Forecasting impact of climate change on runoff coefficients in Limpopo basin using Artificial Neural Network (ANN)
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Abstract
This study attempts to look at the effects of climate change on runoff coefficients from the Limpopo basin, which covers the hard veldt and most populated eastern Botswana. A multi-cell water balance technique was used to determine runoff coefficients for the catchment between 1971 and 2000 for the Limpopo catchment. The water balance computed runoff coefficients were then simulated using the Artificial Neural Network (ANN) which subsequently was used for forecasting runoff coefficients up to the year 2016, the long –term national vision plan for Botswana. The optimal Neural Network architecture was developed using Bayesian automated regularization with early stopping and one hidden layer. The transfer functions used were the Log-sigmoid and purelin for the hidden layer and output layers respectively. These choices have primarily been made based on advantage and suitability of each of them. For the purpose of forecasting, the model predictive control was used. However, the final choice of architecture was verified based on a principal component analysis.
From the above analysis, runoff coefficients averaged at a 0.40 for the period 1971-1980. This average subsequently changed to 0.41 and 0.47 for the decades 1981-1990 and 1991-2000 respectively. Then using the forecasted runoff coefficients the  average for the decade 2001-2010 is likely to change to a value of 0.48 and then to 0.50 up to the year 2016. While most rapid increase in runoff co-efficient has been noticed for the decade 1971-1980, with an average increase of 9 % per year, a more or less decline in the average percentage increase values of 4.7, 6.1, 4.7, and 3.8 respectively have been noticed in the subsequent decades.
