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The governments of Algeria, Kenya, 
Nigeria and South Africa have been en-
gaging around a framework for coopera-
tion in relation to an African Resource 
and Environmental Management Satel-
lite Constellation (ARMC).

The aim of the ARMC is to use space 
science and technology for the advance-
ment of Africa in the areas of agriculture, 
climate, environment, farm settlements, 
housing, urban and regional planning, 
cross-border monitoring, disaster moni-
toring and prediction, land use and man-

agement, water management, oil and 
gas pipeline monitoring, safety and se-
curity, and health.

The objectives of the ARMC include 
realising the Africa-wide objectives of the 
New Partnership for Africa’s Development 
for developing science and technology, 
providing daily high resolution satellite 
coverage of key areas in Africa, building 
on indigenous knowledge to develop and 
transfer satellite science, engineering 
and technology expertise, developing 
African human resource capacity in 
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HUMAN CApITAL
development In SAtellIte engIneerIng

The Cape Peninsula University of 
Technology has recently launched the 
F’SATI post graduate programme in 
Satellite Engineering covering the broad 
field of satellite communication and power 
systems. The academic programme has 
been developed to provide students 
with the necessary foundation to pursue 
research in this field.

F’SATI, the French South African Inst-
itute of Technology, focuses on Electronic 
Engineering and Information and Com-
munication Technology addressing 
three niche areas. Two of these are 
offered at the Tshwane University of 
Technology (TUT: Enabled Environment 
and Communication while the third, 
Satellite Systems Engineering is offered 
at CPUT. 

The academic programme is supple-
mented by practical experiments on a real 
satellite. Students will build a 3U CubeSat. 
The CubeSat concept originated from 
a partnership between the California 
Polytechnique University in San Luis 
Obispo and Stanford University in Palo 
Alto. Between them they developed a 
standardised space platform for academic 
satellite projects. It has since grown to 
become an international partnership of 

space science and technology by means 
of joint participation and knowledge 
sharing, and providing Africa with rapid, 
unrestricted and affordable access to 
satellite data.

The ARMC agreement was signed 
by Algeria, Kenya and Nigeria on 7 
December 2009 in Algiers. However, 
South Africa could only initial the 

agreement as an indication of its 
commitment to the programme, as it had 
not finalised the internal protocols for an 
international agreement that would have 
enabled the signing of the Agreement 
and the subsequent commitment of 
resources to the ARMC programme.

The finalisation of internal protocols saw 
the signing of the ARMC Agreement on 

7 June 2010, by the Minister of Science 
and Technology, Mrs G N M Pandor. 
This now provides the platform for 
South Africa’s full participation in the 
ARMC programme. South Africa views 
the ARMC as a seed to developing an 
indigenous African space science and 
technology capability and remains fully 
committed to it as part of the broader 
Africa agenda.
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over 40 institutes that are developing Pico 
satellites containing scientific payloads. A 
standard CubeSat is a 10 cm cube with a 
mass of up to 1 kg.

“Prof Robert van Zyl, deputy director 
of F’SATI said at the launch of the new 
satellite clean room facilities at CPUT’s 
Bellville campus that students will be 
building a 3U cubesat which is three 
standard 10 x 10 cm cubes stacked 
on top of each other. The payloads will 

include a camera, a parrot repeater and 
a transponder. In partnership with the 
Hermanus Magnetic Observatory a HF 
beacon will be included to assist the 
HMO to calibrate their Radars in the 
Antarctic. A new type of magnetometer is 
also under consideration.

Prof van Zyl said that CPUT was fortunate 
to have received a substantial financial 
contribution from the Department of 
Science and Technology (DST) through 

the National Research foundation (NRF), 
He said from now the clock starts ticking 
to complete the project in time to have 
a flight model on the table by October 
2011 when the International Astronomy 
Conference is held in Cape Town. 

Prof Robert van Zyl and Minister Derek 
Hanekom (Deputy Minister of Science 
and Technology) shown in the clean 
room with the 3U stacked cubesat frame 
on the table.

