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Madrigal is an upper atmospheric science database used by 
groups around the world.  The US National Science Foundation
supports it.



2

Haystack Radar 

Millstone Hill Radar(s)



Outline

• Where to find Cedar Madrigal database/?

• What is Madrigal?

• How to get TEC data from Madrigal?

• Ask for handout!  I will provide to group.
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https://www.haystack.mit.edu/
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https://www.haystack.mit.edu/geospace



Scroll down page until you find Madrigal database
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What is now available through 
CEDAR Madrigal Web
http://cedar.openmadrigal.org/



Map of GPS receivers



Standard binned TEC Data in Madrigal 
available since 2000

1.  Provided in 1 degree by 1 degree bins
2.  Provided every 5 minutes
3.  Vertical TEC data estimates and Errors on these 
estimates
4.  Geographic Lat and Long
5. Only provides data where observations are available.  
Does not attempt to model TEC where data is not 
available.  Uses all GNSS data available.
6. New TEC products are on the horizon …i.e. GLONASS 
observations



Line of Site TEC Data in Madrigal
available now

1.  Provided for every receiver
2.  Provided every 20 second 
3.  Satellite and Receiver ID
4.  Geographic Lat and Long of Receiver
5.  Pierce Point:  Altitude, Lat and Long
6.  Azimuth and Elevation to Satellite
7.  Files are LARGE
8.  HDF5 format
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http://cedar.openmadrigal.org/index.html/
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Gridded TEC Product





GPS ONLY GPS and GLONASS



Summary

Exercise 1:   Install hdfview
https://www.hdfgroup.org/downloads/hdfview/

• Download Madrigal file and Look at Hdf file

Follow my simple TEC instructions to download or look at on web
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