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Abstract
Uncertainty about hydro-climatic conditions in the immediate future (today), as well as the near (up to one week)
and more distant futures (up to one season) remains a fundamental problem challenging decision makers in the fields
such as water resources, agriculture, and many other water-sensitive sectors in Southern Africa. Currently many
institutions, such as the SA Weather Service, provide weather and climate forecasts with lead times ranging from 1 d
to one season. However, disconnects exist between the weather/climate forecasts and their links to agrohydrological
models, and in the applications of forecast information for targeted agricultural and water-related decision-making.
The skills level of the current weather and climate forecasts, and the mismatch in scales between the output from
weather/climate models and the spatial scales at which hydrological models are applied, as well as the format of seasonal forecasts in that they cannot be used directly in agrohydrological models, are some of the problems identified
in this study and are being addressed. This has necessitated the development of a GIS-based framework 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 all the inter-linked quaternary catchments for enhanced economic,
environmental and societal decision making over South Africa in general, and in selected catchments in particular.
For monthly and seasonal (i.e. 3-month lead time) forecasts, two methods, viz. the Historical Sequence Method and
the Ensemble Re-Ordering Method have been developed to translate the triplet of forecast rainfall probabilities
(i.e. above, near and below normal) into daily quantitative values of rainfall for use in hydrological models. The
first method was applied together with the daily time step ACRU Model to simulate seasonal flow forecasts in the
Mgeni catchment in KwaZulu-Natal, South Africa. In taking account of uncertainty in the seasonal rainfall forecasts
through the process of translating these to daily streamflow simulations by the ACRU Model, some skilful initial
forecasts of streamflows can be obtained which can assist decision makers to take protective action against the
impacts of hydro-climatic variability.
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Introduction
Uncertainties about future climatic conditions create major risks
to not only natural resources such as water, agriculture, forestry
or to fisheries, but also to other climate-sensitive sectors which
include traffic, energy, city planning and environmental protection. Agriculture and water resources are, however, considered as the most weather- and climate-dependent of all human
activities (Hansen, 2002; Maini et al., 2004). The marked intraseasonal and inter-annual variability of climate over Southern
Africa has induced a high-risk environment for decision takers
in water resources and agriculture because these variabilities
affect the major inputs to the hydrological system and certain
processes within it (Kunz, 1993; Schulze, 1997). Hence, water
resource managers and agriculturalists in Southern Africa need
to be advised of likely climatic and hydrological conditions
well in advance by producing skilful hydro-climatic forecasts
that have the potential to reduce risk in the near and long term,
and to provide valuable support to meet the increasing and com* To whom all correspondence should be addressed.
 +27 33 260 6055; fax: +27 33 260 5818;
e-mail: yonbey@yahoo.com
Received 10 September 2007; accepted in revised form 11 April 2008.

Available on website http://www.wrc.org.za
ISSN 0378-4738 = Water SA Vol. 34 No. 3 July 2008
ISSN 1816-7950 = Water SA (on-line)

peting demands for limited water resources. In South Africa,
many institutions such as the South African Weather Service
(SAWS), the University of Pretoria and the University of Cape
Town have been actively involved in providing short- (1 to 3 d)
and medium- (4 to 14 d), as well as long-term (up to 6 months)
rainfall forecasts across a range of space scales. Some of these
forecasts (e.g. SAWS seasonal forecasts) for Southern Africa
have been shown to possess certain levels of skills when they are
compared against observations (Klopper and Landman, 2003).
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. These challenges
must be addressed if hydrological and/or crop-yield models are
to contribute to the task of transformation of weather/climate
forecasts into more tangible attributes such as streamflows, reservoir levels, irrigation requirements, soil water content, and
crop yields. A general description of a GIS-based framework
developed in this study is given in the next section, followed
by a brief description of the ACRU Model (Schulze, 1995) for
streamflow simulations. An evaluation of one method of temporal downscaling of categorical seasonal forecasts is then presented in order to demonstrate its potential usefulness. Finally,
concluding remarks are provided. The research described in
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