
1

Hazem Mahmoud, Ph.D. 
Hazem.Mahmoud@nasa.gov

ASDC Science Lead ADNET 

01/19/2024

Unlocking Atmospheric Data: A Guide to Air Quality and Sustainable 

Development with the Atmospheric Science Data Center

mailto:Hazem.Mahmoud@nasa.gov


2

Agenda
ASDC Overview

Introduction to TEMPO

Tools and Services

User Support
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ASDC at a Glance

AEROSOLS TROPOSPHERIC COMPOSITION

RADIATION BUDGET CLOUDS

✓ 110+ Science projects 
⚬ MISR ⚬ MOPITT ⚬ MAIA ⚬ TEMPO ⚬ CERES
⚬ TEMPO & CALIPSO → RSIG (EPA) 
⚬ Airborne field campaigns 
(KORUS AQ, DISCOVER AQ, FIREX AQ)

✓ 1500+ unique science products

✓ Data usage (2022)
⚬ 3.5 Petabytes ⚬ 160,000 users 
⚬ 158 countries 

✓ Data archive (2022)
⚬ 8+ Petabytes ⚬ 168 million files (5,500 TB) 
on high-speed disks

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

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
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ASDC Current 
Missions
ASDC Future 
Missions
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● Hourly daytime air pollution measurements over North America.
● NASA’s first Earth Venture Instrument (EVI), selected in 2012.
● First Light August 2nd 2023 Mission objective is 20 months.
● Geostationary orbit means TEMPO can scan the continent 

continuously.
○ High temporal resolution
○ High spatial resolution

● Baseline data products:
○ Ozone
○ Nitrogen dioxide
○ Formaldehyde
○ Cloud properties

Tropospheric Emissions: Monitoring of Pollution 

7 Credit: NASA’s Scientific Visualization Studio
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European Environment Agency 2023

https://www.eea.europa.eu/en/topics/in-depth/air-pollution/eow-it-affects-our-health
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+/- 30 Mbps> 100 Gbps

-SAMBAH

-HOSS

TEMPO Data Lifecycle



Tools and Services
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Earthdata Search

• Search and Order

• On Premise

• Amazon Web Services

• Subsetting & Aggregation

• Browse Imagery

• File Conversions

• Application Programming 

Interface (API) Access

12
https://search.earthdata.nasa.gov





Worldview / Global Imagery Browse Service (GIBS)
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https://worldview.nasa.gov

• Browse Imagery

• Animations

• Event Information

• GIBS API

https://worldview.nasa.gov/


OPeNDAP
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https://opendap.earthdata.nasa.gov

• API Access

• Subsetting & Aggregation

• File Conversions



ArcGIS Enterprise in the Earthdata Cloud
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https://gis.earthdata.nasa.gov

• Geospatial Services

• Maps

• StoryMaps

• Applications



Sub-Orbital Order Tool (SOOT)
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https://asdc.larc.nasa.gov/soot/power-user

• Search and Access Sub-Orbital Data

• Merge to Common Time Scale

• Supports general and power users



EPA Remote Sensing Information Gateway (RSIG)

18

• Visualization (2D/3D) & Animations

• Subsetting to CMAQ Modeling Grids

• File Conversions

• API Access

https://www.epa.gov/hesc/remote-sensing-information-gateway



User Support

19



Earthdata Pub

• Request to publish your data at a DAAC

• Submit information and files required 
to publish your data

• Track the publication status of your 
data

• Access resources for data producers

20
https://pub.earthdata.nasa.gov/



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

• View Existing 

Questions/Answers

• Ask New Questions to 

Subject Matter Experts

• Science and Technical 

Support



TEMPO Storymap

22https://storymaps.arcgis.com/stories/01e82aefbc8b4d7a951fe089c818bc0c
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AQI by EPA

www.airnow.gov



The Science Directorate at NASA's Langley Research Center
25

AQ from Space

Kim et al. (BAMS 2020)



ASDC Data and User Services

https://github.com/nasa/ASDC_Data_and_User_Services/tree/main/TEMPO 

https://github.com/nasa/ASDC_Data_and_User_Services/tree/main/TEMPO


Earthdata Website
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https://www.earthdata.nasa.gov/

• Data Tools

• Data Recipes

• Data Pathfinders

• Webinars and Tutorials



Giovanni
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https://giovanni.earthdata.nasa.gov

• Time Series

• Time Averaged Maps

• Comparisons

• Vertical Cross Sections
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https://19january2021snapshot.epa.gov/ozone-layer-protection/basic-ozone-layer-science_.html
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What’s different about TEMPO compared to other 
satellite instruments measuring air quality? 

• TEMPO is geostationary v. polar-orbiting satellites (e.g., OMI, 

TROPOMI)
• Limited Field of Regard (FOR): greater North America, not global coverage

• Higher temporal & spatial resolution than polar-orbiting

• More data: scans east-to-west during daylight hours (~18 scans per day)

• Scans follow available daylight so they don’t all start over the East coast

• Note: Granule #s don’t correspond to specific geographic areas—
granules are used to divide a scan into more manageable file sizes (e.g., Scan 001 
Granule 01 in the morning may start over East coast, but Scan 016 Granule 01 in the 
evening may start over central US)
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