
Protecting the Karoo RQZ while building SKA-Mid
Christo Visser | SARAO RFI Team | SMS2025



www.sarao.ac.za

Reduce the Noise.

Listen to the Stars.
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SARAO at a Glance

Design, construct 
and operate radio 

astronomy 
facilities

Protected areas 
for radio 

astronomy

Technology 
Research and 
Development

Commercialisation

Human Capital 
Development

Communications & 
Science Engagement

Development of 
astronomy 

infrastructure and 
capacity in Africa

• Vision: Delivering 
scientific and technical 
solutions for global 
astronomy

• Approximately 500 
engineering, scientific and 
related staff

• Delivering a range of high 
impact programs 

• Positioning SARAO as a 
reliable partner to global 
astronomy community 

• Ensuring impact from 
investments in research 
infrastructure



SARAO Astronomical and Geodetic Facilities

• MeerKAT is a South 
African design and 
constructed ‘best in 
class’, next-
generation facility

• Delivered with 
nearly 4 times 
performance at no 
additional cost

• Has enabled ground-
breaking science, and 
will be integrated with 
SKA-MID telescope 64 Dish MeerKAT

Hartebeesthoek Radio 
Astronomy Observatory 

(HartRAO)



Protected Astronomy Reserve

Northern Cape Province
4% population
40% land area

Population Density as a Proxy for Radio Frequency Interference (RFI)



SARAO Karoo Site
• Established in 2007 as a 

world-class, protected 
greenfield site for radio 
astronomy

• South Africa is 
acknowledged as a leader 
in protection of global radio 
astronomy (dark and quiet 
skies protection)

• Hosts local and international 
radio astronomy facilities

• MeerKAT(+), SKA-Mid, 
HERA and HIRAX

View of Losberg Site Complex, housing power distribution and compute infrastructure for 
SARAO’s Karoo research infrastructure platforms located in the Karoo

Dish Construction Shed
Dish Pedestal Shed

Underground Power & 
Computing Facilities

Fuel Depot

Road up to 
‘Losberg’ hill



SARAO Karoo Site

Map of existing (MeerKAT, HERA, KAT-7) and under construction (SKA-Mid, MeerKAT(+)) facilities



At-Risk Bands

IMT 700, 800, 
900, 1800, 2100

Bluetooth and 
Wi-Fi

Terrestrial TV

Aircraft & Satellites

Aeronautical



SARAO Dept. Science & Innovation

Minister of 
Science & 
Innovation

Astronomy 
Geographic 

Advantage Act

Declarations Regulations

ICASA
Astronomy 

Management 
Authority

Co-Management 
Entity

Minister of 
Communications

Electronic 
Communications 

Act

External RFI Environment

Licensed 
Transmitters

License Exempt
Transmitters

Intentional 
Transmitters

Unintentional 
Transmitters

CISPR-type 
devices

Large scale 
industrial activity

Large scale power 
generation

Within declared areas

AGA-Act* Framework

* Astronomy Geographic Advantage Act of 2007



South African Protection Levels
South African Radio Astronomy Service (SARAS) protection levels are derived using the 
methodology described in ITU Recommendation ITU-R RA.769-2



Protecting the Spectrum Environment

Protections:
 Regulatory protection from national government

 Isolated location

 Topography of natural terrain offers protection

 (Almost) Everything is above Protection Levels and can be blocked from site

No intentional transmitters allowed on site



You cannot build a quiet telescope quietly



(Potential) Spectrum Impact



Geographic Impact



Geographic Impact



Geographic Impact



Science in the Balance

Balancing act between two primary mandates:

• Enable High quality and efficient science observations

• Support the building of ever better and bigger telescopes

Open questions to balance the scales:

• What is the actual impact on science cases?

• How can we use MeerKAT to evaluate impact?

• What can we learn now to establish long term protection?

• How can we measure, assess, coordinate fast enough to 

limit impact both on construction and science?



But we want to know more?

Will be discussed in more depth on Friday



THANK YOU

Presenter: Christo Visser 
Email address: cvisser@sarao.ac.za
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