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South African Environmental Observation Network (SAEON)

- Established in 2002 within the National Research Foundation 

(NRF) - Department of Science and Innovation (DSI)

- One of five national facilities

- Biodiversity & environmental sciences: South African Institute for Aquatic 

Biodiversity (SAIAB) and SAEON

- Nuclear science: iThemba Labs – Laboratory for Accelerator Based Sciences

- Astronomy: South African Astronomical Observatory (SAAO) and South 

African Radio Astronomy Observatory (SARAO)

- Vision “World-class environmental research platforms for a 

sustainable society”



Global Risk Report 

2021
2022

Source: World Economic Forum
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Centre for Research on the Epidemiology of Disasters (CRED) 
launched the Emergency Events Database (EM-DAT)

South African Risk And Vulnerability Atlas (SARVA) 
(https://sarva.saeon.ac.za/atlas/)



IPCC: The Physical Science basis
August 2021



IPCC: Impacts, Adaptation and 
Vulnerability

February 2022



Early Warning System

https://public.wmo.int/en/media/press-
release/early-warnings-all-action-plan-
unveiled-cop27

2022 report
- 110 million directly affected
- 5000 fatalities
- Over US$8.5 billion in damages
- Droughts – lead in deaths & 

people affected 
- Floods lead in economic damages



Observations 
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Remote sensing and Reanalysis – Twenty 
four hour rainfall

Botswana 18 February 2017 Zambia 17 
December 2016

Zambia 21 
January 2017

Zambia 17 April 
2019

Implementation of the SADC Cyber-
Infrastructure Framework 



South African Polar Research 
Infrastructure (SAPRI)

Shallow Marine and Coastal 
Research Infrastructure

The Expanded Freshwater and 
Terrestrial Environmental 
Observation Network

• South African Environmental Observation 
Network (SAEON) - South Africa investing in 
longterm observation networks 

• SAEON hosts three South African Research 
Infrastructure Roadmap (SARIR) Ris namely 
SMCRI, SAPRI and EFTEON

• Sites distributed carefully to cover 
surrounding oceans and different biomes

• Data helps with development of multi-hazard 
early warning systems

SAEON, EFTEON, SMCRI and SAPRI areas of operation



SAEON Data Catalogue:
https://catalogue.saeon.ac.za/



Weather and Climate Numerical 
Modelling
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Resolution and dynamical downscaling
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Turbulent Kinetic Energy

• Dry 
atmosphere

• Scale-
awareness

• Energy spike 
during the 
spin up period



Spatial Scales in Atmospheric Modelling

Courtesy of Dr Bouyssel



• Many models in used for 
research and operations

• Global & downscaled

• Available computations 
resources:

– Operational 
convective scale 
modelling

– Operational seasonal 
forecasting

– Climate change 
projections

– Paleo climate studies

– Sensitivity studies

South African Context: Models running 



• Cloud Microphysics: 
mostly similar, 
presence of graupel 
no difference, SBU-
YLIN- least rainfall

• Planetary boundary 
layer schemes –
non-local and TKE-
based- no major 
differences

• Convection scheme 
– use resulted in 
biggest difference
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Implementation of the SADC Cyber-
Infrastructure Framework 

Model Sensitivity Studies: WRF



Model Development 

Engelbrecht FA, WA Landman, CJ Engelbrecht, S Landman, MM Bopape, B Roux, JL McGregor and M Thatcher, 2011: Multiscale Climate 

Modelling over Southern Africa using a variable-resolution global model. Water SA, 37, 647-658.



Simulation of South Africa streamflow over natural 
and urban landscapes using the 

INM RAS-MSU land surface model

Objectives:
1. To evaluate the performance of the INM RAS-MSU LSM when 

simulating river flows in South Africa.

2. To study the sensitivity of the INM RAS-MSU LSM to spatial 
resolution.

3. To investigate the potential impacts of climate change on future 
river flows in South Africa (1979-2100).

4. To develop an urban scheme within the INM RAS-MSU LSM and 
simulate urban landscapes effects on surface hydrological 
processes in Gauteng.

Candidate : Mr. T Mohomi
Supervisor : Dr MM Bopape (NRF-
SAEON)
Co-Supervisor : Prof H Chikoore

Dr VM Stepanenko (MSU, Russia)
Prof I Dhau

Figure 1: Topography over Eastern interior of South Africa



• Modelling and Postprocessing training workshop : e.g. 21 to 25 November 2022

Training Workshops

❖ 2023 planned 
workshops:

• Ocean 
modelling

• Data 
assimilation

• Land surface 
modelling and 
large eddy 
simulations –
University of 
Moscow



SAEON Science Engagement 



• Multi-disciplinary research is essential for understanding 
environmental/ earth systems change and variability (natural and 
human-induced) 

• Observations – technicians, engineers & scientists – process studies 

• Models – process understanding, numerical techniques, software 
development for different architectures, machine learning for 
parametrizations

• NRF funding opportunities for Hons, Masters and PhD

• Graduate Student Network (GSN) – for postgraduate students –
annual meetings

• Happy to collaborate  

Concluding Remarks



Enkosi,  Thank you, 
Re a leboga, Siyabonga, Dankie
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