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Storylines to synthetize the range of future plausible climates
over France for hydrological studies

The precipitation response to global warming over metropolitan France is highly An ensemble of 17 bias-corrected 12-km-resolution EURO-CORDEX projections
uncertain. To capture the range of the possible futures, a large ensemble of that have been selected to be consistent with the range of changes in mean
projections should be considered. How can we synthetize it for hydrological studies? temperature and precipitation of the CMIP6 ensemble over France [1].

1. The probabilistic approach based on ensemble distribution products

Annual precipitation changes, RCP8.5, (2070-2099) vs. (1976-2005) Model used to compute the distribution products by grid point
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2. The possibilistic approach based on storylines

The request from water resource managers : choose 4 simulations illustrating the most contrasting futures possible.

Input data: mean temperature and precipitation changes over France, end of the century, RCP8.5, 4 seasons.
Methodology [2]: Hierarchical clustering (Euclidian distance + minimum variance criterion) and selection of one projection per cluster (experts/users co-construction).
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4 storylines (relative to the full ensemble)
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French national climate services are based on 17 bias-corrected EURO-CORDEX projections which do not agree on the simple sign of future annual precipitation changes.
Water resource managers are requiring to narrow the ensemble down to 4 contrasted storylines.

A hierarchical clustering method based on mean changes of temperature and precipitation was used to classify the projections, and one model from each group was selected
(expert and users co-construction).

The set of the 4 storylines broadly captures the ensemble mean pattern and the spread of main climatic parameters changes from the full ensemble.
All storylines project warmer and drier summers spreading from south to north, leading to a generalization of the Mediterranean climate in France.

Future work: to add new variables in the analysis (eg: other parameters, other periods, other scenario) and to test objective methods to select one model from each group.

Storylines are subjective and their selection must be adapted to the user's needs.
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