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Abstract
Monthly rainfall data in Burkina-Faso, West Africa, over a period of 77 years are extracted from three different gridded data sets,
available either on the web: CRU (Climatic Research Unit, Norwich, UK), SIEREM (HydroSciences Montpellier, France), or from
the National Meteorological Center of Burkina-Faso. With a view to modelling the runoff-rainfall relationship at the monthly time
step, these data are used at the 0.5°∗0.5° scale. Despite mean, minimum, standard deviation and inter-annual variability being
very similar for the period 1922 to 1998, the three gridded data sets used show an important spatial variability of values with time,
and some differences are observed which lead to significantly different runoff-rainfall simulations. Comparison of the rainfall
grids has shown that differences between the precipitation grids are more pronounced during years when the rainfall is lower;
this also applies to areas where the rainfall is lower. The three different rainfall grids produce differences in mean rainfall of 4 to
11%, depending on the grids that are compared. While these results are obviously specific to the station networks and interpolation method used, they provide an indication of the differences that can arise.
It is recommended that as many stations as possible are used to better assess areal rainfall. These biases have a strong influence on the results of the runoff-rainfall modelling (using the GR2M conceptual model): the Nash criteria show differences of
about 20% and calculated flow of 30% to 40%. This study illustrates the levels of uncertainty when using available rainfall gridded data sets, for rainfall-runoff studies in West African developing countries, which is important in the context of predicting
water resources for the future from the GCM outputs for the 21st century.
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Introduction
Accurate simulation/estimation of river flows is important for
numerous applications in water resource planning and management. If we exclude the problem of gathering runoff data from
African countries, where the observations within the national networks were often interrupted during the 1980s (Mahe and Olivry,
1999), in most catchments there are two major sources of uncertainty that limit accuracy: hydrological modelling (structure and
parameterisation) and climate data (especially precipitation) used
to drive hydrological models. The latter is a particular problem in
most developing countries where meteorological networks are relatively sparse in time and space. For large-scale hydrological modelling, a common approach is to use gridded climate data as input
to a gridded rainfall-runoff model, where the hydrological grids
are linked to a drainage network. For example, in West Africa
Ouedraogo et al. (2001) suggest a semi-distributed conceptual
modelling of rainfall-runoff at the monthly time step to study climatic variation and its impacts on hydrological variability (Paturel
et al., 2003a; 2003b). Such an approach allows the prediction of the
depth of runoff from latitude/longitude grids of rainfall, potential evapotranspiration and soil-water capacity. Many publications
on this topic have appeared about Southern Africa, among which
Hughes (1995) or Lee and Oh (2006), which use different kinds of
rainfall-runoff models for water resource assessment purposes. In
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West Africa rainfall-runoff models are most sensitive to rainfall,
and it is therefore important to understand biases of rainfall data
before their use in a water resource model (Paturel et al., 2003b),
and the effect of these biases on predicted runoff and river flow
(Lee and Oh, 2006; Rubarenzya et al., 2007). But accessibility to
data is a serious problem limiting research performance.
This paper is not about the relationships between rainfall distribution and runoff modelling (others like St-Hilaire et al., 2003;
Dong et al., 2005; and Lee and Oh, 2006 have done this) or about
how well or not the existing data sets allow reproduction of the
‘real’– or most probable – rainfall fields. The purpose of this paper
is to evaluate data from three gridded rainfall data sets of monthly
rainfall available for Burkina-Faso over the period 1922 to 1998,
and to analyse the consequences of each choosing one of them on
the simulated river flows in 5 basins across Burkina-Faso. The aim
is to process the data as though we were in the situation of a nonspecialist rainfall data-set user, who will use only one source of
data, ignoring the consequences.

Data and rainfall grids
Access to rainfall data in West Africa
Raw data: Raw data are rarely available for free through the
National Meteorological Services, and costs are sometimes very
high, although the WMO 40th resolution asks for the free exchange
of data for research and educational purposes (WMO, 2001). In
their own countries, African researchers often have great difficulties to obtain access to rainfall data, and especially recent data
(e.g. after 1990).
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