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Introduction

HartRAO is located north of Johannesburg, South Africa, in a valley of the foothills of the Witwaters mountain range. HartRAO uses a 26 metre equatorially mounted Cassegrain radio telescope built by Blaw Knox in 1961. The telescope was part of the NASA deep space tracking network until 1975 when the facility was converted to an astronomical observatory. The radio telescope is collocated with an IGS GPS station HRAO and a Satellite Laser Ranging (SLR) station MOBLAS6 (Figure 1). HartRAO is the IGS Regional Data Centre for Africa and a TIGA associate analysis centre.
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Figure 1. The 26 metre radio telescope used for geodetic VLBI. Solid panels have been fitted as part of a surface upgrade, which is expected to be complete by end  2003. In the foreground is the antenna of the IGS station HRAO and to the right  is the NASA SLR MOBLAS6. The collocation of these three geodetic systems makes HartRAO an important contributor to global space geodesy.

Database

Currently, data of about 40 IGS stations are archived, including the combined broadcast files and IGS precise ephemeris. The data is accessible via anonymous ftp to geoid.hartrao.ac.za or via the web page http://www.hartrao.ac.za/geodesy/data.html
Database Structure

Data is stored in the format  yyyy/doy/station and usage of the web based data archive is user friendly. Access via anonymous ftp is after log on, by changing directory to rinex/yyy/doy. The combined broadcast (navigation) files are stored in the same directory.

IGS precise ephemeris (*.sp3) files are located in the directory products/gpsweek, these files commence with GPS week 0938. Rinex and combined broadcast files date to day 001, year 2000. If there is a requirement for earlier files, this can be arranged by contacting the author. We would also be willing to store data (e.g. local surveys, campaigns etc.) for local users as long as the data is available to all users.

All files are gzipped. There is a gzip utility available from the same web page. Hatanaka compression is not used at the moment, although older data will eventually be stored after having been compressed using the Hatanaka algorithm. Only 24 hour RINEX files are archived at the moment, but it is envisaged that a subset of the archive will be stored as one hour files within the near future. Typical file download traffic during 2001 was about 100 files per day. This is minute in comparison to most other data centers, but this figure continues to grow and indicates a greater use of IGS data and products on the African continent.

TIGA

TIGA related metafiles and information can be found on the web page 
" 

http://www.hartrao.ac.za/geodesy/web_TIGA/index.html


Information about the Tiga Observing Stations (TOS) as well as tide gauge specific type information is stored here. Access to data retrieval is provided to accommodate users.

A map provides a graphical interface to photos and details of several TOS installations.

Two TOS stations have been installed by HartRAO, SIMO (Simonstown) (Figure 2) and RBAY (Richardsbay).
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Figure 2. The GPS antenna of SIMO, an IGS TOS station located at Simonstown, South Africa.

Computer Hardware

The regional data server consists of a dual processor 450 Mhz Pentium III equipped with two twenty Gb disks and one forty Gb disk. Backups are done on 40 Gb DAT tapes. The same server is used for data processing and JPL has an account on the machine to enable access to RBAY through a multi-layered firewall. Although the server meets all present requirements as far as data archiving is concerned, it does not meet processing requirements. It is therefore necessary to obtain a more advanced computer to enable processing of data, which needs to be completed within a specific timeframe. A cluster of PCs will be acquired during 2003 to facilitate processing.
SADC GPS Network

In collaboration with GFZ Potsdam, the old regional station NAMI (an old SNR8) installed by HartRAO/JPL which is located in Windhoek (see 2000 report) was selected for an upgrade. Installation of a modern GPS station will take place during 2003. An IGS station was installed at Lusaka, Zambia (Figure 2) at the offices of the Surveyor General. The station has been providing reliable data and is used regionally (Combrinck and Nsombo, 2002) and by several IGS Analysis Centers. A paper was presented (Combrinck 2002) at the IGS workshop in Ottawa, Canada during April 2002, which described the current connectivity and networking opportunities in Africa with a view towards real-time GPS.

In South Africa, only SUTH and HRAO provide real-time streaming data. In collaboration with NRCan, it is planned to install a real-time station at MAUN (Botswana) during 2003. We are in the process to equip Malawi, Mozambique (2003), Madagascar, Botswana (2003), Namibia (2003) and Zimbabwe with IGS stations. Members of the IGS who have upgraded existing stations and have redundant equipment available should please contact the author. 

A project submission has been made in collaboration with GFZ Potsdam to equip the 14 Southern African Development Community (SADC) countries with at least one IGS GPS station in the next five years. In collaboration with the TIGA IGS pilot study, several tide gauges will also be installed (collocated with GPS). A special effort will be made to install a tide gauge and GPS on Marion Island, which is located between Africa and Antarctica at about -40 degrees south.     
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Figure 3. The ZAMB GPS antenna monumentation located in Lusaka, Zambia. The antenna is situated on a massive concrete foundation, which extends through a large building. The foundation used to support a large water tank

Geodetic Institute
In order to bring geodesy closer to home and the African continent, the Geodesy Programme is in the process of establishing a Geodetic Institute. The purpose of this institute at will be to establish strategic alliances and collaborative projects with other African countries. 

These projects will be tied in a unifying structure, which will advance and support Africa's role in geodesy. It will support and promote the activities of the IVS, ILRS and IGS. It will also support the objectives of the African Reference Frame (AFREF) through the further development of the SADC GPS Network.

Research Activities

A project was launched to produce ZTD maps using GPS data and preliminary results were promising. A technique was developed using the GAMIT software to determine vertical motion due to earth tide as measured by GPS. The IGS station SUTH, located at Sutherland and collocated with a superconducting gravimeter was used to evaluate this technique . It is envisaged that a PC cluster to be purchased during 2003 will allow routine processing and further development of this technique (Neumeyer et al. 2002). Currently processing power is too limited to be practical.
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