LIvE SUMbANdILASAT
ImAgeS 
ShAred 
for the 

fIrSt 
tIme

Kwelera river, Cape province, 
South Africa

CBd and harbour, Cape town, 
South Africa

For the first time since its launch into space 
last September, live images transmitted 
from South Africa’s SumbandilaSAT have 
been revealed to the public.

This is after the low-orbit satellite passed 
over South Africa, at 08:19, on 22 
February 2010.  

The Minister, Mrs Naledi Pandor, the 
media and South Africa’s science and 
research community witnessed the over-
pass at the Council for Scientific and 
Industrial Research Satellite Application 
Centre (CSIR-SAC) near Pretoria.

Briefing the media, Minister Pandor said 
the project would strengthen the coun-
try’s existing technological capabilities 
and space resources, expand capacity 
development and training in satellite en-
gineering and provide Earth observation 
data.

SumbandilaSAT, which cost R26 million 
to build, will save the country the cost of 
buying images from satellites owned by 
other countries, the Minister added.  Chief 
Director:  Space Science, Dr Valanathan 
Munsami, said the primary mission of the 
satellite was to collect satellite imagery. 
“That we have now started downloading 

imagery implies we have reached a key 
milestone. This event marks our formal 
re-entry into the global space landscape 
and the beginning of South Africa’s 
national space programme”.

Dr Munsami said SumbandilaSAT has so 
far acquired over 120 images. The data 
collected from the satellite will strengthen 
the country’s capabilities in managing 
natural disasters (floods and fires), 
disease outbreaks, safety and security, 
water resources and energy security.

“Sumbandila” means “lead the way” in 
Tshivenda
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SpACE WEATHER
pREdICTIONS FROM HMO
Space weather is the name given to 
the measurements and interpretation of 
changing environmental conditions in the 
Earth-Sun system. Most people regard 
interplanetary space as a hard vacuum 
where nothing changes – the opposite is 
true: this is a very dynamic and hostile 
environment driven mainly by violent 
changes on our neighborhood star: The 
Sun. Generally, space weather describes 
the conditions in space that affect Earth 
and its technological systems, and is 
a consequence of the behavior of the 
sun, the nature of Earth’s magnetic field, 
and our location in the solar system. 
Understanding space weather is crucial 
in the design, deployment, operation, 
and maintenance of space technology 
including navigation systems such as 
GPS, communications satellites and 
earth-science satellites. Space weather 
does not only affect space technology 
but also has adverse effects on High 
Frequency radio communication, elec-
tric transformers, all copper-based data 
transmission (i.e. every ADSL link in 

the country), long-distance pipelines, 
mineral explorations and even the 
Earth’s climate. 
The Hermanus Magnetic Observatory 
(HMO) is a National Facility of the 
National Research Foundation (NRF), 
whose mandate includes the provision 
of Space Physics related services and 
fundamental Space Physics research. 
One of the key requirements of such 
a facility is to position itself so as to be 
able to provide Space Weather products 
and forecasts that are applicable to the 
region within which it is located. In 2007 
HMO applied to the International Space 
Environment Service (ISES), a body that 
oversees the coordination of global space 
weather activities, to become the Regional 
Warning Center (RWC) for Space Weather 
in Africa. This application was successful, 
and HMO was awarded RWC status and 
as such is required to fulfill the mandate of 
providing African related Space Weather 
services. There are currently 13 RWCs 
around the globe as shown on the map 
depicted in figure 1.

HMO’s core business includes Space 
Physics research and the operation of a 
national research infrastructure platform 
that provides critical measurements 
archived for research and used in 
real time for space weather forecasts. 
Amongst the measurements taken 
are those of the magnetosphere and 
ionosphere, important regions of the 
Earth’s atmosphere in which disturbances 
can significantly disrupt technological 
systems operated on Earth. 

