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Overview

• RSIG make satellite data easier; 

• When data is easy to use, we all win.

• Today, I want to make it easy for you 
to process TEMPO data.

• Skills covered
• Compare TEMPO to observations 

(AirNow and Pandora)

• Create a TEMPO NO2 map.

• Create a TEMPO Surface NO2 estimate.

• Adapt other tutorials.
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What is the Remote Sensing Information Gateway?

- Free multi-platform, scriptable access to terabytes (TB) of air quality 
model, measurement, and satellite data from EPA, NOAA, NASA, ESA, etc.

- Multiple access methods
    - Graphical User Interface (RSIG3D GUI)
    - Python Interface (pyrsig)
    - Custom API shell scripts

Popular Air Quality Data Sets:
• Moderate Resolution Imaging Spectroradiometer (MODIS)
• Visible Infrared Imaging Radiometer Suite (VIIRS)
• Cloud-Aerosol Lidar with Orthogonal Polarization (CALIOP)
• Air Quality System (AQS)
• EPA’s Air QUAlity TimE Series (EQUATES)
• TROPOspheric Monitoring Instrument (TROPOMI)
• Tropospheric Emissions: Monitoring of POllution (TEMPO)
• High-Resolution Rapid Refresh (HRRR)

- Focus today: pyrsig/TEMPO
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RSIG’s Function

Scientists & Researchers
➢ Exposure studies

➢ Inverse modeling studies
➢ Improving air quality models

Air Quality Forecasters
➢ Retrospective Analysis

Students
➢ Thesis/Dissertation Research

Air Quality Modelers
➢ Model Evaluation
➢ Case Study Analysis

RSIG Used to Support
(point and click)

Enabling Improved Data Access

Typical Data Analytics Flow

*

pyrsig
➢ Custom analyses including GIS
➢ Runs on laptop, server, or cloud
➢ Cloud apps even run on phones!

*New



https://barronh.github.io/pyrsig/

RSIG server prepares the data!

pyrsig has a gallery of examples with code

https://barronh.github.io/pyrsig/






pyrsig has a gallery of examples with code
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Example Gallery 
https://barronh.github.io/pyrsig



pyrsig connects satellite data to GIS
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Convert GIS-Compatible Vector Files

Example Gallery 
https://barronh.github.io/pyrsig



pyrsig - Tropospheric Emissions: Monitoring of Pollution (TEMPO)
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• pyrsig connects you to the same data *and* allows you to perform 
custom analyses.

• Map uses TEMPO data that is already public (Dec 1-29)

• Scatterplot for long-term comparison between TEMPO and TropOMI.

• Time series on the bottom-right shows comparison to a Pandora 
ground-based remote sensor to evaluate TEMPO.

NO2

TEMPO Compared to Pittsburg Pandora Dec 28/29

TEMPO vs TropOMI



TEMPO Tutorial

• https://gaftp.epa.gov/Air/aqmg/bhenders/tutorials.html
• Click on “TEMPO pyrsig training notebook (May 2024 meeting)

• The link takes you to a github gist.

• To run on Google Colab, click the “Open in Colab” badge
• Click play on each cell

• Google will warn you that they didn’t make this… answer yes.

• The first code cell will tell you to restart.

• Choose “runtime”, then “restart runtime”.

• Then run the rest of the cells.

We’ll do this 
together

https://gaftp.epa.gov/Air/aqmg/bhenders/tutorials.html


Questions?
pyrsig: henderson.barron@epa.gov

RSIG: rsig@epa.gov 

mailto:henderson.barron@epa.gov
mailto:rsig@epa.gov
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