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Important Links
High Resolution Science Experiment (HiRISE) and Context Camera (CTX) Data: https://www.uahirise.org/
• This website hosts data returned from the Mars Reconnaissance Orbiter’s CTX and HiRISE
instruments. Use the Map link on the front page to browse HiRISE and CTX images on Mars.
United States Geological Survey (USGS) WMS Mars Server:
https://www.arcgis.com/home/item.html?id=818dbd09ce90440aa77ddba9946fb2a1
• A Web Map Service is a tool for sharing georeferenced data through an Internet server. This
WMS is hosted by the USGS Astrogeology Center and is a collection of global Mars datasets.
Script to correct HiRISE JP2 files for import into ArcGIS Pro:
ftp://pdsimage2.wr.usgs.gov/pub/pigpen/c_FORTRAN_code/
• This ftp site hosts scripts that are useful for processing HiRISE data for import into GIS.
Learning Objectives
The purpose of this tutorial series is to introduce users to planetary geologic mapping using ArcGIS Pro.
At the end of this tutorial, users should be able to:
• Browse the University of Arizona’s HiRISE and CTX database to find images of interest
• Run a corrective script on HiRISE JP2 files for import into ArcGIS Pro
• Create a new project in ArcGIS Pro
• Connect the project to the USGS WMS Mars Server
• Load HiRISE and CTX images for geologic mapping

This tutorial series is a free educational product created by the Mars Research Group at
Tennessee Tech University. Please direct corrections or questions to jwolak@tntech.edu.
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Part I: Accessing HiRISE and CTX Data
____

Step 1. Open an internet browser window and go to the University of Arizona’s website for
HiRISE and CTX data. https://hirise.lpl.arizona.edu/

____

Step 2. On the home page, click Map to bring up an interactive map of HiRISE and CTX images.
Note that CTX images are generally 25-30 km wide and cover broad swaths of the martian
surface while HiRISE images are approximately 5 km wide and focus on features of interest.
For the purposes of this tutorial, we will conduct mapping on a HiRISE image.

_____ Step 3. Select an image you would like to use for mapping from the suggested options below OR
select an image from the HiRISE map.
Suggested HiRISE Images for Geologic Mapping
Images for Investigating Stratigraphy
ESP_017265_1885

Tributary near Shalbatana Vallis
https://www.uahirise.org/ESP_017265_1885

PSP_007236_1540

Streamlined Rocky Mesa in Maadim Vallis
https://www.uahirise.org/PSP_007236_1540

PSP_010316_1830

Possible intravalley paleolake in Shalbatana Vallis
https://www.uahirise.org/PSP_010316_1830
** This figures in this tutorial will show mapping on this image.

Images for Investigating Volcanic Deposits
PSP_009079_1810

Well exposed stratigraphy in the Pavonis Mons Caldera Wall
https://www.uahirise.org/PSP_009079_1810

ESP_030440_1945

Dark deposits around a volcanic fissure adjacent to Tharsis Tholus
https://www.uahirise.org/ESP_030440_1945

Images for Investigating Crater Ejecta
PSP_002118_1510

Zumba Crater: Fresh crater with impressive ejecta/ray pattern
https://www.uahirise.org/PSP_002118_1510
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____

Step 4. Once you’ve selected an image, click to download the JP2, Black and White, mapprojected file. Once downloaded, save the image to your folder of choice. If working on a
university/shared computer, be sure you have access to write to the folder you save this image
in.
You now have a copy of the image on which you will conduct mapping in ArcGIS Pro.

____

Step 5. While on this web page, make a note of the center longitude for the image. In the
example above, the center longitude is 316.708°.
Write down the center longitude coordinate for use later in this tutorial.
Longitude (East) _____________________________________________
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Part II: Pre-GIS Processing of HiRISE Image Data
Note: If you are working with CTX data, no preprocessing is necessary. You can skip the following steps.
____

Step 1. In your web browser, navigate to the following ftp site:
ftp://pdsimage2.wr.usgs.gov/pub/pigpen/c_FORTRAN_code/
Download the executable file named fix_jp2.exe. This file corrects the coordinate system for
HiRISE images that were taken early in the primary science phase (PSP) and extended science
phase (ESP).

____

Step 2. Place the fix_jp2.exe file in the same folder as your downloaded HiRISE JP2 image.

____

Step 3. Launch the command script by typing cmd in the file directory and pressing enter.

A command window will open.
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____

Step 4. Type fix_jp2.exe followed by the name of your HiRISE image. Press enter to run the
executable file.
You should see a success message if the command executed properly. The file is now updated
with correct coordinates to import into ArcGIS Pro.

Click the X in the upper right corner to close the command window.
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Part III: Setting up your project in ArcGIS Pro
____

Step 1. Open ArcGIS Pro and select Blank to open a new, blank project.

____ Step 2. Enter a name for the Project. Then, browse to the file location where you would like the
project to be stored. Check the box to allow ArcGIS Pro to create a new folder that corresponds to the
project. Click OK.
____

Step 3. Create a new map project by clicking New Map.
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____

Step 4. Turn off the automatic base imagery for Earth by right-clicking World Topographic Map
and selecting Remove. Repeat to remove the World Hillshade layer.

