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Introduction 

Deaths: 2 Million People

Economic loss: 3.6 Trillion 

Impacted region: Africa  
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Natural Disaster in South Africa 

The World Bank Group

https://climateknowledgeportal.worldbank.org/country/south-africa/vulnerability
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Natural Disaster in South Africa 

❑ The SAWS records and archives 
information on weather and 
climate extremes and their 
impacts in South Africa dating 
back to the 1500s in a 
publication called Caelum

❑ Over 5000 historical extreme 
weather events have been 
recorded
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Natural Disaster in South Africa 

Date Location Event Description Impact

28 October 2024 Limpopo & 

Mpumalanga

Severe weather, including 

heavy rain and flooding

More than 10 high schools were 

severely damaged, affecting matric 

exams. Destruction of house 

electricity lines, and loss of 

livestock. 

21 October 2024 Limpopo Severe weather, including 

heavy rain and flooding

More than 200 homes and 

electrical poles downed.

21-23 October 2024 Eastern Cape 

(Nelson Mandela 

Bay area)

Heavy rainfall leading to 

severe flooding

At least 10 fatalities, including four 

children; approximately 3,000 

residents displaced; extensive 

infrastructure damage, including 

destroyed homes, roads, and 

bridges.

07-08 July 2024 Western Cape Flooding 35,000 homes affected.

03 June 2024 Eastern Cape and 

KwaZulu-Natal

Flooding in Eastern Cape 

and tornado in KwaZulu-

Natal

275 fatalities in Eastern Cape; 

over 1,200 people displaced in 

KwaZulu-Natal due to tornado.

April 2024 KwaZulu-Natal and 

North West

Heavy storms and flooding 1,395 people affected

January 2024 KwaZulu-Natal and 

Free State

Flooding 1,226 households and 6,418 

people affected; 41 fatalities.

27 June 2023 KwaZulu-Natal Severe thunderstorm with 

tornado

Property destruction and loss of 

life.

08-12 April 2022 KwaZulu-Natal Flooding Destruction amounting to R7 

billion.
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Natural Disaster in South Africa…Cont 
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Early Warning Systems

Africa is among the 

regions with the worst 

coverage of early 

warning systems (EWS), 

with 60% of the 

population lacking 

access
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Integrated Multi Early Warning Value Chain

Stakeholders 
Public 

Awareness 

Priority Risk 
Hazards 



Infrastructure  

Observations 
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Data 

Collection 

Data Processing 
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Archiving 

Products 
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Evolution of Integrated Multi hazard Early Warning Systems



13 Air Quality 

Measuring and 

Monitoring Stations 

(SAAQIS)

25 Climate Stations

24 Lightning 

Detection Network 

Sensors

141 Automatic 

Rainfall Stations 

(ARS)

214 Automatic 

Weather Stations 

(AWS)

 

11 Upper-Air 

Sounding Stations 

(Including Marion & 

Gough)

2 Dobson Ozone 

Spectrophotometer 

Stations 

(Irene & Springbok)

40 Weather buoys

(annually)

1277 Rainfall 

Stations (Observers 

-Manual)

14 Meteorological 

Radar Systems 

(C-, S- and X-Band)

1 National 

Forecasting 

Centre (NFC) in 

Pretoria

1 x Global 

Atmospheric Watch  

Station (Cape Point) 

SAWS Observation Footprint 



❑ EUMETSAT’s Meteosat Second Generation 
(MSG) satellite or later (MTG)

❑ Provides 12 channels;

❑ Temporal resolution of 15 minutes

❑ Spatially, it covers the entire African continent
2024/11/06 11

Satellites
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• SAWS operate 12 radars

• Radar types: C and S-band 

• Has a temporal resolution of 6 minutes

• Has a spatial range of  200km radius, 
scanning at 360 degrees 
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Radar
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SA4.4 t+60

SA1.5 t+48

CSEPS t+60

SA4.4 t+72

SA1.5 t+48

DA t+66

(WW3)

SA4.4 t+48

SA1.5 t+48

SA4.4 t+72

SA1.5 t+48

CSEPS t+60

DA t+66

Models-Numerical Weather Prediction 



Data Assimilation 

❑ SAWS runs a Convective-Scale Data Assimilation Common 

Test Framework (CSDA-CTF) 

