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Background

There are more than 53 countries in Africa each with its own geodetic reference frame based on reference systems and datums that are in some cases over 100 years old. As a result of these disparate reference frames and associated geospatial information, the planning and execution of cross-border, and even national development projects, is exceptionally difficult and becomes a somewhat haphazard, disjoint exercise. The AFREF project, therefore, has been designed to unify many national co-ordinate reference frames of Africa into a single reference frame based on the globally accepted International Terrestrial Reference System (ITRS) and its realization, the International Terrestrial Reference Frame (ITRF). This can be accomplished primarily through the GPS/GNSS technology, applying the appropriate methodology and through partnership with the International GNSS Service (IGS), formerly the International GPS Service. 

Objectives of AFREF

· To determine a continental reference system for Africa consistent and homogeneous with the global reference frame of the International Terrestrial Reference Frame (ITRF) as a basis for national 3-D reference networks.

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

· To establish continuous, permanent GPS base stations at a spacing such that the users will be within 500km of a base station and that data is freely available to all nations.

Participation in AFREF

AFREF, like the IGS, is a voluntary international federation of interested and productive collaborators and is open to participation. It has no central source of funding; participants bring their own resources to the effort in order to achieve common goals. In order to inform and attract contributors and partners, a Call for Participation (CFP) in AFREF was broadly announced in October 2005. This CFP describes the background, objectives and plans for AFREF. See: http://geoinfo.uneca.org/afref/
Immediate Challenge: Funding for First AFREF Technical Workshop to be conducted in Cape Town, South Africa, January 30 – Feb 3, 2006

Travel funds for participants from developing countries urgently needed.
Summary of Oct & Nov 2005 Meetings and Planning for 1stAFREF Technical Workshop

Cape Town - 

On behalf of the IGS†, I attended meetings in Cape Town and Pretoria for the purpose of supporting the AFREF initiative.  On Friday 28 October, I gave a talk at the University of Cape Town (UCT) at the request of Prof. Charles Merry, UCT School of Architecture, Planning & Geomatics.  Prof Merry is also leading the African Geoid Project. The talk was a noontime seminar which was well attended by the department, students, people from the South Africa Department of Land Affairs, Chief Directorate Surveying and Mapping (DLA/CDSM), and even local vendors of GPS equipment.  The talk provided an overview of the IGS, International Association of Geodesy (IAG), the Global Geodetic Observing System (GGOS), and emphasized the continued support of AFREF by the IGS and International Earth Rotation and Reference System Service (IERS - the IAG organization that maintains the ITRF). A very good question/answer discussion followed.

A meeting was held the same day at the DLA with Richard Wonnacott, Director of Survey Services (DLA/CDSM), his Deputy, Patrick Vorster, Prof. Charles Merry, UCT, and Aslam Parker, DLA/CDSM.  We reviewed plans for the upcoming 1st AFREF Technical Workshop scheduled for Jan 30-Feb 3, these people are managing the local organization. The purpose of the workshop is to go through the many details of installing equipment, documentation, antenna type, monumentation, multipath and interference mitigation, site security, power, communications, network operations, data retrieval, archiving, IGS analysis overview, ITRF and reference frames, datum transformations, gravity and geoid, etc.  - all of the details of establishing the initial stations of AFREF and sequence of the steps necessary to begin contributing to the ITRF, and hence first steps towards unifying African national datums. 

The workshop in January is intended to gather about 40 delegates from throughout Africa and about a dozen international participants as presenters. The delegates are expected to come primarily from Africa’s National Mapping Organizations (NMOs – of which there are over 50!), universities, and research institutions. The AFREF Steering Committee (ASC) is intent that these participants should be the technical people who will be doing the work. In addition, ASC will also attend, specifically to meet on Feb 3 focusing on an expanded discussion to review overall project status and plans for 2006-2008 timeframe. International participants and the steering committee are generally self-funded for participation in the technical workshop. 