In order to predict these disruptions, the 
HMO’s Space Weather group watches 
the Sun closely on a 24/7 basis, as this 
is the driver of Space Weather, and is 
the source of disturbances in the Earth’s 
atmosphere and ionosphere. Figure 2 is 
a schematic illustration of the Sun, solar 
wind and Earth’s magnetosphere. It is 
in this laboratory that Space Physicists 
work, and where a significant amount 
of time and effort is being devoted to 
improving the general understanding 
of this extremely hostile environment 
so as to better predict the effects that 
the space environment will have on our 
Space and Earth bound technology. One 
of the key determinants of the level and 
frequency of adverse space weather is 
the solar cycle, which is due to reach 
its next maximum sometime in 2012 or 
2013. In preparation for the next solar 
maximum, HMO has formed a space 
weather unit within its structure, who 
will be responsible for space weather 
predictions and forecasts in the build up 
to solar max. In addition, during 2010 
HMO will be building a space weather 
operations center within its facility in 

Figure 1: Global map depicting the 13 Space Weather Regional Warning Centers of which 
HMO in Hermanus is one.



Figure 1: The Modtran/BRDF workshop participants. Back row from left: C.J. Willers (CSIR DPSS), B. Duvenhage (CSIR 
DPSS), G. Udahemuka (TUT), H. Calitz (CSIR DPSS), A. Mudau (CSIR DPSS), M. Lubbe (CSIR DPSS), E. Mashimbye 

(ARC, ISCW), N. Brink (Denel Dynamics), Dr M.D. Lysko (CSIR  DPSS)  •  Front row from left: Dr G. Chander (USGS), D. 
Griffith (CSIR DPSS), P. Mangara (CSIR SAC), Dr P. Acharya (Spectral Sciences), L. Vhengani (CSIR DPSS), P. Govender 

(UKZN), N. Apicholati (GISTDA), M. Kaewmanee (GISTDA).

Figure 2: A schematic illustration of the Space Physicist’s laboratory and the home of 
Space Weather depicting the Sun, solar wind, Magnetic field lines and Earth.
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Hermanus from where the predictions, 
forecasts and warnings will be served. 
This will also be an attractive display of 
Space Weather events that can be visited 
by the general public. More information 
on HMO can be found at http://www.
hmo.ac.za and the RWC Space Weather 
site can be found at http://spaceweather.
hmo.ac.za , with real-time warnings and 
space weather conditions at http://www.
spaceweather.co.za. 

SAtellIte ImAger CAlIBrAtIon 
and validation activities in South Africa

The Department of Science and 
Technology (DST) in partnership with 
the National Research Foundation, 
the Council for Scientific and Industrial 
Research (CSIR), the University of 
Pretoria and the IEEE hosted a human 

capital drive on 10 May 2010. This 
was the hands-on workshop on the 
commercial Radiative transfer tool, 
Modtran and it’s implementation of the bi-
directional distribution function (BRDF). 
Subsequent to this, the DST, CSIR 

and the South African National Space 
Agency Establishment Office facilitated 
the gathering of international experts on 
Infrared Visible Optical Sensors (IVOS) to 
the DST in Pretoria. IVOS is a subgroup 
of the Committee on Earth Observation 

 » page 6
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Satellites (CEOS) Working Group on 
Calibration and Validation (WGCV).

Modtran is a MODerate spectral 
resolution atmospheric TRANSmittance 
algorithm and computer code developed 
by Spectral Sciences, originally for the 
U.S. Air Force Research Laboratory. 
Modtran is now a commercial tool and is 

widely used by South African researchers 
to support calibration tasks amongst 
other applications. The workshop was 
held at the University of Pretoria in the 
Engineering Project Laboratory. The 
laboratory facilitator, Mr Manie Botha, 
assisted by imaging the 38 personal 
computers in the laboratory for running 
PCModwin version 4. Mr Botha’s services 

were voluntary and the IEEE, DST/NRF 
and CSIR express sincere gratitude and 
thanks to Mr Botha.