❑ The system runs with SA observations

❑ 4DVAR system incorporate radar data 

❑ This system is the first regional DA being developed with 

radar data in Africa
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Models-NWP Continue… 
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Days
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Climate Change
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Projections

2024/11/06 15

Forecasts

Warnings
Alerts

Historical Observations 

and  Analysis

Weather Climate Service Timescales

Potential Customized Products:
▪ Historical climate analysis
▪ Impact based forecasting
▪ Advisories, warnings and 

alerts
▪ Seasonal outlooks
▪ Research 
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Moving from:

What the weather will be: 

(Meteorological thresholds)

- 50mm in 24 hours

- 35 knot winds

What the weather will do: 
(Impact Warnings)

- Roads flooded
- Communities cut off

To:

Impact-based Server Weather Warning Service 
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Impact-based Server Weather Warning Service 
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Forecasts
Warnings

Alerts

1. Impact-based Heat wave Advisories 

2. Discomfort Index 72-Hour forecast 

Heat Waves
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Seasonal Forecasts of 

• Max Temperature (Tx) and

• Minimum Temperature (Tn)

Min & Max Temperatures 
• Minimum and maximum temperatures are expected to 

be mostly above-normal countrywide for the forecast 
period.

• North-eastern parts will be drier and extremely hot – 

may lead to intense heatwaves
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Climate Change
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Projections
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Min & Max Temperatures 

Forecast
Uncertainty
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Forecasts
Warnings

Alerts

1. Thunderstorm identification, tracking, analysis and 

nowcasting

2. Nowcasting of storms for the next few hours

Observation: Radar Monitoring 
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Seasons
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Seasonal Forecasts of rainfall,

Rainfall
Wetter conditions over the interior of the country. 
The north-eastern parts indicate drier conditions 
extending through to the mid-summer period
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The WMO Flood Forecasting Initiative (FFI), established by 

Resolution 21 (CG-XV in 2007), supports and overviews the WMO 

flood forecasting programmes and projects, including FFGS and 

its associated activities.

The main objective of the FFGS/WGC is to advance the capacity 

of NMHSs to forecast the potential occurrence of 

hydrometeorological hazards, namely flash flooding, and related 

secondary hazards, such as rainfall induced landslides, to save 

lives, alleviate human suffering and reduce social and economic 

impacts of these hazards. 

The SAFFG uses the quantitative rainfall estimates of the previous

hours from:

– radar,

– satellite and

– rain gauges

South Africa Flash Flood Guidance (SAFFG)
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Min & Max Temperatures 

Forecast
Uncertainty



Large Scale 

weather patterns

National, regional, 

local scale 

weather impacts

Community, 

“house” scale 

social impacts

SAWS 

monitoring 

weather & 

initiate alerts

PDMCs, 

MDMCs 

impact 

assessment

Coordination

Warnings issued:

Yellow, orange, red

DM structures Media

Rural villages, 

informal settlements,  

Communities

Cities, 

Towns
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Dissemination 

platforms

Communication & Dissemination:

 Integrated “end-to-end” EWS
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Dissemination Platforms 



• In order to reach the “final-mile”, we need to 
engage with more communities and develop 
methods to disseminate warnings and make sure 
they reach the most vulnerable

• Outreach workshops have proven to be very 
successful thus far

• Identify the hazards in the community

• Develop communication chains (using traditional and 
modern methods)

• Create warning messages

• Develop response mechanisms

11/6/2024 27

The “final mile” challenge



SAWS

DISASTER 

MANAGEMENT: 

Provincial / Municipal

Communities at risk

Forums, Police, Fire 

Brigade, etc.

MEDIA

Communication & 

Dissemination:  A 

Comprehensive EWS
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Dissemination Platforms 
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Translation to Local Language & Capacity Building 
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Training & Capacity Building 



SA1p5
SA4

Final Considerations 

Strengths

• Early warning to risks 

• Established partnerships 

and collaborations 

• Some of the risk 

information 

Weaknesses

• Funding resources 

• Human Capacity

• Lack of coordination 

and communication 

• Observation and ICT 

Infrastructure 

• Data Availability

Opportunities 

• Lessons learned, self 

learned and from other 

countries

• Collaboration 

Threats 

• Community capacity 

building 

• Damage infrastructure 

• Data limitation 

ineffective untimely 

forecasting 

Other key hazards

• UV radiation 

• UHI

• Lightning 

• Poor Air quality 



Thank you 
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