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AEROSOLS TROPOSPHERIC 

COMPOSITION

RADIATION BUDGET CLOUDS
✓ 44+ Science projects

⚬ TES ⚬ MISR ⚬ MOPITT ⚬ CERES ⚬ CALIPSO ⚬ DSCOVR 
⚬ SAGE III ISS
⚬ TEMPO ⚬ PREFIRE ⚬ MAIA
⚬ Airborne field campaigns 
(KORUS AQ, DISCOVER AQ, FIREX AQ, ACTIVATE, STAQS)

✓ 1100+ unique science products

✓ Data usage 
⚬ 3.5 PB ⚬ 160,000 users 

⚬ 158 countries 

✓ Data archive
⚬ 6.5 Petabytes ⚬ 168 million files (5,500 TB) on 

high-speed disks

✓ Data in cloud (ongoing)
⚬ Data and services in the cloud 

⚬ Scalable infrastructure

ASDC at a glance

Ingest receive data from data provider 

Archive preservation & provenance

Distribute tools and services 

Process create higher level products

Outreach & Support research community

Primary Functions of ASDC



✓ NASA Earthdata Search

⚬ metadata ⚬ browse ⚬ download
⚬ customize ⚬ HTTPS and AWS S3 direct data access

✓ NASA Earthdata WorldView

⚬ visualize ⚬ GIBS API

✓ NASA Earthdata Harmony

⚬ transform ⚬ subset ⚬ reformat

⚬ aggregate

✓ NASA Earthdata GIS

⚬ ArcGIS Image & Feature Service
⚬ OGC WMS, WFS & WCS

✓ OPeNDAP

⚬ transform ⚬ subset ⚬ reformat

Example scripts (ASDC GitHub)

⚬ Python/Jupyter Notebook ⚬ R scripts

⚬ Contributed tutorials/scripts

Earthdata Forum https://forum.earthdata.nasa.gov/

ASDC User Support support-asdc@earthdata.nasa.gov

User Support and Other Resources

ASDC Data Distribution: Tools and Services

https://asdc.larc.nasa.gov/

https://search.earthdata.nasa.gov/
https://search.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/
https://worldview.earthdata.nasa.gov/
https://harmony.earthdata.nasa.gov
https://harmony.earthdata.nasa.gov
https://gis.earthdata.nasa.gov/
https://gis.earthdata.nasa.gov/
https://gis.earthdata.nasa.gov/
https://gis.earthdata.nasa.gov/
https://opendap.larc.nasa.gov/
https://opendap.larc.nasa.gov/
https://github.com/nasa/ASDC_Data_and_User_Services
https://forum.earthdata.nasa.gov/
mailto:support-asdc@earthdata.nasa.gov
mailto:support-asdc@earthdata.nasa.gov
mailto:support-asdc@earthdata.nasa.gov
https://asdc.larc.nasa.gov/


TEMPO



Tropospheric Emissions: Monitoring of Pollution 
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• Hourly daytime air pollution measurements over North America

• Geostationary orbit means TEMPO can scan the continent continuously

→ High temporal resolution

→ High spatial resolution

• Baseline data products:

•   Ozone

•   Nitrogen dioxide

•   Formaldehyde

Credit: NASA’s Scientific Visualization Studio



TEMPO Operations
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Nominal scans

2048 North/South pixels

1181 East/West steps per hour

2 x 4.75 km2 at center of field of regard

Optimized scans

Higher temporal resolution AM and PM scans over coasts (40 minutes)

Twilight scans (city lights)

Performed during darkness, before morning scans

High-time scans

Frequent scans (5 to 10 minutes) over selected longitudes

Rare → can be requested but require science team approval
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TROPOMI

9



TEMPO Data Services



Current TEMPO V04 Data Services
Tool and Service Availability L1 L2 L3

Available in Earthdata Search (EDS) Yes Yes Yes

Subsetting (temporal, spatial, variable) No Yes Yes

OPeNDAP No Yes Yes

Concatenation/Aggregation No Yes No

Worldview/GIBS Imagery No Yes 

(selected 

variables)

Yes 

(selected variables)

ArcGIS Image Service No No Yes

(selected variables)

Remote Sensing Information Gateway (RSIG) No Yes Yes

Thumbnails in EDS Yes Yes Yes



Worldview / Global Imagery Browse Service (GIBS)

