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Introduction
• International Reference Ionosphere extended to Plasmasphere (IRI-Plas) model 

can give an estimation of the vertical electron density profile for any given location 
and time, in the altitude range from about 100 km to 20,000 km.

• This information can be utilized to obtain total electron content between any given 
receiver and satellite locations based on the IRI-Plas model.

• This study explains how to calculate STEC values based on IRI-Plas model for any 
given receiver and satellite locations.

• Proposed method is implemented as a web based service, which also provides 
tools for analyzing STEC values with respect to time, satellite elevation angle and 
satellite azimuth angles.
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STEC Calculation
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Calculation Steps
1. Input slant path parameters
2. Calculate slant path coordinates
3. Calculate STEC by using IRI-Plas
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STEC Calculation
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Latitude, longitude and slope of the slant path with respect to elevation



STEC Calculation
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STEC with respect to hour
Receiver: Ankara (39°N 32°E), Satellite No: 7

Date: 22 April 2009



STEC Calculation
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STEC with respect to satellite elevation angle (alpha)
Receiver: 39°N 35°E

Date: 22 April 2009 12:00 GMT



STEC Calculation
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STEC with respect to satellite azimuth angle (beta)
Receiver: 39°N 35°E

Date: 22 April 2009 12:00 GMT



STEC Service
• STEC calculation methodology presented here is implemented as a web 

based service available to everyone.

www.ionolab.org

• STEC calculation service provides tools for examining STEC values with 
respect to time, satellite elevation angle and satellite azimuth angle 
parameters.

• User can input any receiver and satellite locations as well as receiver 
codes and satellite numbers.
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STEC Service
www.ionolab.org
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STEC Service
www.ionolab.org
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Available in 
•English 
•Turkish



STEC Service
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Single STEC



STEC Service
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STEC with respect to Hour



STEC Service
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STEC with respect to Satellite Elevation Angle



STEC Service
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STEC with respect to Satellite Azimuth Angle



STEC Service
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• An email together with the results is sent 
to the provided e-mail address when the 
computations are  completed.

• Results are presented with both text and 
plots.



Conclusion
• A mathematical method for precise calculation of STEC values from IRI-Plas is presented. IRI-

Plas model, which is an updated version of IRI, can estimate the electron density profile up to 
20,000 km height, and therefore has the capability to estimate GPS based measurements. 

• Presented method is implemented as a web based service, and freely available to use at
www.ionolab.org

• Web based STEC calculation service provides tools for entering receiver codes and satellite 
numbers for comparison of the results with real measurements.

• This unique space weather service can be extended to provide any IRI-Plas value along the 
STEC ray path depending on the demands from the users in the future.  
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