As outlined in the Call for Participation (CFP), AFREF targets January 2007 as the date for AFREF network to officially begin, although stations will provide data as they become available. For AFREF, 2006 is the year to develop the technical details for implementation, including information and communication technologies (ICT).

Pretoria –

The meetings in Pretoria were in conjunction with the AFRICA GIS 2005 meeting Oct 31 – Nov 4: Beyond Talk: Geo-information Working for Africa. This conference drew nearly 800 people, twice as many as the organizers expected.  A number of well-known experts attended and each morning was devoted to a plenary session. Relationships to international efforts were often noted, e.g., Global Earth Observing System of Systems (GEOSS), Group on Earth Observations (GEO) - GEO Co-chair Rob Adam attended; New Partnership for African Development (NEPAD, see: http://www.nepad.org/), ‘Mapping Africa for Africa’,  and the UN Millennium Goals were often mentioned. 

One of the key reasons this AFRICA GIS 2005 was targeted for IGS and AFREF participation is the critical link between spatial data infrastructure (SDI) and geographic information systems (GIS), and a consistent, common coordinate reference frame. The lack of this was pointed out many times by SDI and GIS professionals working in various parts of Africa who voiced difficulty about not having sufficient ground truth or common coordinate systems for related projects – often they will develop a special coordinate system just for a specific project which has no relation to other projects or national datums. 

The IGS exhibit was on display including a special panel created on AFREF with duplicate printed posters as handouts. The AFREF CFP was available, along with the UN-OOSA GNSS report (extract appended), and other IGS publications and handouts. Wonnacott and colleagues assisted with staffing the exhibit as there was a great deal of interest in AFREF and IGS. 

Tuesday November 1, members of the AFREF Steering Committee (ASC) and other invitees met for about 2 hours, attendees included:

· UN ECA CODI GEO - United Nations, Economic Commission for Africa, Geo-information Development Services Division, Dr Dozie Ezigbalike, Ethiopia;

· Regional Centre for Mapping of Resources for Development (RCMRD), the Director General, Dr. Wilbur K Ottichilo, ASC Chair, Kenya; 

· RCMRD, Deputy Director, Dr. Hussein Farrah ,Kenya;

· Regional Centre For Training In Aerospace Surveys (RECTAS), the Director General, Dr. Jide Kufoniyi, Nigeria; 

· RECTAS, Deputy Director, Mr. Massaër Mbaye, Nigeria;
· DLA/CDSM, and IAG Sub-Commission on Reference Frames , Africa (SC 1.3d), Chair, Mr. Richard Wonnacott, South Africa; 

· HARTRAO, Dr. Ludwig Combrinck, operates an IGS data center and performs daily GPS network analysis (Harteebeestheok Radio Astronomic Observatory is a ‘fundamental’ station, operating multiple space geodetic equipment:  GPS,SLR and VLBI and other observations), South Africa;

· UN ECA CODI GEO - Daniel Berhanu, Information and web manager for AFREF, Ethiopia;

· IGS (NASA/JPL) – Ruth E. Neilan, Director IGS Central Bureau at NASA Jet Propulsion Laboratory,USA;

· Representatives from Botswana

· Absent: Director of Surveys & Mapping, Mr. Lazarus Mollel, Tanzania; and Director of Surveys & Mapping, Dr. Karim Owolabi, Namibia.
It was a good meeting devoted to next steps in managing the CFP Letters of Intent (LOI) responses so that each ASC member can view what is submitted.  This brought the discussion to focus on the Secretariat function for AFREF as many details and logistics need to be managed on a regular basis. It was decided that UN ECA CODI GEO would provide this in Addis Ababa. Everyone expressed appreciation to Dr. Dozie Ezigbalike  and D. Berhanu. They will work with the ASC and the Chair’s organization RCMRD to keep attention to the AFREF initiative. 