• Browse Imagery

• Set Thresholds

• Animations

• Event Information

• Global Imagery 

Browse Service 

(GIBS) API

https://worldview.nasa.gov



• Global Imagery Browse Service 

(GIBS) API

• Web Map Tile Service 

(WMTS)

• Tiled Web Map Service 

(TWMS)

• Web Map Service (WMS)

• Supported software

• QGIS

• Esri ArcGIS Pro

• Esri ArcGIS online

• Google Earth (Web/Pro)

https://nasa-gibs.github.io/gibs-api-docs/

Worldview / Global Imagery Browse Service (GIBS)



Earthdata GIS

• ArcGIS Image Services

• ArcGIS Feature Services

• Open Geospatial Consortium (OGC)

• Web Map Service (WMS)

• Web Coverage Service (WCS)

• Web Feature Service (WFS)

• Web Maps

• Web Applications

https://gis.earthdata.nasa.gov



TEMPO ArcGIS Image Services

● Pre-filtered, analysis ready data

● Rest URL with build-in API 

functionality

● Available in NASA’s Earthdata 

GIS Portal and Esri’s Living 

Atlas of the World

● V03 being reprocessed into 

V04; will be added to services

NO2 Troposphere 

● Aug 2023-Sept 2025 (V03)

● Sept 2025-present (V04)

● 2-day Rolling Archive Near Real-

Time (V02)

HCHO Vertical Column 

● Aug 2023-Sept 2025 (V03)

● Sept 2025-present (V04)

● 2-day Rolling Archive Near Real-

Time (V02)

Ozone Total Column

● Aug 2023-Sept 2025 (V03)

● Sept 2025-present (V04)

Cloud Fraction

● 2-day Rolling Archive Near Real-

Time (V02)









Additional Resources



GIS Resources
• Esri Living Atlas of the World

• NASA Earthdata GIS Portal

• Accessing Worldview Imagery in GIS

• Temporal Profile Chart (ArcGIS Pro)

• ArcGIS REST API 

• Jupyter notebook (ASDC GitHub):

• Accessing, Analyzing, & Visualizing TEMPO data through ArcGIS Image Services Programmatically 

(Point) OR “pretty view” as html

• Earthdata GIS GitHub:

• Tutorials (including TEMPO)

• Two TEMPO ESRI blog posts for TEMPO GIS analysis:

• Visualizing & Accessing TEMPO NO2 Data: Building an Application with ArcGIS Living Atlas and ArcGIS 

Experience Builder Visualizing TEMPO NO2 Data in ArcGIS (esri.com)

• Performing Multidimensional Analysis with TEMPO Nitrogen Dioxide Data TEMPO Analysis in ArcGIS 

Pro: Multidimensional Insights (esri.com)

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://nasa-gibs.github.io/gibs-api-docs/gis-usage/
https://nasa-gibs.github.io/gibs-api-docs/gis-usage/
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://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://github.com/nasa/ASDC_Data_and_User_Services/blob/main/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://github.com/nasa/ASDC_Data_and_User_Services/blob/main/TEMPO/Utilizing_TEMPO_ArcGIS_Image_Services_ARSET_Training.ipynb
https://github.com/nasa/ASDC_Data_and_User_Services/blob/main/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://www.esri.com/arcgis-blog/products/experience-builder/imagery/visualizing-accessing-tempo-no2-data-building-an-application-with-arcgis-living-atlas-and-experience-builder/
https://www.esri.com/arcgis-blog/products/experience-builder/imagery/visualizing-accessing-tempo-no2-data-building-an-application-with-arcgis-living-atlas-and-experience-builder/
https://www.esri.com/arcgis-blog/products/experience-builder/imagery/visualizing-accessing-tempo-no2-data-building-an-application-with-arcgis-living-atlas-and-experience-builder/
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.esri.com%2Farcgis-blog%2Fproducts%2Farcgis-pro%2Fimagery%2Fperforming-multidimensional-analysis-with-tempo-nitrogen-dioxide-data%2F%3Fsrsltid%3DAfmBOoo7VEfusDUJI0XXFMA3crVDet9H6tqH2TsBtE-UZGzoHqOv_x6g&data=05%7C02%7Cgeorgina.hayes-crepps%40nasa.gov%7Cab44fbeee292418d2dbf08dcd9b0959d%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638624599644230681%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=C7cMA6s0Rtmm%2BP7omkX%2BAs1k98wNIpkoxjlwfXk54qI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.esri.com%2Farcgis-blog%2Fproducts%2Farcgis-pro%2Fimagery%2Fperforming-multidimensional-analysis-with-tempo-nitrogen-dioxide-data%2F%3Fsrsltid%3DAfmBOoo7VEfusDUJI0XXFMA3crVDet9H6tqH2TsBtE-UZGzoHqOv_x6g&data=05%7C02%7Cgeorgina.hayes-crepps%40nasa.gov%7Cab44fbeee292418d2dbf08dcd9b0959d%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638624599644230681%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=C7cMA6s0Rtmm%2BP7omkX%2BAs1k98wNIpkoxjlwfXk54qI%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.esri.com%2Farcgis-blog%2Fproducts%2Farcgis-pro%2Fimagery%2Fperforming-multidimensional-analysis-with-tempo-nitrogen-dioxide-data%2F%3Fsrsltid%3DAfmBOoo7VEfusDUJI0XXFMA3crVDet9H6tqH2TsBtE-UZGzoHqOv_x6g&data=05%7C02%7Cgeorgina.hayes-crepps%40nasa.gov%7Cab44fbeee292418d2dbf08dcd9b0959d%7C7005d45845be48ae8140d43da96dd17b%7C0%7C0%7C638624599644230681%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=C7cMA6s0Rtmm%2BP7omkX%2BAs1k98wNIpkoxjlwfXk54qI%3D&reserved=0


