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Introduction

• Total Electron Content  as an important descriptive 
parameter of the ionosphere.

• TEC is very important for ionospheric studies.

• A key parameter in propagation 

• TEC is the major observable parameter in Space 
Weather, TEC Mapping (Spatial Interpolation), 
Ionospheric Characterization and Computerized 
Ionospheric Tomography (CIT). 

03-Sep-20 5:14:45 PM 2



Introduction

• TEC from different sources: 

• GPS-TEC (Gopi and Ionolab Techniques) 

• IRI-TEC

• NeQuick-TEC

• IRI-Plas-TEC

• CAR NN Ionospheric model (Dr D.I. Okoh will help us 
on this)
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IRI Model

• The International Reference Ionosphere (IRI) is the most commonly used model.

• The IRI project is a joint programme of COSPAR and URSI 

• Initiated in the late sixties with the aim of launching an international standard for 
the specification of ionospheric parameters.

• IRI is an empirical ionospheric model based on experimental observations of the 
ionospheric plasma.

• altitude range of 50 – 2000 km. 

• The IRI model provides three options for the prediction of TEC, namely: IRI-
2001, IRI01-Corr and NeQuick.
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IRI-TEC

Visit 
https://ccmc.gsfc.nasa.gov/modelw
eb/models/iri2016_vitmo.php

Play the video
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Ionolab-TEC

• Visit ionolab.org

• Register

• Services include
• IONOLAB-TEC 

online

• IRI-Plas Online

• IRI-PLAS-MAP 
Service

• IRI-Plas STEC

• IONOLAB-TEC 
Software
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Ionolab-TEC Online - 1
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Ionolab-TEC Online - 2
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Ionolab-TEC Online - 3
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Ionolab-TEC Online - 4

The output can be given in the form of an Excel file into a 

user defined directory with 2.5 min time resolution 

Reference
U. Sezen, F. Arikan, O. Arikan, O. Ugurlu, and A. 
Sadeghimorad, Online, automatic, near-real time 
estimation of GPS-TEC: IONOLAB-TEC, Space 
Weather, (11),1–9, doi:10.1002/swe.20054, 2013. 
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Practical Session (If time permits)

•Visit www.ionolab.org
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Ionolab-TEC Software - 1

• Copyright (c) 2016 IONOLAB Group, Hacettepe University, 
Ankara.

• IONOLABTEC executable is provided for non-commercial 
purposes only.

• ionolabtec.exe is a command line tool to calculate GPS TEC for a 
given GPS receiver and date

• by downloading and processing the necessary RINEX, SP3, DCB 
and IONEX files. 

• IONOLABTEC executable uses the wget executable located in the 
apps folder to perform the necessary downloads.
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Ionolab-TEC Software - 2

• Follow the steps below.

• 1. Verify the MATLAB Compiler Runtime (MCR) is installed and 
ensure you  have installed version 8.1 (R2013a). 

• You can download the necessary 'MCRInstaller.exe' from the 
IONOLAB-TEC Executable page on the IONOLAB website 
(www.ionolab.org). 

• You can also download the Windows 32-bit  version of the MCR for 
R2013a  from the MathWorks Web site by navigating to 
http://www.mathworks.com/products/compiler/mcr/index.html

• NOTE: You will need administrator rights to run MCRInstaller.

• You need to do this step only once.
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Ionolab-TEC Software - 3

• 2. Extract the ZIP file "ionolabtecv1.25.zip" to an appropriate 
place

• 3. In Windows Explorer select the folder which holds extracted 
contents

• 4. Press the Shift key on the keyboard and right-click on the folder 
while pressing the Shift key

• 5. Then select "Open command window here" option from the 
right-click menu.
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Ionolab-TEC Software - 4

• 6. Once the Command Window is open now you can run the 
ionolabtec executable 

• a. Type "ionolabtec ankr 2015-05-19" in the command window

• b. The program will start downloading the necessary RINEX, SP3, 
DCB and IONEX files from the HTTP/FTP sites specified in the config
file "ionolabtec.cfg" to the local folders specified in the config file 
"ionolabtec.cfg" 

• and calculate GPS TEC value from the RINEX file downloaded. 
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Ionolab-TEC Software - 5

• GPS TEC results will be saved to a text file named with the 
receiver name and the date given 

• (e.g., ankr_20150519.txt).

• c. If files already present in the local directories, then those files 
are not downloaded again.

• Try running the same command (ionolabtec ankr 2015-05-19) 
again, you will notice that program will not download the 
downloaded files again.     
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Practical Session (If time permits)

•Press the Shift key on the keyboard 
and right-click on the folder while 
pressing the Shift key
•Then select "Open command 
window here" option from the right-
click menu.
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IRI-Plas 2017 (Online) - 1
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IRI-Plas 2017 (Online)– 2

Output Sample
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IRI-Plas 2017 (MATLAB) – 1
• Be sure you have MATLAB installed

• Open the folder – IRI Plas

• Open the MATLAB file – inputCreator.m (to generate the input 
data set

• Input the name of the stations, Year, Lat and long of the station (in 
1dp).

• Run

• This will generate input file saved as note pad - Input.FILE.
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IRI-Plas 2017 (MATLAB) – 1

•Open the isomain (It is an Application).

•Type Input.inp

•This produces  the output which contains TEC 
data as Input.out in note pad
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IRI-Plas 2017 (MATLAB) – 1

• Next, Open the MATLAB file – separator

• Input the name of the stations, Year, Lat and long of the station (in 
1dp). (Just as you have it in inputCreator.m)

• Run. 

• The final data is stored in the folder - Output
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NeQuick - 2

03-Sep-20 5:14:46 PM 28



NeQuick – 2 (Source Code)
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NeQuick – 2 (Online Model)
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NeQuick – 2 (Online Model)
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Some Research Works - 1
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Some Research Works - 1
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Some Research Works - 2
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Some Research Works - 3
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Some Research Works - 3
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Some Research Works
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More Research Works

•Comparing CAR NN Ionospheric TEC model 
with IRI-Plas, NeQuick etc

•Comparing experimental values of TEC from 
different techniques.

•Others…
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