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Observed trends 
 Observed trends indicate increased temperatures (0.5 – 2 ºC) 

over much of Africa with variable trends  (IPCC – AR 5) 
 Uncertainty due to data scarceness underlines the importance 

of having accurate weather observation networks 
 
 

 



What are the implications for Agriculture 
in South Africa?  

 Projections based on Climate simulations of the Conformal Cubic Atmospheric Model based on 
Sea Surface Temperatures and Sea Ice data as simulated by 6 coupled Global Climate Models, 
A2 (“business as usual” scenario) 

GFDL-CM2.0 [The version 2.0 CGCM of the Geophysical Fluid Dynamics Laboratory (GFDL) of the National Oceanic and Atmospheric Administration (NOAA) in the United States] 
GFDL- CM2.1 [The version 2.1 CGCM of the Geophysical Fluid Dynamics Laboratory (GFDL) of the National Oceanic and Atmospheric Administration (NOAA) in the United States] 
ECHAM5/MPI-Ocean Model [The CGCM from MPI in Germany] 
UKMO-HadCM3 (The Met Office Third Hadley Centre Coupled Ocean-Atmosphere GCM - United Kingdom) 
MIROC3.2-medres (Model for Interdisciplinary Research on Climate 3.2, medium resolution version, of the Japanese Agency for Marine-Earth Science and Technology) 
CSIRO Mark3.0 (The version 3.0 CGCM of the Commonwealth Scientific and Industrial Research Organisation in Australia) 
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Temperature 

Range of possible outcomes 

 
CSIRO Mark3.5 from Australia 
GFDL-CM2.0 from NOAA 
GFDL-CM2.1 from NOAA 
MIROC3.2-medres from  
                 JAMSTEC 
MPI  -  Ocean Model from  
            Germany 
UKMO-HadCM3 from  
            the United Kingdom 
 









Shifting climate zones: Projected Koppen-
Geiger climate zones for a 3ºC increase in 

the average global temperature 
A basic trend towards warmer and drier 

conditions  



The percentage of area covered by the respective 
Köppen-Geiger climate zones over southern Africa 
(Africa south of 22º S) under the baseline climate as 
well as projected ensemble average and range of 
coverage for the 1, 2 and 3ºC temperature worlds.  



Köppen-Geiger climate 
zones 
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2060 2090 
Macadamia 





Implications for production? 
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2060 2090 
Maize 
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2090 

Maize 



2015 2030 

2060 2090 
Irrigated Sugarcane 



2015 2030 

2060 2090 
Winter Wheat 



The crop suitability maps are based on environmental 
criteria only and do not consider the following: 
• New cultivars: Development of new cultivars could make 

it possible to plant in higher temperatures, which would 
change the production areas correspondingly. 

• Plant diseases:  Climate change will affect the fecundity, 
dispersal and distribution of plant diseases and pests.  
Higher temperatures will increase overwintering of 
pathogens and pests, modify host susceptibility to 
infection, accelerate pathogen and vector life cycles and 
increase the sporulation and infectiousness of fungi. 

• Effect of increased CO2: Increased CO2 levels are likely 
to have a positive effect on potential water use efficiency 
and crop productivity. Crops such as potato, cotton, 
wheat, and soybeans benefit substantially from 
additional atmospheric CO2, while crops such as maize, 
sorghum and sugarcane are more limited. 



Summary 
 Observed and projected trends in climate variables have implications 

for agriculture in South Africa 
 Temperature and rainfall changes may result in a shift in climate zones 

predominantly towards warmer and therefore more arid 
 Different crops are not affected the same way by climate change as 

climate zones shift  
 The production area of some crops could increase (sugarcane, 

groundnut and cotton) 
 The production area of most crops could decrease (examples include 

maize, soybean, sorghum, sunflower, potato and Smuts finger grass),  
 The production area for wheat mostly remain unchanged, 
 The role of climate monitoring through good quality weather station 

networks cannot be overstated – towards monitoring climate change, 
differentiate between change and variability and to evaluate climate 
change projections 
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