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Legislative Mandate
(SANSA  Act of 2008)

“...provide for the promotion and use of space and co-

operation in space-related activities, foster research in space

science, advance scientific engineering through human

capital, support the creation of an environment conducive to

industrial development in space technologies within the

framework of national government policy...”



Hermanus Magnetic Observatory
to

South African National Space Agency

Date Status

1932 A magnetic observatory established at the University of Cape Town in 
response to International Commission for the Polar Year 1932-1933

1937 Magnetic Observatory placed under Trigonometrical Survey Office, 
Department of Lands 

1941 Magnetic Observatory relocated to Hermanus to escape the disturbing 
effects of the electric railway system in Cape Town

1969 The Hermanus Magnetic Observatory (HMO) incorporated into the Council 
for Scientific and Industrial Research (CSIR) 

2001 HMO declared a National Facility and transferred to the National Research 
Foundation (NRF) 

2007 Regional Space Weather Warning Centre for Africa established at HMO

2011 HMO migrates to the South African National Space Agency (SANSA)



Member of ISES (Space 
Weather Community)

Regional Space Weather 
Warning Centre for Africa

Space Weather Regional 
Warning Centre Upgrade

Towards 24/7 
Operational Space 

Weather Centre

2007

2022

2018

2010

virtual 3D tour of the Space Weather Centre
https://www.youtube.com/watch?v=eICp6XEWoVo

Space Weather Status



Regional Space Weather Warning Centre for Africa



SANSA Space Science, Hermanus



24/7 Operational Space Weather Warning Centre



24/7 Operational Space Weather Warning Centre

https://sansa365-my.sharepoint.com/personal/pjcilliers_sansa_org_za/Documents/Documents/Conferences%20&%20Workshops/2022/2022-05-09%20ICTP%20GNSS%20Space%20Weather%20Workshop%20Marocco%209-13%20May%202022/Presentation/Space%20Weather%20Centre%203D%20Fly%20Through.mp4


Infrastructure



• Geomagnetic Research

• Ionospheric Research and Characterisation

• Waves and Space Plasmas

• Space Weather Prediction (Solar, Ionospheric, Geomagnetic)

RESEARCH AND APPLICATIONS



SANSA INSTRUMENTATION NETWORK IN 

SOUTHERN AFRICA

• 80+ years of operations

• Approx. 80 instruments

• 20 individual sites

• 6 – 10TB of data per year



South African Ionosonde Network

Grahamstown
(33.3ºS, 26.5ºE)

Louisvale
(28.5ºS,21.2ºE)

(22.4ºS, 
30.9ºE )
Madimbo

Hermanus
(34.4ºS, 19.2ºE)

1973 – 2022

2000 – 2019

2000 – 2020

2008-2022
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SA Ionosonde network
• The South African Ionosonde Network consists of 4 ionosonde stations 

located at Grahamstown (Eastern Cape, 33.3°S, 26.5°E), Louisvale

(Northern Cape, 28.5°S, 21.2°E), Madimbo (Limpopo, 22.4°S, 30.9°E) and 

Hermanus (Western Cape, 34.4°S, 19.2°E). 

• All 4 ionosondes are Digisondes produced by the University of 

Massachusetts, Lowell Center for Atmospheric Research (UMLCAR). The 

three older Digisondes (Grahamstown, Madimbo and Louisvale) are DPS-4 

models, 

• Grahamstown Digisonde operating since 1996, and Madimbo and Louisvale

from 2000 to 2019 and 2020 respectively. 

• Grahamstown station had a Barry Research Chirpsounder operated prior to 

the installation of the DPS-4 and so there is a database of ionospheric data 

for Grahamstown going back to 1973. 

• The Hermanus ionosonde is a new model DPS-4D digisonde whose 

installation was completed in July 2008 and is the first DPS-4D operational 

in the field throughout the world. 
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RESEARCH PLATFORMS

Geographic Advantage Wide Observational Network Global Data Distribution & 

Access – example:

• INTERMAGNET

• SuperDARN



SuperDARN HF Radar

Field of view of SANAE radar.

New  FPGA based digital electronic unit to drive 

each antenna and receive return signals.

Main radar antenna array in 

Antarctic. 

SANSA & 
UKZN 
Collaborative 
project 
supported by 
SANAP HF signals are reflected  off the

ionosphere back to antenna.  Echos
used to determine plasma convection.



