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ArcGIS Image Services

• Esri Living Atlas of the World

– Read service descriptions!

• Access TEMPO ArcGIS Image Service in ArcGIS Pro (Desktop Software) – License Needed

– Search for TEMPO services in Living Atlas Portal

– Add multiple layers to map

– Explore data (select dates/times)

– Temporal Profile

• Use point or shapefile as area of interest 

• Chart Options (e.g., aggregation, download as CSV)

• Access TEMPO ArcGIS Image Service Programmatically (Jupyter Notebook) – No License Needed

– Choose a TEMPO image service to query

– Select time period and point (X,Y) of interest

– View data values for point of interest in a table

– Chart returned values for point of interest

– View imagery for the time period of interest in interactive mapper
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Resources

• Geographic Information System (GIS)

– Accessing Worldview Imagery in GIS

– ArcGIS REST API

– Esri Living Atlas of the World

– NASA Earthdata GIS Portal
– TEMPO NO2 ArcGIS Image Service

– TEMPO Total Column Ozone ArcGIS Image Service

– TEMPO Formaldehyde ArcGIS Image Service

– Temporal Profile Chart (ArcGIS Pro)

• Jupyter Notebook (ASDC GitHub):

– Accessing, Analyzing, & Visualizing TEMPO Data through ArcGIS Image Services 

Programmatically or “pretty view” as html

• Earthdata GIS GitHub:

– General Tutorials
– Accessing, Analyzing, & Visualizing TEMPO Data through ArcGIS Image Services 

Programmatically (Bounding Box)

https://nasa-gibs.github.io/gibs-api-docs/gis-usage/
https://nasa-gibs.github.io/gibs-api-docs/gis-usage/
https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/
https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/
https://livingatlas.arcgis.com/en/home/
https://livingatlas.arcgis.com/en/home/
https://gis.earthdata.nasa.gov/portal/home/index.html
https://gis.earthdata.nasa.gov/portal/home/index.html
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=6a1bdd0c076d499da69e867732ed2ab7
https://www.arcgis.com/home/item.html?id=b6a2f0ebfbbc424aa58ef13af0a3bd6c
https://www.arcgis.com/home/item.html?id=b6a2f0ebfbbc424aa58ef13af0a3bd6c
https://www.arcgis.com/home/item.html?id=27947c9d5d5f417b8b46a9d75a084549
https://www.arcgis.com/home/item.html?id=27947c9d5d5f417b8b46a9d75a084549
https://pro.arcgis.com/en/pro-app/latest/help/data/imagery/temporal-profile-chart.htm#:~:text=Temporal%20profile%20charts%20allow%20you,variables%2C%20and%20multiple%20spectral%20bands.
https://pro.arcgis.com/en/pro-app/latest/help/data/imagery/temporal-profile-chart.htm#:~:text=Temporal%20profile%20charts%20allow%20you,variables%2C%20and%20multiple%20spectral%20bands.
https://github.com/nasa/ASDC_Data_and_User_Services/blob/dek-add-arset-gis-notebook/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://github.com/nasa/ASDC_Data_and_User_Services/blob/dek-add-arset-gis-notebook/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://github.com/nasa/ASDC_Data_and_User_Services/blob/dek-add-arset-gis-notebook/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://nasa.github.io/ASDC_Data_and_User_Services/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.html
https://github.com/eosdis-nasa/earthdata-gis/tree/main/tutorials
https://github.com/eosdis-nasa/earthdata-gis/tree/main/tutorials
https://github.com/eosdis-nasa/earthdata-gis/blob/main/tutorials/TEMPO_Image_Service_Programmatic_Access_Example_Bounding_Box
https://github.com/eosdis-nasa/earthdata-gis/blob/main/tutorials/TEMPO_Image_Service_Programmatic_Access_Example_Bounding_Box
https://github.com/eosdis-nasa/earthdata-gis/blob/main/tutorials/TEMPO_Image_Service_Programmatic_Access_Example_Bounding_Box
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Accessing TEMPO Image Services

• TEMPO image services can be accessed either through the Esri Living Atlas of the World or the NASA 

Earthdata GIS Portal.
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Service Portal Page

• Each service page has 

important information 

(e.g., filtering, temporal 

and spatial coverage) 
under “Description”.

