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Space Weather refers to conditions on the Sun and in the

solar wind, magnetosphere, ionosphere, and thermosphere

that can influence the performance and reliability of space-

borne and ground-based technological systems.

WHAT IS SPACE WEATHER?

Space weather is a 

consequence of the 

behaviour of the sun, 

the nature of Earth's 

magnetic field and 

atmosphere, and our 

location in the solar 

system. 



WHY IS SPACE WEATHER IMPORTANT?

• Technology continues to play an ever-increasing role in 

our society and the potential for space weather to impact 

our daily lives is also growing. 

• Technological infrastructure, including the power grid, GPS 

and satellites used for communication and navigation, are 

vulnerable to space weather effects caused by the Sun's 

variability. 

Space weather 

awareness is on the 

rise  nationally and 

globally.



SANSA SPACE WEATHER CENTER

Space Weather Centre 
launched in December 

2010
Re-launched after 

upgrade in April 2018

SANSA – South African National 
Space Agency is the implementing 
agency for space related activities 

in South Africa
Space Weather falls under the 
Space Science Programme of 

SANSA
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• Provide forecasts, alerts and warnings to government, 

defence and the public

• Delivery of training courses to users

• Provision of space weather information

• Provision of applicable tools to assist users

• Building capacity through internships, bursaries etc

• Developing additional products/services in collaboration 

with research group

• Global partnerships to enhance space weather access 

(ISES)

• Past focus has been on HF Communication impacts

Space Weather Centre



HF frequency  predictions Space Weather Website

Daily Space Weather 
bulletins

Space Weather Warnings

Examples of HF Comm related product



Space Weather Monitoring 
Products & Services



Constant Monitoring of Space Weather
24/7 On-call System

Alert and Warning System
Interpretation of data to obtain useful 

information
Space Weather Training and needs 

analysis

Space Weather Monitoring 
Products & Services



• Website: http://spaceweather.sansa.org.za

• Bulletins 

• Warnings

• Predictions

• Media 

VIA

Emails, sms

Website posting

Press releases

CHANNELS FOR DISTRIBUTION OF 
SPACE WEATHER INFORMATION



Industry Partnerships

SECTORS

Defence (safety and security)

Energy (protection of assets)

Aviation (safety of life)

Maritime (oceans protection)

http://www.astrosurf.com/luxorion/Documents/aurore-8sep02-stevoss.jpg


• Operational requirements
• Legislative requirements Dependencies 
• User needs
• Training and knowledge sharing
• Awareness (public, decision-makers, leaders, operators)

Industry Conversations



South African Navy HF Broadcast Communication Tool

INDUSTRY PARTNERSHIP: SPECIAL 
PRODUCTS



Example of impact on Technology: 
Communications 

Example of X9.3 –class solar flare 
observed on the 6th September 2017 
at ~ 12:04 UT. This is ~15:04 local 
time. The example shows strong 
radio blackout over Europe, Africa 
and the Atlantic Ocean.

D-region absorption (D-RAP)
The D-region of ionosphere has largest
effect on highest frequency (HF)
Comms and low frequency (LF)
navigation systems. The map indicates
an area of the ionospheric D-region
absorption during a solar flare event
as well as the estimated recovery time.



ESKOM, Matimba & 
Ruacana,  

(Photos CT Gaunt)

IMPACT ON TECHNOLOGY: GICs

• Transformer replacement cost: ~$10 - 13 million

• Transformer replacement time: 12 - 18 months

• 29 October 2003 (Halloween storm), ESKOM 15X 400 KV 

transformers failed within a year



SERVICES DEVELOPED FROM SPACE 
KNOW-HOW

AVIATION RELATED SERVICES
FOR SUSTAINABLE DEVELOPMENT 

Compass Base Surveys

Landing 
Compass 

Calibration

Training and 
Skills 

Development

Space 
Weather 
Aviation



→ Space weather phenomenon relevant to the whole flight route has been added to 
the general information to be provided to operators and flight crew members.

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

→ 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; 

IMPLEMENTATION IS SET 
FOR BETWEEN MAR 2019 
(Global) & Nov 2022 
(Regional)

Space Weather Information for Aviation

→ South Africa, through SANSA, has received designation as a Regional Centre for 
Space Weather Information Provision from the International Civil Aviation 
Organisation (ICAO)



Measuring space from the ground in support of space 

weather research and applications

SANSA operates an extensive geophysical instrumentation 

network across Southern Africa, Antarctica and the Atlantic 

Islands

This is complimented with available satellite data 



measuring space from the ground



o HF 
Propagation 
Prediction 
Training

o Space 
Weather 
Course for 
Industry

TRAINING AND KNOWLEDGE SHARING





SANSA

Dst Index

Focus areas include:
Expand on products and services 

Expansion of Regional Space Weather Models 
Establish Forecast Verification Methods

Space weather data networks
Aviation Sector Focus to meet ICAO requirements



Benefits of working together:
Forecaster exchange for skills development

Sharing ideas for outreach activities around Space Weather
Forecast verification comparisons

Providing data to international databases (INTERMAGNET, DIDBASE)
Access to industry and industry requirements 

Participation in international research and operational projects



http://www.sansa.org.za
http://spaceweather.sansa.org.za

http://research.sansa.org.za

Thank you


