
8
A

ER
O

SPA
CE A

M
ER

ICA
SEPTEM

BER
2011

September 2011

A  P U B L I C A T I O N  O F  T H E  A M E R I C A N  I N S T I T U T E  O F  A E R O N A U T I C S  A N D A S T R O N A U T I C S

Launch vehicles: A worldwide roundup
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South Africa opens new routes to space

4 AEROSPACE AMERICA/SEPTEMBER 2011

services specifically tailored for Africa,
it will also herald the dawn of a new
era where Africans enjoy far greater
involvement in the space communica-
tions industry.”

Industry grows as needs increase
Although Africa’s involvement in the
space industry is relatively small com-
pared with other regions of the world,
and concentrated in just a few coun-
tries, it covers a wide range of appli-
cations and is growing rapidly. The
need for space-based assets for Earth
observation, disaster management, and
communications to support sustain-
able development, including the fight
against poverty, is arguably greater in
Africa than in any other region of the
world.

South Africa is the most active of
all African nations in the space market,
and its space programs are concerned
with pure science as well as more
commercial efforts and infrastructure
projects.

According to South African Minis-
ter for Technology Naledi Pandor,
speaking in April at the opening of the
Global Office of Astronomy for Devel-
opment (OAD) within the South Afri-
can Astronomical Observatory (SAAO):
“We have some 60 astronomers work-
ing here in South Africa (25 here at the
SAAO), and they are half of Africa’s
120 astronomers. But more than num-
bers, we also have the political will.…
We have invested in astronomy. We
have invested in complex measuring
instruments. We have SALT [Southern
African Large Telescope], Meer-KAT
[Karoo Array Telescope], and the bid
to host the SKA [Square Kilometre Ar-
ray]. We chose to invest heavily in sci-
ence and astronomy because of its
role in development, not only within
South Africa, but all across Africa. Big
astronomy projects such as SALT,
MeerKAT, and SKA entail major capac-
ity development programs in order to

Convergence Partners, is leading the
South African investor group, which
includes the Industrial Development
Corporation of South Africa and the
African Development Bank.

According to Andile Ngcaba, chair-
man of Convergence Partners, “The
satellite will not only deliver crucial

THIS MAY, THE $250-MILLION INTELSAT
New Dawn communications satellite
was launched on board an Ariane 5
from Kourou, French Guiana, marking
another important step for Africa’s
growing space industry capabilities.
The satellite’s 28 C-band and 24 Ku-
band 36-MHz transponder units have
been designed to supply critical com-
munications infrastructure for African
customers, although a problem with
the west antenna reflector has im-
paired the delivery of C-band services
to the region.

Based on Orbital’s STAR-1 plat-
form, New Dawn operates from a geo-
stationary orbital slot at 32.8° East. The
satellite is designed to generate ap-
proximately 4.8 kW of electrical
power to support the hybrid C- and
Ku-band payload.

The program is important not just
because of the increased Ku-band
services it will bring to Africa, but also
because it is largely a private venture:
African institutions are providing
around 90% of the total financing for
the joint project, with Intelsat con-
tributing the balance. A private tele-
communications investment company,

KAT-7 is a seven-dish prototype interferometer array in the Karoo semidesert region
of South Africa.

The New Dawn communications satellite was
launched in May.
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train the next gener-
ation of engineers
and astronomers
from all over Africa.”

The OAD is a
partnership between
the International As-
tronomical Union,
the global associa-
tion of astronomers,
and the South
African National Re-
search Foundation.
In 2009 the IAU
launched its Astron-
omy for the Devel-
oping World pro-
gram, which uses
astronomy to foster
education and capacity-building
throughout the world. The new South
African facility has been built to “stim-
ulate development at all levels includ-
ing primary, secondary, and tertiary
education, science research, and the
public understanding of science,
building on the success of the Interna-
tional Year of Astronomy 2009,” ac-
cording to the SAAO.

Astronomy research on the rise
South Africa has growing capabilities
in astronomy research. SALT is the
largest single optical telescope in the
southern hemisphere. It has a hexago-
nal primary mirror array 11 m across,
comprising 91 individual 1.2-m hexag-
onal mirrors, and is similar to the
Hobby-Eberly Telescope in Texas. De-
signed to operate from the near ultra-
violet to the near infrared, SALT is
funded by a consortium of interna-
tional partners from South Africa, the
U.S., Poland, India, the U.K., Germany,
and New Zealand. 

