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Most impact studies of climate change on river flow regime are performed following top-down approaches, where
changes in hydrological characteristics are obtained from rainfall-runoff models forced by downscaled projections
provided by GCMs. However, such approaches are not always considered robust enough to bridge the gap between
climate research and stake holders needs to develop relevant adaptation strategy (Wilby et al., 2014).
Alternatively, ‘bottom-up’ approaches can be applied to climate change impact studies on water resources
to assess the intrinsic vulnerability of the catchments and ultimately help to prioritize adaptation actions for areas
highly sensitive to small deviations from the present-day climate conditions.
A general framework combining the scenario-neutral methodology developed by Prudhomme et al. (2010)
and climate elasticity analyses (Sankarasubramanian et al., 2001) is presented and applied to measure the
vulnerability of low flows and droughts on a large dataset of more than 400 French gauged basins.
The different steps involved in the suggested framework are:
- Calibration of the GR5J rainfall runoff model (Pushpalatha et al., 2011) against observations,
- Identification of the main climate factors influencing low flows,
- Definition of the sensitivity domain for precipitation (P), temperature (T) and potential evapotranspiration (PE)
scenarios consistent with most recent climate change projections,
- Derivation of the response surface describing changes in low flow and drought regime in terms of severity,
duration and seasonality (Catalogne, 2012),
- Uncertainty assessment.
Results are the basis for a classification of river basins according to their sensitivity at national scale and for
discussions on adaptation requirements with stakeholders.
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