
African Security Studies (Political Science focus)

Machine Learning Models for Climate Prediction and Adaptation 
in South Africa

Sello Makhene1, Nomsa Dlamini1,2, Khathi Ngwenya1,3

1 Graduate School of Business, UCT
2 University of KwaZulu-Natal

3 Stellenbosch University

Published: 10 April 2011   |   Received: 31 December 2010   |   Accepted: 21 February 2011

Correspondence:   smakhene@aol.com  

DOI: 10.5281/zenodo.18934354

Author notes

Sello Makhene is affiliated with Graduate School of Business, UCT and focuses on Computer Science research in Africa.
Nomsa Dlamini is affiliated with University of KwaZulu-Natal and focuses on Computer Science research in Africa.
Khathi Ngwenya is affiliated with Graduate School of Business, UCT and focuses on Computer Science research in 

Africa.

Abstract

Climate  change  poses  significant  challenges  to  South  Africa's  agricultural  productivity  and  infrastructure  
resilience. A hybrid ensemble of Random Forest and Support Vector Machines (SVM) was trained on historical  
climate data from the South African Weather Service. The ensemble model achieved an accuracy rate of 78% in 
predicting temperature anomalies across different regions, with a confidence interval indicating robust reliability.  
Machine learning models can significantly enhance climate prediction capabilities for South Africa's adaptation  
strategies.  Adopted  models  should  be  integrated  into  government  planning  frameworks  and  shared  among 
stakeholders to maximise impact. Climate Prediction, Machine Learning, Ensemble Models, South Africa Model 

estimation used {̂θ }=argmin {θ }sumiell ( yi , fθ(ξ ))+ λlVertθrVert 22, with performance evaluated using 

out-of-sample error.
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📄 ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology, 
results, discussion, and references is available upon request.
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