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Step-by-Step Visuals
• Materials are all available

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

- Go to tutorials
- Click notebook link
- Click Open in Colab

https://gist.github.com/barronh/63f8c0956bbe9b31f6d693b465cd659d/

http://gaftp.epa.gov/Air/aqmg/bhenders/tutorials.html
https://gist.github.com/barronh/63f8c0956bbe9b31f6d693b465cd659d/


- If you followed the links successfully, you 
made it here. Great job!

- Take a look around:
  - The Folder icon on the left is a file explorer.
  - The three dots and lines is an outline

  - Notebooks are made of Text and Code cells.
    - Text cells have “markdown” formatting.
    - Code cells are mostly python, but can   
       include shell commands.

- When you’re ready, go to the next slide.



- Scroll down to see the first “code” cell.
- The ! tells you it is running a shell command
- Hoover over a cell to see the “Run” button.
- Click Run to execute the code in that “cell.”
- Run each cell in order.
- A check mark says it ran.

- Click “Run” button
- [#] means it ran
- Run in order



- Here we’re choosing a beginning date of Dec 18.
- A bounding box in the northeast.
- For more options, run ?pyrsig.RsigApi 



- Public release date, so api_key is anonymous.
- API Key’s are only necessary for PurpleAir and 
password protected TEMPO.

more later



- Some cells have output
- Descriptions is a DataFrame of most RSIG data products.
- Click the table button, then click filter.
- Allows finding the name, which we’ll call key



- Filter for tempo products.
- Find the Level 2 tropospheric vertical column



- You should have found this name
- We use this name to get a DataFrame of

- I’m requesting xdr format for speed,
- ascii is slower, but returns tab delimited text.
- For other options, see run ?api.to_dataframe



- Congratulations, you just queried TEMPO data
- If you used the same data/bbox, you should have gotten 20k+ pixels.
- If you change the bounding box, you need to delete any downloaded files.



- Units in the column headers can be great or tedious.
- You can disable them and add a pandas time column.

- LONGITUDE and LATITUDE are pixel centroids.
- SW, SE, NE, NW are corners. 



- Units in the column headers can be great or tedious.
- You can disable them and add a pandas time column.

- LONGITUDE and LATITUDE are pixel centroids.
- SW, SE, NE, NW are corners. 

Making shapefiles for ArcGIS is 
described in a tutorial.



- Time averaging is easy
- Try another frequency

- plotting using pandas.
- pandas uses matplotlib.
- both are extremely well documented, 
so you can change anything you want.



- Look at descriptions for airnow or aqs.
- airnow is near-realtime; aqs is definitive.
- You should see no2, ozone, pm25, etc.

For plotting, we plot AirNow 
on a secondary y-axis



FYI – earlier, gridfit=True 
told pyrsig use only cells in 
our bbox.



• Use your CMAQ files:

• qids = pyrsig.open_ioapi(colpath)

• qsds = pyrsig.open_ioapi(concpath)



• This is a simplistic example:
• assumes that the CMAQ ratio 

of surface to column is “true”.

• We used a different year single 
day…

• I chose that day because the 
winds were in the same 
general direction…

• CMAQ NO2_COLUMN and 
TEMPO do not share an 
averaging kernel…

• This is just an example of the 
mechanics



Optional Exercises

• Change beginning date (bdate) to another date in the mini-public release.

• Extend the date range (?api.to_datafame)

• Change the bounding box
• Warning: by default, files are reused that match the original time.

• you must delete downloaded files, or

• Change workdir='location_name’

• Change the comparison between AirNow and TEMPO:
• TropOMI and TEMPO, or

• Pandora and TEMPO

• Try extracting formaldehyde or ozone



Questions?
pyrsig: henderson.barron@epa.gov

RSIG: rsig@epa.gov 

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