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Introduction

AfriTECIis acronym for African regional ionospheric Total Electron
Content. It is a model of the ionosphere over the entire African
region.

Motivation for developingthe AfriTECis basedon the fact that the

African region is least studied. Thisis obviously due to paucity of
data availablefrom the region.

Knowledge of the ionosphere,especiallyfor lesserknown areaslike
the African sector, is required to enhance understanding and
exploitation of it.




Introduction

A relatively recent drive in interest is the explosionin number of GNSSeceivers,
andtheir rapidly growing applications

Theionosphereis the major source of error for
GNS$ystems

GNSSradio signals are delayed when they
propagate through the ionosphere

Thedelaytranslatesto a quantity known asTEC

(Total Electron Content), which in turn can be

applied to correct the errors introduced by the
ionosphere, especially for single frequency [N
receivers




Introduction -

TEQGs the total number of electronsin

a column of unit cross sectional area,
measuredfrom top to bottom of the
lonosphere.

1TECU=1(%electrons/n?




Data & Methods

Datausedin this work include:

AGNSS data from ground based
receivers

AGNSS data from satellite based
receivers (COSMIC Radio Occultation
N9)

Alndices for solar and geomagnetic
activities

AData from other ionospheric models
(IRI-Plas NeQuick and GIM (Global
lonosphericMaps))




Data & Methods

Ground based GNSS Data used in this work was obtained from the following
sources:

AThe African Geodetic Reference Frame (AFREF, http://afrefdata.org)
AThe Nigeria GNSS Reference Network (NIGNEWw.nignet.net)
AThe South African network of continuously operating GNSS base stations

(TRIGNET, http://www.trignet.co.za)

AThe University of California, San Diego, SOPAC & CSRC GARNER GPS Arch
(ftp://garner.ucsd.edu)
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products (ftp://cddis.gsfc.nasa.gov)

AThe Global Data Center of the International GNSS Service (ftp://igs.ensg.ign.f
AThe UNAVCO Archive of GNSS Data (ftp://datd.unavco.org)

AThe Geodetic Data Archiving Facilitfftp://geodaf.mt.asi.it)




Data & Methods
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Map of Africa showing locations of
groundbasedGNSS$eceiversusedin this
work.

Stationsmarkedin triangles(andlabeled
using the 4-digit station codes) were
usedfor testing the spatialperformance
of the networks

Thegreenbackgroundinesshow
1° x 1° grids of longitude and latitude
usedto bin the final observations




Data & Methods
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Configurationfor storm time model.

Red dotss Ground based GNSS
receivers

Blue dots: COSMICdata footprints

(locations of maximum electron
densities in various RO events)
during the storm period of 7-9
March2012
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Data & Methods
Thetotal number of GNSSeceiver stations from which data was usedis 269, and
all availabledata coveringthe periodsfrom year2000to year2018were used.

GNSSdata was obtained in RINEX(Receiverindependent Exchange)format and
processedinto TECinformation using the most recent version of the GPSTEC
analysisapplication software (version 2.9.5) developed by GopiSeemala(Seemala

and Valladares 2011 which can be downloaded from the webpage
https://seemalablogspot.com.

To reduce the volume of data and to smoothen out data spikes,the computed
VTEGlata was averagedin l-hour interval. And to minimize multipath errors, we
excluded VTEGcomputed from satellites with elevation angleslessthan or equal
to 30°.