____

Step 5. Because the default settings are for earth-based mapping projects, it’s necessary to fix
the geographic coordinate system and projected coordinate system so they are correct for Mars.
Start by opening the Map Properties for your project by right-clicking Map > Properties.
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____

Step 6. The Map Properties window will open. Select Coordinate System.
In the XY Coordinate Systems Available, navigate to the Geographic Coordinate Systems. Then
use the dropdown arrows to view Solar System > Mars. Select the Mars 2000 (Sphere) as your
new coordinate system. Click OK.

You have now successfully set up a geographic coordinate system appropriate to conduct
mapping on Mars HiRISE images.
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Part IV: Connecting your project to USGS WMS Mars Server Data
____

Step 1. The USGS WMS Mars Server hosts several global datasets that can provide context for
your mapping project, for example, topographic data, IR data, etc.
To connect your project, click on the Insert tab on the top toolbar and select Connections > New
WMS Server.

____

Step 2. In an internet browser window, navigate to the USGS page for the WMS Server:
https://www.arcgis.com/home/item.html?id=818dbd09ce90440aa77ddba9946fb2a1
Then, copy the URL link.
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____

Step 3. Paste the URL link into the Server URL box in the Add WMS Server Connection window.
The USGS WMS Mars Server does not require a user name or password. Click OK.

____

Step 4. The server is now connected to your project. If you open the dropdown options for
Servers in the Catalog pane, you should see the WMS Mars Server.
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____

Step 5. Add the server data to the current map by right-clicking on the WMS Mars Server and
selecting Add to Current Map.

You have now successfully connected your project to an online WMS server that hosts global
Mars datasets. These datasets can provide important regional context for mapping.
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Part V: Bringing Image Data into ArcGIS Pro
____

Step 1. In order to load image data, we must first build connections to the image folder(s) in
ArcGIS Pro. In the Catalog pane, right-click on the folder icon and select Add Folder Connection.

____

Step 2. Browse to the folder where you placed your HiRISE JP2 image. Select the folder and click
OK.
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____

Step 3. Check that the folder now shows up in the Catalog pane.

____

Step 4. Add your JP2 image to the map by clicking the dropdown arrow to expand the imagery
folder. Then, right-click the image and select Add to Current Map.

Note: If you don’t see the image load, you are likely zoomed out too far. In the Contents pane,
right-click on the HiRISE image ID and select Zoom to Layer.
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Part VI: Reprojecting the JP2 Raster Image
____

Step 1. The next step in this tutorial is reprojecting the JP2 raster image using a custom map
projection based on a center longitude point.
On the Analysis tab, select Tools. This will open a Geoprocessing window. In the window, search
for ‘project’ and select the Project Raster tool.

____

Step 2. The first step will be setting up the coordinate system. Open the Select Coordinate
System window by clicking the globe next to the Output Coordinate System tool input.
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____

Step 3. You can select any projected coordinate system to modify. Click the drop-down arrow
next to Projected Coordinate Systems in the XY Coordinate Systems Available field. Then, right
click any coordinate system and choose Copy and Modify. (The Gauss Kruger > Asia > Hannoi
coordinate is shown in the figure below, but you can choose any coordinate system to modify.)

____

Step 4. Click on each parameter and modify as follows:
• Set the Name to be MTM_clon(x) where MTM stands for Mars Transverse Mercator, clon
stands for center longitude, and (x) is a rounded center longitude value for your HiRISE
image. [See Step 5 in Part I of this tutorial for the value you recorded.]
• Set the Linear Units to Meters
• Set the Projection to Transverse Mercator
• Set the Central Meridian to the center longitude value
• Set the Geographic Coordinate System as Mars 2000 (Sphere). Click Save.
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____ Step 5. To set the new coordinate system as a Favorite, right-click on the coordinate system and
select Add to Favorites. This is helpful if you need to adjust coordinate settings later. Note that if you
change machines when working on the project, you will need to repeat this step and re-favorite the
projection on the new machine.

____ Step 6. Right-click the new coordinate setting again to select Save as Projection File. Enter a
name for your projection in the Save Coordinate System as PRJ File window that opens. Click Save.
____ Step 7. Check that the new coordinate system is now loaded as the Current XY in the Coordinate
System window and click OK.
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____

Step 8. Set the following parameters in the Project Raster pane:
• Set the Input Raster as the HiRISE JP2 file.
• Set the Output Raster Dataset as a new name.
• Check that the Output Coordinate System is the new projection centered on the longitude
of interest.
• Set the Output Cell Size as the HiRISE JP2 file. This will automatically set the X and Y
sample distances to match the JP2 file. [Note that the distances are X = 0.5 and Y = 0.5 is
this example but they may be different on your project.]
• When done, click Run. This process may take several minutes to half an hour depending
on the size of your projected image and the speed of your computer. The newly projected
image will be added to your map.
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Part VI: Viewing Data in ArcGIS Pro
____ Step 1. Note that CTX and HiRISE images import with a black boundary where null values were
collected. To remove this boundary, right-click on the image in the Contents pane and select Symbology.

____ Step 2. In the Symbology window, check the box that says Display Background Value. This sets
the background data, or null values, to be transparent.
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