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Background

• Fundamental point of departure for projects, services or 
products requiring geo-spatial information is a uniform & reliable 
co-ordinate reference frame.

• Over 50 countries in Africa each with their own geodetic 
reference system and frame and some with 2 or more systems. 

• Although there are many areas of conflict there are also areas • Although there are many areas of conflict there are also areas 
where peace has been restored and require a lot of development.

• It is known that many private commercial enterprises are setting 
up their own reference frames particularly in the oil and mining 
industries.

• AFREF is, therefore, an African initiative to unify the geodetic 
reference frames of Africa based on the ITRF through a network 
of GNSS base stations at a spacing such users will be at most 
within ~1000 km of a base station.



Rationale
• Surveying & Mapping

• Security
– Unique international boundary definition

• Science
– Atmospheric research
– Geophysics research– Geophysics research

• Disaster mitigation
– 59% of disasters in Africa are hydro-meteorological in nature

• drought and flooding (climate monitoring & weather prediction)

• Infrastructure planning & development

• Gap in global coverage & contribution to Global Geodetic 
Observing System (GGOS) part of GEO etc
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– To determine a continental reference system for 
Africa consistent and homogeneous with the global 
reference frame of the ITRF as a basis for national 3-d 
reference networks.

– To realize a unified vertical datum and to support – To realize a unified vertical datum and to support 
efforts to establish a precise African geoid.

– To establish continuous, permanent GNSS base 
stations at a spacing such that the users will be 
within 1000km of a base station and that data is freely 
available to all nations.



– To determine the relationship between the existing 
national reference frames and the ITRF to preserve 
legacy information based on existing frames.

– To provide a sustainable development environment 
for technology transfer so that these activities will 
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for technology transfer so that these activities will 
enhance the national networks and other 
applications.

– Assist in establishing in-country expertise for 
implementation , operation, processing and analysis 
of modern geodetic techniques, primarily GNSS. 



Institutional Acceptance  

• UN ECA CODIST  (Committee on Development Information, 
Science & Technology)

– Have adopted the Windhoek Declaration
– Created a Working Group to deal specifically with AFREF

• UN OOSA   (UN Office for Outer Space Affairs)
– Have recognized the importance of AFREF for variety of applications– Have recognized the importance of AFREF for variety of applications

– Supported travel for some AFREF activities

• IAG (International Association of Geodesy)
– Have created structures to co-ordinate the project and provide 

technical assistance and expertise

• IGS (International GNSS Service)
– Has strong commitment to support AFREF



• Inter-disciplinary meetings
– Johannesburg June 2008

– Washington June 2010

– Joint meetings to discuss co-operative efforts between:

• AFREF (Geodesy)

• Africa Array (Geophysics)
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• Africa Array (Geophysics)

• IHY (Space physics)

• AMMA-GPS (Meteorology)

• And others

• Provisional network computations were completed  in 2008 and 
2009 to test procedures and methodologies but used data sets 
from a number of non-publically available stations



– There are about  20 IGS stations in Africa
• CDDIS gives about 30 stations

– Some of these in clusters
– Some not operational

– There are others which have been installed at academic 
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– There are others which have been installed at academic 
institutions or airports but are not registered as IGS stations.

• Many of these stations need little or no upgrade to meet IGS 
standards.

• Apart from IGS stations, South Africa has network of 58 continuous 
base stations.

– There are a number of contractors setting up own local systems 
such as in oil and mining industry .



Number of activities underway to install permanent 
base stations or move towards ITRF

Algeria Angola
Benin Botswana
Cameroon Egypt
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Cameroon Egypt
Ethiopia Ghana
Kenya Lesotho
Malawi Moroco
Mozambique Namibia
Nigeria Rwanda
South Africa Swaziland
Tanzania Tunisia
Uganda Zambia



An Operational Data Centre has been established

– www.afrefdata.org or ftp.afrefdata.org

– Data from 45 continuous stations brought together from
number of data centres into one place. Data centres include:

• CDDIS

• HartRAO
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• HartRAO

• NGS

• TrigNet

• UNAVCO

– Number of stations listed for which no data available - it is
known that these stations are operating but data not available

– Number of campaign stations listed hence only periodic data
available



Active stations 
being archived 
at the AFREF 
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at the AFREF 
Operational 
Data Center
(February 2011)



Global distribution of four space based positioning techniques 
available for realization of International Terrestrial Reference 
Frame (ITRF)

+   GPS Only ; + DORIS only; + SLR Only; + VLBI Only
4 Techniques;       3 Techniques;        2 Techniques

Global Context 1
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