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Hydrological extreme events such as droughts and floods have a wide range of impacts on society
and sectors such as agriculture and energy production. The impact of these extremes are
projected to increase with future climate change and there is an urgent need to develop
adaptation measures to reduce and manage the impacts. Long-term analysis of hydrological
extremes, using a combination of models and climate data, helps better plan and manage water
resources under global change. In this study, we modelled and analyzed hydrological extremes of
the Volta river basin at very high-resolution (>10000 river reaches) using the Variable Infiltration
Capacity (VIC) hydrological model, the vector-based river network routing model (RAPID), and highresolution meteorological forcing datasets. The output from the VIC model is evaluated at multiple
time scales (daily to annual) and for extreme events (droughts and floods) using observed
streamflow data during the period 1979-2013. The model performed very well in areas less
affected by dams, with performance increasing from daily to annual time scale. The modelled
streamflow data is used to assess changes and variability in droughts (duration days and severity)
and floods (annual daily maximum). The results show a decreasing and increasing trend in
moderate and severe droughts in northern-eastern and southern parts of the basin, respectively.
An increasing trend in floods is observed in the upper part of the basin (Black and White Volta) and
the main river of the Lower Volta and we found a strong correlation with changes in precipitation
and soil moisture.
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