• Link to view the service in 

an online mapper (no 
license required)

• Link to the service URL 

and API functionality (no 
license required)
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Service URL – REST API Functions

• The service URL is used for both 

web interface and  

programmatic access to the 

image service.

• The service URL page contains 

the same metadata as on the 

portal description page, as well 
as additional technical details 

about the service.

• Associated functions available 
through the service REST API 

are available at the bottom of 

the page under “Child 

Resources” and “Supported 

Operations.

• ArcGIS REST API 

https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/
https://gis.earthdata.nasa.gov/image/help/en/rest/services-reference/enterprise/get-started-with-the-services-directory/
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Accessing TEMPO Data in ArcGIS Pro (through Esri Living Atlas Portal)

• Open a project in ArcGIS Pro

• Go to “Catalog” pane

• Select “Portal” tab

• Select “Living Atlas”

• In search bar, search for “TEMPO”

• Add TEMPO layer(s) to map (Right 

click > Add to Current Map OR 

drag & drop)

• Note: If Living Atlas is not an option 
to select or if the TEMPO data do 

not appear in the search results, it 

is likely due to how the user is 

signed in. Users may need to 

switch the active portal. The 
service may be accessed in an 

alternative method.
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Accessing TEMPO Data in ArcGIS Pro 

(through “Add Data”)

• Users may also utilize the service URL (available on the 

portal page) to access the service in ArcGIS Pro

• Go to “Map” ribbon

• Select “Add Data” > “From Path…”

• Enter the URL in the “Path” field in the popup and click 

“Add”

• Note: Using this method, the preferred colormap is not 
applied to the service. Users will have to adjust the 

symbology as needed.



10NASA ARSET – Introduction to Geostationary Observations for Air Quality Applications in the Western US

Image Service (Multidimensional) Tabs Appear in Ribbon

• Once the image service is added to the map, a new set of tabs will appear in the ribbon 

(Image Service Layer, Data, and Multidimensional). 

• New Tabs in the Control Ribbon that Appear:

– Image Service Layer – Primarily for visualization options; includes option to set transparency

– Data – Data functions that will likely of less use with the services, but does offer an 
alternative method of charts 

– Multidimensional – Functions to control time extent, select specific time stamps, and 
analysis tools
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Multidimensional Tab: Configure Extent

• Configure Extent – Pick a specific time range for viewing/analysis if user doesn’t want the entire 

TEMPO mission span.
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Multidimensional Tab: Current Display Slice

• Variable – If a service has more than one variable, then users may select variable of interest. 

Currently, the TEMPO services have one variable each. 

• StdTime – Name of time variable (Standard Time). Users can select a specific time slice from the 

dropdown. Users can use the control arrows to step through the time slices.
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Multidimensional Tab: Analysis

• The Analysis section provides several functions that can be used for various data analyses and graphical 

visualizations. 

• Temporal Profile (Multidimensional tab > Temporal Profile > Temporal Profile)

Examples: Nitrogen Dioxide (California)
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Additional Options in Temporal Profile

• Time binning options > Interval size

– Users can choose different 

aggregation intervals when 

aggregating temporally

– Note: There is a known bug in ArcGIS 

Pro currently in which the interval size 

cannot be decreased after selecting 
data on the map.

– Workaround: Choose interval size 
before selecting data on map. Interval 

size can then be made larger, if 

desired, after data have been added. 

• Charts 

– Users can zoom in on specific time 
periods of the chart for clarity.
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Export Graph/Data from 

Temporal Profile

• Users can use the “Export” menu to 

export the chart as a graphic or export 

the data points to a CSV. 

• Note: Variable and areas of interest can 

be named using the “Label” options in 

the “Temporal Chart” side menu.

• Data value labels can also be added 

under “Data Labels”.

• Note: The CSV export option is limited. It 
will not allow you to export all data 

points for the TEMPO time series. This 

option is best used with the “Configure 

Extent” option set to a small time period. 

Depending on how many points are 
being exported, it may only include the 

data for the first point of interest.



