark image with some blue 
undertones, but the output may vary depending on the scene and geographic location of interest. 
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Imagery Display 
 
1. To change the display of the image, you will need to change the image properties. Right click 
on the new composite image and select Properties. Click on the Symbology tab. 
 

 
 
2. To create a natural color image, you will need to change the band designations. Currently, Band 
1 is assigned to the Red Channel, Band 2 is assigned to the Green Channel, and Band 3 is assigned 
to the Blue Channel. Under the Red Channel, use the dropdown menu to select Band_4. Under 
the Green Channel, use the dropdown menu to select Band_3. Under the Blue Channel, use the 
dropdown menu to select Band_2. Click OK. 
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3. The image is now natural color, but it still appears to be dark. Depending on the scene you 
selected, you may or may not need to go into the properties to change some of the display 
settings. For this image, go back into the Properties, click on Display, and increase the Brightness 
to 15%. Also, while you are in the Display settings, use the dropdown menu below Resample 
during display using: to select Bilinear Interpolation (for continuous data). 
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4. At this point, you can decide what your map extent will be. In this example, Bear Lake will 
become the focus of the map. Begin designing your map by going to the Layout View in ArcMap. 
Click on View and then Layout View. Then, go to File and then Page and Print Setup. Under 
Map Page Size, unclick the box next to Use Printer Paper Settings. Specify your map dimensions 
as 20” x 20”. Click OK. 
 

 
 



15 
 

5. Use the map/document guides to place a one-inch margin around your map. You can do this 
by clicking on the 1” and 19” markers on both the horizontal and vertical rulers. Expand the layout 
to fit within the new dimensions. The actual map should measure 18” x 18”. 
 

 
 
6. At this point, you can start making adjustments to your map by changing band combinations, 
adding in other band combinations, and/or by changing some of the other properties. Use the 
table below to visualize different band combinations. 
 

Landsat 8 Band Combinations 
Natural Color 4, 3, 2 
False Color (Urban) 7, 6, 4 
Color Infrared (Vegetation) 5, 4, 3 
Agriculture 6, 5, 2 
Atmospheric Penetration 7, 6, 5 
Healthy Vegetation 5, 6, 2 
Land/Water 5, 6, 4 
Natural with Atmospheric Removal 7, 5, 3 
Shortwave Infrared 7, 5, 4 
Vegetation Analysis 6, 5, 4 
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7. For this map, two different band combinations will be used. A band combination of 7, 5, 3 will 
be overlain on top of the 4, 3, 2 (natural color) image with a transparency of 65%. Experiment with 
different band combinations, transparency levels, brightness levels, and contrast levels.  
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8. Once you have defined your layout and designed your map, you can now add important map 
elements, such as a title, north arrow, and scale bar. To add a title, go to Insert, and then select 
Title or Text. Either one will allow you to give your map or image a title. To add a north arrow or 
scale bar, go to Insert, and then select North Arrow and/or Scale Bar. After you have finished 
your map, you can export it out as an image (.jpeg/.tif) or .pdf. Go to File and then Export Map. 
You now have a beautiful map that you can share with your friends and family. Have it printed out 
or use it a desktop background for your computer. 
 

 
 