Location
Geodetic CGM 

Instruments
Lon Lat Lat

Hermanus 19.22⁰E 34.42⁰S 42.59⁰S Magnetometers (Lemi, Overhauser, Pulsation, 

Fluxgate, DI Flux), Scintillation and TEC monitors 

(SBAS, Novatel), Neutron Monitor, World Wide 

Lightning Location Network (WWLLN), HF Beacon 

Receiver, HF Doppler, Ionosonde (Digisonde DSP4), 

E-Callisto Solar Spectrometer

SANAE-IV, 

Antarctica

2.84⁰W 71.67⁰S 61.85⁰S SuperDARN HF Radar, Magnetometers(Overhauser, 

Pulsation, Rock, Fluxgate, DTU), Riometers wide-

angle(30, 51.4 MHz), beamforming(38.2 MHz), GNSS 

Receivers(Geodetic(Trimble), Scintillation and TEC 

monitors(Novatel GSV4004B, Septentrio PolaRsX 

PRO, 4tuNe SDR), VLF(AWESOME, UltraMSK, DVRAS, 

Whistler Detector), Ozone monitor, Neutron 

Monitor

Infrastructure





TRIGNET: SOUTH AFRICAN GNSS NETWORK

http://www.trignet.co.za/map/sensormap.aspx



TRIGNET REAL-TIME (NTRIP) STATIONS



NEW GNSS EQUIPMENT

• 8 New Septentrio PolaRx5S receivers by 

2022!

• State-of-the-art Ionospheric Monitoring GNSS 

Receivers

• Multi-frequency

• Multi-constellation 

• High precision geodetic choke ring 

antennas

• Real-time output

• Remote control

• TEC and Scintillation data products

Source: www.septentrio.com



New GNSS Instrumentation



Kwame Nkrumah University (KNU), Kabwe, Zambia



Resource Centre in Chavuma, Zambia



New GNSS Instrumentation: Gabon

SANSA had discussions  in Feb 2022 with Dr 

Aboubakar Ndjoungui, Deputy General Manager 

of AGEOS (AfriGEOSS), about deployment of a 

GNSS receiver at the AGEOS headquarters in 

Libreville, Gabon.

AGEOS is an African 

Implementattion of the Global 

Earth Observation System of 

Systems 

www.ageos.ga

http://www.ageos.ga/


https://sandims.sansa.org.za/

https://sandims.sansa.org.za/


• Search and Download Facility

The metadata are searchable by instrument site, type and
sampling interval. Datasets are archived per Field Instrument,
File Type and Processing Level and may be filtered by date
ranges. Data selected for download is compressed and bundled
and made available via an FTP site with a temporary login.

• Data Access

The data is free for academic research purposes, subject to
users registering on this website..



Hermanus



Click on any of the site 
markers on the map to see 
detailed information 
regarding a specific site 
and the available 
instrumentation for the 
site.





View Cart



Space Weather Products



SPACE WEATHER DATA AND 
MODELS

o Data from Satellite instrumentation: to 
measure the main source of space 
weather conditions as well as the impacts 

o Data from Ground-based instrumentation 
: to measure the magnitude of the impact 
of space weather  

SPACE   WEATHER   CENTRE
Space weather 

monitoring, 
forecasting and 

predictions.

Disseminate SW 
information to clients 

and public via website, 
emails, sms and fax

Space weather analysis 
and verifications of 

forecasts and 
predictions



Real-time TEC mapping



Real-time Ionospheric Scintillation Monitoring



Real-time Ionospheric Scintillation Monitoring



Space Weather Models



Space Weather Daily Bulletin



PECASUS

The PECASUS consortium is one of four global centers providing space weather 
advisories according to ICAO regulations. These advisories are sent to airliners using 
the existing aeronautical fixed network for international aviation.  
https://pecasus.eu/

https://pecasus.eu/



→Space weather phenomenon relevant to the whole flight route has been added 

to the information to be provided to operators and flight crew members.

→ Space weather advisory information will include one or more of the following 

effects: 

a) high frequency (HF) radio communications; 

b) Satellite communications

c) GNSS-based navigation and surveillance; and 

d) radiation exposure at flight levels; 

→ Space weather information shall be provided as part of the flight 

documentation.

ICAO - Summary of Annex 3 Amendments



Opportunities



Applications for GNSS Data

1.Surveying – acting as a reference station for differential GPS 
surveying of landmarks

2.Geodesy – providing a means to track continental drift
3.Total Electron Content (TEC) – Ionospheric measurements and 

generation of TEC maps
4.Electron Density Profiles – Derived from TEC measurements 

combined with ionospheric tomography
5.Ionospheric Scintillation – Derivation of the Rate of Change of TEC 

index from TEC measurements 
6.Precipitable Water Vapour (PWV) – used in Terrestrial Weather 

prediction and climate studies
7.Avionics – support for Air Traffic Navigation through estimation of 

navigation errors near airports



Opportunities

1.Fostering collaboration with other African institutions
2.Instrumentation provided by SANSA to serve as a proof of 

concept for home-grown / self-funded instrumentation networks 
with support and training from SANSA to maintain.

3.African students can apply to visit SANSA for collaborative 
research through the SCOSTEP visiting scholar program. We host 
1 or 2 young researchers most years. 

4.African students can also come to us if they have their own 
funding. 

5.We can do joint projects that use the data from our new African 
instrumentation network

6.Promoting and possibly developing a Space Science curriculum 
with university partners



SANSA SPACE SCIENCE 
IN SERVICE TO THE NATION

KEEPING AN EYE ON OUR 
SPACE ENVIRONMENT