The next step after the LOI is for the interested participants to provide a more detailed proposal on what they can contribute, this gives them time to secure resources and explore partnership opportunities. A template for the proposal responses is being developed, a splinter meeting between Wonnacott, Farrah, and Neilan discussed what this should contain, and Berhanu will develop this at the UN ECA AFREF website. The question of standards came up and it was decided that AFREF would follow IGS standards and conventions, (e.g., Site Guidelines). Based on the responses to the CFP, certain targeted organizations which may not have responded will be contacted directly. In the interim, the IGS will help to disseminate the CFP and AFREF information through various channels. 

Discussion focused on the upcoming 1st AFREF Technical Workshop and the need for additional resources. One of the questions resolved was the actual management of any funding which may be provided. It was decided that the Regional Center for Mapping and Resource Development (RCMRD) could perform this function efficiently and with a small overhead, while providing full accounting of any funds.  For the travel of the delegates, RCMRD can arrange with their travel agent to book all flights for the African delegates, resources pending. For more information about this regional center in Kenya see:  http://www.rcmrd.org/
For reference the RECTAS regional center in Nigeria is very engaged in AFREF, see:

http://www.rectas.org/index.htm
The topic of the Science and Technology Advisory Group was addressed and the ASC decided to contact Dr. Salah Mahmoud, Head, Department of Geodynamics, National Research Institute of Astronomy and Geophysics (NRIAG), Egypt to lead this group. The Chair, Dr. Ottichilo will ask Dr. Mahmoud and Prof. Merry to prepare a position paper on the scientific rationale for AFREF to guide network and observation architecture and analysis, to include gravity and geoid improvement. 

It was noted that formerly, Dr. Muftah Unis was Co-Chair of AFREF SC and former Director of the African Organization Of Cartography And Remote Sensing (OACT). Due to the recent tragic passing of Dr. Unis, assistance in organizing the northern Africa region will be needed, and Dr. Mahmoud could help in this too.  He also has significant training in GPS analysis at MIT and is in the process of installing a continuous GPS network in Egypt consisting of about a dozen stations. The ASC decided that a single Chair for AFREF was the best procedure. 

The meeting ended, but discussions and planning continued on an ad-hoc basis through the remainder of the week.

Thursday November 3, Wonnacott gave an excellent presentation on AFREF. It was scheduled for one of the smaller conference rooms at the venue, and many people could not get into the room, all standing room was occupied, indicating great interest in AFREF and its progress.

The week was viewed as quite successful. A significant outreach effort in the promotion of GPS/GNSS was accomplished and the critical importance of the benefits to Africa through realization of AFREF over the next decade was highlighted. 

Report summary by:

Ruth Neilan
IGS Central Bureau

JPL MS 238-540

4800 Oak Grove Drive

Pasadena, CA 91109

Tel: +1-818-354-8330

Fax: +1-818-393-6686

ruth.neilan@jpl.nasa.gov

http://igscb.jpl.nasa.gov  
Appendix

· Extract of UN OOSA Report 

· History and Progress of AFREF (in large part taken from R. Wonnacott presentation 11/03/05 and previous AFREF reports)

· Photos from the recent meetings

A/AC.105/846

Report on the United Nations/United States of America

International Meeting on the Use and Applications of Global

Navigation Satellite Systems

(Vienna, 13-17 December 2004)
EXTRACT:  (For entire report see: http://www.oosa.unvienna.org/docsidx.html)

Surveying, mapping and Earth science

28. The working group referred to the following recommendations:

Recommendation 1. A continental reference frame for Africa, or African Reference Frame (AFREF), consistent with the International Terrestrial Reference Frame (ITRF), should be established. 

Recommendation 2. The development of integrated Differential GNSS (DGNSS) “full-scale accuracy” infrastructure with well-defined unified standards at regional levels, for example, the European Position Determination System (EUPOS) in Europe, should be expanded. 

Recommendation 3. The density of the continuously operating reference stations (CORS) should be increased for the areas of the Geocentric Reference System for the Americas (SIRGAS) of Latin America and the Caribbean in order to promote the use of GNSS and CORS, covering all of the Americas. 

29. The working group recognized ITRF to be the de facto GNSS terrestrial reference frame, and the need for individual GNSS reference systems to be compatible with ITRF and among each other. 