16NASA ARSET – Introduction to Geostationary Observations for Air Quality Applications in the Western US

Important Note on Aggregation Options > Time Aggregation

• If “Time Aggregation” is set to 

“none,” then the graph will include 

all data points in the time period 

(i.e., the time bin interval size is used 
for controlling the graph display).

• If “Time Aggregation” is set to 

something other than “none” (e.g., 
“mean”), the selected statistical 

method will be used, resulting in 

manipulated data (e.g., if a one-

month interval is selected with a 

time aggregation of mean, then 
the data will be averaged by 

month resulting in one data point 

per month).

• Additional information can be 

found here: Temporal Profile Chart.

https://pro.arcgis.com/en/pro-app/latest/help/data/imagery/temporal-profile-chart.htm#:~:text=Temporal%20profile%20charts%20allow%20you,variables%2C%20and%20multiple%20spectral%20bands.
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Temporal Profile: Comparing Multiple Points of Interest

• Users can select multiple point 

locations to compare, changing 

the time period, time aggregation 

interval, and statistic shown.

Examples: Ozone Total Column (Colorado)
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Demo: Temporal Analysis of Total Ozone Column Amount in Colorado

• Go to Esri Living 

Atlas Portal

• Search and add 

TEMPO Total 

Column Ozone 

image service to 

map

Step 1: Add TEMPO Data from Esri Living Atlas Portal
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Add Data for Comparison

• Search and add 

“USA Census 

Counties” 

service to map

Step 2: Add US County Data from Esri Living Atlas Portal
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Set Visualizations of Layers

• Go to Image Service Layer tab in 

ribbon

• Set transparency of TEMPO ozone 

layer to desired amount (e.g., 

helpful to see basemap beneath 

data layer)

Step 3: Set Transparency of TEMPO Ozone Layer
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Temporal Profile 

• Go to “Multidimensional” 

tab in ribbon

• Select “Temporal Profile”

• Note: Make sure that the 

TEMPO ozone layer is 
active/highlighted in the 

Contents pane

• Note: Can optionally 

select “Configure Extent” 
to choose a smaller time 

period to use

Step 4: Set Up Temporal Profile
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Temporal Profile: Compare Two Counties

• Under “Define an area of 

interest,” select the 

“Feature Selector” option 

• Click on county of interest 

in the map

• Shown: Denver County, 

CO

• Time aggregation: None

• Spatial aggregation: Mean

• Interval size: 1 month

Step 5: Add County of Interest to Temporal Profile
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Temporal Profile: Compare Two Counties

• Under “Define an area of 

interest,” select the “Feature 

Selector” option 

• Click on county of interest in 

the map

• Shown: Larimer County, CO

• Time aggregation: None

• Spatial aggregation: Mean

• Interval size: 1 month

• Note: Labels can be changed 

in the “Define an area of 

interest.” Changes are shown in 

the labels used in the temporal 

profile chart. 

Step 6: Add a Second County of Interest to Temporal Profile for Comparison
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Temporal Profile: Compare Point of Interest with County

• Go to “Map” tab in ribbon

• Select “Go to XY” 

• Type in longitude and 

longitude of desired point

– Denver Airport:

Lon: -104.676 Lat: 39.856 

• Click “Mark Location” and 
choose an option to drop a 

pin on desired point

• Note: Previously chosen points 
in Temporal Profile may block 

view on map. Users can 

temporarily uncheck the 

other area of interest, if 

needed. 

Step 7: Add a Pin to Mark Another Point of Interest on the Map



25NASA ARSET – Introduction to Geostationary Observations for Air Quality Applications in the Western US

Temporal Profile: Compare Point of Interest with County

• Under “Define an 

area of interest,” 

select the Point 

option 

• Click on the map 

at the base of the 

dropped pin

Step 8: Add Point of Interest to Temporal Profile
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Temporal Profile: Compare Point of Interest with County

• Different time 

aggregation, 

time bin intervals, 

and spatial 
aggregation 

options can be 

selected to 

explore the data.

Step 9: Review Temporal Profile
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Demo: Adding Data, Temporal Profile with Two Counties
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Demo: Temporal Profile with Point of Interest and County
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