TEMPO Storymap

Recorded Trainings

Finding Your TEMPO: An Introduction to the Mission, Products, and Data Services for Air Quality Observations over North AmericaGeostationary Remote Sensing of Trace Gases for Air Quality Applications in North America

• Finding Your TEMPO: An Introduction to the Mission, Products, and Data Services for Air Quality 

Observations over North America

• Geostationary Remote Sensing of Trace Gases for Air Quality Applications in North America

https://storymaps.arcgis.com/stories/01e82aefbc8b4d7a951fe089c818bc0c
https://www.earthdata.nasa.gov/learn/webinars-and-tutorials/asdc-05-29-2024
https://www.earthdata.nasa.gov/learn/webinars-and-tutorials/asdc-05-29-2024
https://www.earthdata.nasa.gov/learn/webinars-and-tutorials/asdc-05-29-2024
https://www.earthdata.nasa.gov/learn/webinars-and-tutorials/asdc-05-29-2024
https://www.earthdata.nasa.gov/learn/trainings/geostationary-remote-sensing-trace-gases-air-quality-applications-north-america
https://www.earthdata.nasa.gov/learn/trainings/geostationary-remote-sensing-trace-gases-air-quality-applications-north-america


Earthdata Forum

Science Data Users can seamlessly search for 

information even if they do not know which DAAC the data 

belongs to.

Scientists & Data Providers can effectively assist 

their user community in more accurately using their 

products.

DAACs & Subject Matter Experts (SMEs) can 

quickly link users to existing resources.

DAAC User Services can swiftly provide inquirers 

with an authoritative source related to DAAC data 

products & services.

Tag posts with “ASDC” or “TEMPO”

https://forum.earthdata.nasa.gov/

https://forum.earthdata.nasa.gov/


For TEMPO-related questions or feedback, please 

contact us at:

larc-dl-asdc-tempo@mail.nasa.gov  

or

 post on Earthdata Forum using “TEMPO” tag

Atmospheric Science Data Center

NASA Langley Research Center

Hampton, Virginia (USA)

https://asdc.larc.nasa.gov/

support-asdc@earthdata.nasa.gov

mailto:larc-dl-asdc-tempo@mail.nasa.gov
mailto:larc-dl-asdc-tempo@mail.nasa.gov
mailto:larc-dl-asdc-tempo@mail.nasa.gov
mailto:larc-dl-asdc-tempo@mail.nasa.gov
mailto:larc-dl-asdc-tempo@mail.nasa.gov
mailto:larc-dl-asdc-tempo@mail.nasa.gov
mailto:larc-dl-asdc-tempo@mail.nasa.gov
https://asdc.larc.nasa.gov/


earthdata.nasa.gov

Thank You

Atmospheric Science Data Center

NASA Langley Research Center

Hampton, Virginia (USA)

https://asdc.larc.nasa.gov/

support-asdc@earthdata.nasa.gov

https://asdc.larc.nasa.gov/
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