The workshop began with the invited 
expert and co-developer from Spectral 
Sciences in the United States, Dr Acharya, 
giving an introduction to Modtran and to 
BRDF. The BRDF is always a pertinent 

Figure 3: Dr Nigel Fox, chairperson of IVOS, humbles himself to the room of peers as he emphasises a point 
brought across by presenter Dr Gyanesh Chander.

 » continued from page 5

Figure 2: Dr Acharya’s short, two day stay in Pretoria for the workshop was his first visit to South Africa. The 
breathtaking views, awe-inspiring nature and the general South African hospitality, are bound to bring this expert 

to our shores again.
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consideration in calibration of satellite 
imagers given the anisotropic nature 
of most targets. Dr Acharya answered 
questions from the audience as the 
presentation proceeded. The questions 
were highly relevant and Dr Acharya took 
the questions back to Spectral Sciences. 
One can expect that these questions, 
from our fellow South Africans, will lead to 
a future upgrade to Modtran. There was 
also an exchange of knowledge between 
Dr Acharya and specialist users amongst 
the participants. In particular, Mr Derek 
Griffith from the CSIR expressed his initial 
challenges with using the PCmodwin 
interface and the Modtran executable. Mr 
Griffith took the workshop a step further 
by introducing a user friendly Matlab 
wrapper that he developed and which 
is freely available for download from the 
Mathworks website. Dr Acharya noted the 
wrapper and has taken feedback on this 
to Spectral Sciences. One may therefore 
expect a strategic liaison between users 
and specialist developers in the near 
future.

In terms of human capital development, 
each participant benefited from the 
hands-on method. Dr Acharya walked 
the participants through a few relevant 
examples (most of which came as 
requests from the participants). Dr 
Acharya also described the latest version 
of Modtran (that is, Modtran version 5). 
Dr Acharya’s presentation and relevant 
reference material is available on request. 
Please contact Meena Lysko at mlysko@
csir.co.za.

The IVOS gathering at DST was the IVOS 
22 meeting from 11 to 14 May 2010. The 
IVOS group meeting is an annual event 
on international ground with the goal 
to encourage new members who can 
contribute to the group’s activities. More 
information on CEOS IVOS may be found 
from the links at the URL www.ceos.org.
Dr Valanathan Munsami, Dr Sandile 
Malinga, Dr Meena Lysko, JP Delport 
and Minette Lubbe contributed to the 
IVOS meeting with presentations on 
DST’s space initiative, the SANSA 
office and vicarious calibration activities, 

respectively. Dr Munsami also treated the 
guests to a presentation on South African 
culture and cuisine.

The greatest advantage to the hosting of 
the IVOS meeting was the exposure for 
our South African participants and also 
the level of networking that connected 
the experts.

ACKnowledgementS
The IVOS 22 meeting was a success 
and we thank Asanda Ntisana from the 
SANSA Establishment office for her 
efforts in organising and coordinating 
the meeting. Also, the Space Science 
and Technology Office members at the 
DST played a vital role. In particular we 
thank Kaizer Moroka, Itumeleng Makoloi, 
Dr Valanathan Munsami and Cynthia 
Kgethe. Finally, all the participants are 
thanked for their contributions in the 
meeting discussions. A special thank you 
is given to the CEOS IVOS members for 
accepting the South African invitation to 
host IVOS 22.

Dr Sandile Malinga is the caretaker CEO 
of the South African National Space 
Agency (SANSA). He holds a PhD in 
Physics from Rhodes University. He was 
the Managing Director of the Hermanus 
Magnetic Observatory (HMO), a national 
research facility that specialises in the 
study of the space environment and its 

effects on both ground and space-based 
technologies and on humanity. Before 
then, Dr Malinga was a Senior Lecturer 
in physics at the University of KwaZulu-
Natal where he was also the Dean’s 
Assistant (Academic Support). He also 
served on various university committees 
including the University Senate. 

