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ABSTRACT

In South Africa, several institutions have been made major improvements in providing short (1- 3 day) and medium (4 -14 day), as well as long (up to 6 month) term rainfall forecasts across a range of space scales, which could potentially be applied to benefit agriculture, water resources and many other climate sensitive sectors. The challenge, however, still lies in the improvement of spatial and temporal resolution of the weather and climate forecasts, and the translation of these forecasts into suitable scales and forms that are required by agrohydrological models. In order to address these challenges, a GIS based framework has therefore been developed in which the “translation” of weather and climate forecasts into more tangible agrohydrological forecasts such as streamflows, reservoir levels or crop yields is facilitated for enhanced economic, environmental and societal decision making over South Africa in general, and in selected catchments in particular. The framework is a flexible one and is capable of importing individual and merged rainfall fields estimated from a network of daily reporting raingauges, radars and satellite images, as well as rainfall forecasts provided by Numerical Weather Prediction models into GIS for spatial disaggregation, reformatting, data joining and extracting to 1946 hydrologically inter-linked Quaternary Catchments that make up southern Africa. Furthermore, generic algorithms have been developed within the framework to translate categorical monthly and seasonal forecasts into a daily time series values suitable for agrohydrological models. The outputs of the various weather and climate models were applied together with the daily time step ACRU model to simulate flow forecasts in the Mgeni catchment in KwaZulu-Natal, South Africa. In taking account of uncertainty in the rainfall forecasts through the process of translating these to daily streamflow simulations by the ACRU model, some skilful forecasts of streamflows can be obtained which can help decision makers to take protective action against the impacts of hydro-climatic variability.  