30. The working group agreed, for this purpose, that the international committee on GNSS should ask IGS to officially monitor individual GNSS reference systems (i.e., the World Geodetic System 1984 (WGS-84), the Galileo Reference Frame and Parametri Zemli 1990 (PZ-90)) and system times with a view to assisting in ensuring their consistency with ITRF and Temps Atomique International (TAI) and Coordinated Universal Time (UTC). 
History and Progress of AFREF

· Casual discussion of a continental reference system, AFREF type activity, as ‘coffee break’ topic during IUGG in Birmingham, UK July 1999.

· Meeting in Nice, France April 2000 to discuss and explore any related activities in Africa. See AFREF Mail list http://igscb.jpl.nasa.gov/mail/afref/afref.html
· Global Spatial Data Infrastructure (GSDI) meeting in Cape Town 2000 

· Need expressed for unified reference frame

· AFREF dedicated meeting held in Tunisia in May 2000 to find ways and means of unifying countries in North Africa – 6 countries attended.

· Similar meeting in Cape Town March 2001 during CONSAS venue:

· to gauge level of interest among NMO’s in region

· to inform potential international partners

· 8 countries attended and supported project

· IAG/IGS, EUREF, NIMA supported project      

· Meeting requested that project go under IAG banner

· In 2002 UNOOSA / USA sponsored series of workshops on Use and Applications of GNSS

· 1 of 4 held in Lusaka July 2002

· Large number of African countries represented

· One major outcome was recommendation to

· Establish a continental reference for Africa or AFREF consistent with ITRF

·  Windhoek December 2002

· Meeting held prior to RCMRD technical meeting



(Regional Centre for Mapping Resources for Development)

· 8 Southern and East African member states represented

· Prepared a selection of provisional cities / towns for permanent GPS base stations

· Representative from UN ECA CODI also present

· Prepared what has become known as “Windhoek Declaration”

· August 2004, UNECA CODI (Addis Ababa)

· Accepted “Windhoek Declaration” and

· Established a Working Group on AFREF

· Nominated a Steering Committee

· October 2004, African Association of Remote Sensing of Environment (Nairobi)

· Proposed organizational structure for AFREF;

· Proposed terms of reference for SC; and 

· Proposed terms of reference for second level of WG. 

· November 2004 UNOOSA meeting of GNSS experts (Vienna)

· Endorsed project and pledged continued support

· April 2005 FIG Working Week, Cairo.

· Three AFREF related papers presented

· Extended AFREF Steering Committee meeting held joint with international representatives, including Presidents of IAG, ISPRS, ICA, and representatives of FIG and many other organizations, UN-OOSA recognized and thanked for funding enabling a number of people to attend the meeting

· Drafted the Call for Participation in AFREF and planned project way forward

· Commenced planning for the 1st AFREF Technical Workshop to be held in Cape Town in Jan/Feb 2006

· October 2005

· Call for Participation widely distributed

· Letters of intent being received

· November 2005

· Meetings in Cape Town and Pretoria

· AFREF Steering Committee Meeting dealing with CFP and plans for 1st AFREF Technical Workshop Jan 2006

Recent Photos from Cape Town and Pretoria Meetings, October & November 2005:
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Local Organizing Committee for 1st AFREF Technical Workshop: Patrick Vorster, Charles Merry, Richard Wonnacott and Aslam Parker, October 28, 2005, DLA/CDSM, Cape Town, South Africa
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AFREF Steering Committee Members with IGS Representative November 1, 2005: Daniel Berhanu, Hussein Farrah, Wilbur Ottichillo, Ruth Neilan, Jide Kufoniyi, Richard Wonnacott, (Dozie Ezigbalike absent) 
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AFREF Talk at AFRICA GIS 2005: Foreground, Dozie Ezigbalike, Jide Kufoniyi, Rear: Richard Wonnacott, Ken Lester and Daniel Berhanu, November 3, 2005.
† IGS Central Bureau is funded by NASA with offices at the Jet Propulsion Laboratory in Pasadena, California.
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