In terms of his scientific profession, Dr 
Malinga is a space physicist specialising 
in gravity, tidal and planetary waves in the 
space environment and their associated 
energy transport mechanisms as well 
as the consequent coupling effects 
between various regions in space. 
This work relies on the use of various 
observational instruments including 
radar, lidar, riometer and satellites. One 
such instrument is the SuperDARN 
radar in Antarctica. The Super Dual 
Auroral Radar Network (SuperDARN) 
is an international radar network that 
studies space weather phenomena 
using high frequency (HF) radars in the 
auroral regions. Space weather affects 

satellites, space-based navigation and 
communication systems as well as 
ground-based technologies like electric 
power transmission networks. 

Dr Malinga is a member of the National 
Committee on the Committee on Space 
Research (COSPAR) and the Scientific 
Committee on Solar-Terrestrial Physics 
(SCOSTEP) both of which are concerned 
with the scientific understanding of the 
space environment. Dr Malinga is also 
a member of the National Committee 
of the Scientific Committee on Antarctic 
Research (SCAR). South Africa has an 
extensive suite of space observational 
instruments at the South African 
National Antarctic base SANAE IV in 
Antarctica. Dr Malinga has also served 
on various committees including the 
National Working Group on Space 
Science and Technology and the South 
African National Antarctic Programme 
(SANAP) steering committee and the 
national International Polar Year (IPY) 
committee. 

dr Sandile malinga



eventS durIng mAy – July 2010
10 May 2010: MODTRAN and BRDF workshop at University of Pretoria

11 – 13 May 2010: CEOS WGCV_IVOS 22 meeting at DST

17 – 21 May 2010: GEO co-location meetings at Saint George Hotel in Centurion, South Africa

24 – 27 May 2010: 2nd Space Industry Seminar at Cape Peninsula University of Technology (CPUT)

Private Bag X 894, Pretoria, 0001, RSA.
Depertment of Science and Technology ST, Building no 53, CSIR Scientia Campus, Meiring Naude Road, Brummeria, 0001

Tel: +27 12 843 6300
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Space science and technology is one of 
five grand challenges identified by the 
Department of Science and Technology 
(DST) in its 10 Year Innovation Plan. 
Space science and technology is 
important for two primary reasons, 
namely, (i) it can make a significant 
impact on service delivery by providing 
spatial data and a suite of space related 
applications and services, and (ii) it 
is a high-end technology sector and 
therefore considered to be one of the 
key drivers of a knowledge economy in 
which South Africa is currently striving 
toward. 

To make space science and technology 
a reality in the country, a team of 
dedicated staff, located within the 
Chief Directorate: Space Science and 
Technology, are hard at work. The Chief 

Directorate comprise of two directorates 
that focus on Earth Observation and 
Space Technology, respectively. 

The Earth Observation directorate’s 
core activities include the development 
of the SAEOS (South African Earth 
Observation Strategy) Portal and an 
Earth Observation Data Centre. Work 
is currently being initiated to conduct 
a user requirements analysis that will 
better inform the needs of the country 
and consequently the technology 
platforms we should be focusing on.

The Space Technology directorate is 
responsible for identifying key space-
related technologies that will provide 
the enabling platform for realising the 
various user requirements and also 
ensuring their effective implementation. 

The related activities include the 
mission analysis for a suite of satellites, 
strengthening ground segment support 
and supporting the Earth observation 
platforms. The directorate is also 
responsible for setting up a number 
of Centres of Competence (CoCs) in 
a number of critical areas, such as 
optronics and synthetic aperture radar 

Four cross cutting initiatives being 
implemented include (i) a human capital 
development audit for remote sensing 
needs in the country, (ii) a technology 
localisation road mapping exercise for 
the space sector (iii) a space awareness 
campaign for students and the general 
public and (iv) establishment of the 
South African National Space Agency.

M E E T  T H E

DST SPACE TEAMDST SPACE TEAMDST SPACE TEAM
Back Row: Dr Val Munsami; Matlou Mabokano and Imraan Saloojee  •  Middle Row: Kaizer Moroka; Humbulani Mudau and 

Itumeleng Makoloi  •  Front Row: Tumisang Sebitloane; Cynthia Kgethe; Samantha Hutheram and Lerato Senoko