The telescope has had some
teething problems. Originally built in
2005, it was taken out of commission
in 2009 for upgrades aimed at improv-
ing the quality of outer-field images.
The fix was completed in 2010, and
since then the telescope and instru-
ments have been undergoing recom-
missioning, due to be concluded by
the end of this year.

“SALT is currently operational and
undertaking commissioning observa-
tions,” according to SALT astronomer
Nicola Loaring. “These are engineer-
ing tests coupled with scientific obser-
vations designed to test the function-
ality of SALT and to accurately char-
acterize its instruments. Some data
from these observations are scientifi-
cally useful and have been/will be
published. We currently have a call for
science proposals due to be launched
on 30th June 2011 for 2011 Semester II
observations; Semester II will com-
mence on 1st September 2011. We ex-
pect that the majority of commission-
ing observations will be completed by
this time and SALT will move more
into regular scientific operations.”

The big prize, however, would be
for South Africa to host the Square
Kilometre Array, a $1.5-billion pro-
gram for which the country is in com-
petition with Australia. The SKA Sci-
ence and Engineering Committee,
based at Manchester University in the
U.K., will announce the selected site
for the telescope in 2012. The SKA will
be between 50 and 100 times more
sensitive than any other radio tele-
scope on Earth, and South Africa is in
a consortium with eight other African
partner countries to host the project.

Under construction in the North-
ern Cape is MeerKAT, South Africa’s
precursor telescope to the proposed

SKA. MeerKAT will comprise 64 Gre-
gorian offset dishes, each 13.5 m in di-
ameter, and will be delivered in three
phases: commissioning in 2014/2015,
with science operations starting in
2016 via a processing bandwidth of
750 MHz, followed by second and
third phases with the addition of two
receivers. The processing bandwidth
will be increased to at least 2 GHz,
with a goal of 4 GHz.

According to SKA South Africa, the
organization behind the country’s bid
for the SKA project: “MeerKAT sup-
ports a wide range of observing
modes, including deep continuum, po-
larization and spectral line imaging,
pulsar timing, and transient searches.”
Among other operations, MeerKAT
will be used to investigate gravita-
tional radiation, observing the distant
universe and nearby galactic objects.

MeerKAT will also be part of the
global very long baseline interferome-
try network of telescopes working to-
gether simultaneously to seek extrater-
restrial intelligence and download
information from space probes.

A new space agency
Meanwhile, the South African National
Space Agency (SANSA) was launched
in December 2010, along with a na-
tional space strategy. SANSA’s remit
covers a wide range of activities, from
Earth observation to space engineer-
ing, operations, and science. SANSA
Space Operations, headquartered at
Hartebeeshoek, conducts tracking, te-
lemetry, and communications activi-
ties, launch support, in-orbit testing,
mission control, and space navigation.

South Africa launched its second
LEO satellite, the SumbandilaSat, on a
Russian Soyuz in September 2009.
Since then it has been transmitting im-
ages to support various applications
including disaster management, food
security (crop yield estimation), land
use, and safety and security.

The first South African Earth obser-
vation satellite was Sunsat, a 64-kg
spacecraft housing a multispectral im-
ager with a 15-m resolution operating
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SALT is the largest single optical telescope in the southern hemisphere.

Continued on page 9
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knowledge and build the necessary
skills. SANSA will also have the space
engineering directorate operational,
and this will offer added value
through production of space satellites
and other technologies. There is also a
plan to take part in a multinational
satellite program called the African Re-
source Management Constellation, in
partnership with Algeria, Kenya, and
Nigeria.”

QQQ

What marks South Africa’s new impe-
tus into the space market is not a sim-
ple concentration on Earth observa-
tion and telecommunications satellites,
the focus of most nations that wish to
acquire a foothold in the space mar-
ket. Rather it is a much broader ambi-
tion to play a full role in space science
and astronomy domains as well.

Philip Butterworth-Hayes
European correspondent

phayes@mistral.co.uk

African authorities. Called GEO-Africa,
it will be “a permanent African space
observatory based on an innovative
mid-high-resolution geostationary sat-
ellite to be operated by Africans. It
will be developed and implemented in
partnership with the European Union.
The GEO-Africa will ultimately pro-
vide for the much-needed real-time
mapping for Africa, together with the
associated communication of the spa-
tial information for various societal
and economic applications,” according
to SANSA. The satellite would monitor
water levels, vegetation destruction,
disasters, and agricultural production
throughout Africa.

“SANSA is identifying partnership
opportunities with other African space
agencies to maximize the impact of
our resources for the benefit of Afri-
cans,” Malinga explains. “Currently we
offer exchange programs for students
from African universities to work with
our scientists and engineers to share

from an altitude of 600 km. Built by
postgraduate engineering students at
the University of Stellenbosch, it was
launched by NASA in February 1999.

According to CEO Sandile Malinga,
“SANSA focuses on four key themes,
namely, Earth observation, space sci-
ence, space operations, and space en-
gineering. Data obtained through
Earth observation is provided to gov-
ernment to facilitate resource manage-
ment and planning. Space science
monitoring provides valuable informa-
tion on the impact of space weather as
well as basic research in the space en-
vironment. In terms of space opera-
tions, SANSA has an ideally located
ground station that services a vast ar-
ray of international clients. Lastly, on
engineering, South Africa intends to
build on the experience gained in lo-
cally developing SumbandilaSat to fur-
ther improve local satellite manufac-
turing capability in the microsatellite
segment. All our programs are under-
pinned by a strong capacity-building
drive and emphasis on science ad-
vancement and outreach.”

Collaborative efforts
The route to space for most African
nations is via collaboration, and South
Africa participates in a number of pan-
African communications and EO pro-
grams. For example, the GEONETCast
initiative is a global collaboration ‘sys-
tem of systems’ network that allows
for coordinating and integrating satel-
lite data and information such as video
broadcasting and imagery for Earth
observation. It is part of the intergov-
ernmental Group on Earth Observa-
tions network through which South
African research and government de-
partments are leading work groups in
several areas. These include develop-
ing a global network of airborne,
space-based, and ground-based sen-
sors, creating a climate education se-
ries of teaching aids, and providing
politicians around the world with a
common, science-based model of en-
vironmental risks and vulnerability.

With EADS, SANSA is also devel-
oping a dedicated satellite sensing
source to be owned and operated by

SANSA: Developing operational 
capabilities
Since its formation in 2010, the South African
National Space Agency (SANSA) has been gradu-
ally evolving to undertake a wide range of oper-
ations. April marked the start of its second, or
foundational, operating phase, with the integra-
tion of different operations and the refinement
of structures, policies, and plans. Next will come
the ‘full operating phase,’ starting 2012/2013,
which will entail the start of the National Space
Program: Earth observation, space operations,
space science, and space engineering. 

“SANSA was established by the govern-
ment in a bid to steer the country from a
largely resource-based economy to a knowl-
edge-based economy through delivery of the
10-year National Innovation Plan, which ad-
dresses five priorities including space science
and technology,” according to Sandile Malinga,
SANSA’s CEO. “Emanating from this is a na-
tional space strategy that focuses on environ-
ment and resource management; health, safety,
and security; and innovation and economic
growth. Primarily, SANSA is to ensure that the
national space strategy is implemented by
bringing together key strategic institutions,
promoting better coordination of national
space activities under SANSA, and creating a
visible point of contact for national space activi-
ties. The long-term goals for SANSA are to coor-
dinate all space science and technology-related
activities from a central entity and support gov-

ernment’s goals through the 10-year national
innovation plan.”

A primary operational focus will be further
improvement of the Earth observation data cen-
ter. Space operations include data acquisition,
tracking, telemetry, and control activities, to-
gether with in-orbit testing, launch support,
and satellite mission control. The agency plans
to host increased amounts of ground-station 
infrastructure. SANSA space science will take a
multidisciplinary and multiinstitutional collabo-
rative approach to academic research, and space
engineering will involve institutions such as Stel-
lenbosch University, Cape Peninsula University
of Technology, the University of KwaZulu-Natal,
and Tshwane University of Technology, as well
as industry partners, to develop South Africa’s
indigenous space capability.

According to Malinga, “The wisdom of em-
barking on a satellite program has always been
challenged by those who argue for perpetual
procurement of data from external satellite
programs. Apart from the technological capac-
ity development inherent in pursuing an in-
digenous space program, the overall benefit 
associated with the independence of control-
ling one’s own satellite and imaging routines 
is immeasurable.” 

SANSA therefore aims to strike a balance
between acquiring data for the nation’s imme-
diate and pressing requirements and deliber-
ately pursuing a satellite program for future
needs.

(Continued from page 5)
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