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Stepwise analogue downscaling for hydrology (SANDHY): validation experiments over France Sabine Radanovics1 , Jean-Philippe Vidal 1 , Eric Sauquet 1 , Aurélien Ben Daoud 2 , Guillaume Bontron 2 1 Irstea, UR HHLY, 5 rue de La Doua, F-69100 Villeurbanne, France (sabine.radanovics@irstea.fr) 2 Compagnie Nationale du Rhône (CNR), 2 rue André Bonin, 69316, Lyon, France Results 1. Reference simulation: CRPSS and bias show a spatial distribution similar to the one of the mean precipitation with high skill and positive bias where mean precipitation is high, and lower skill and very small or slightly negative bias in dry regions. (Fig. 4 and 7 top left)

2. Out-of-sample validation: The average skill loss compared to the reference simulation is reasonable (Fig. 5) with some more skill loss in the northern part of the country and no loss in the southeastern part. (Fig. 6) The bias is somewhat stronger than for the reference simulation. (Fig. 7)

3. Alternative archive: Using the alternative archive leads to small and spatially uniform skill loss (Fig. 6), but changes the bias (Fig. 7) compared to the reference simulation.

4. Imperfect predictor domains: The skill loss is very similar to the out-of-sample validation, while the bias is rather similar to the reference simulation. 

Objective

• Testing the performance of SANDHY on independent data under current climate conditions.

• Testing the dependence of the performance on the archive for searching analogue dates and on the predictor domains optimised for a given period. Experiments 1. Reference simulation: Simulation of the late period using the late period as an archive for searching the analogue dates, thus representing the best possible case. (Fig. 3)

2. Out-of-sample validation: Simulation of the early period using the late period as archive. The idea is to simulate a period whose local data is not "known" by the model as it would be the case in any application.

Alternative archive:

The late period is simulated using the early period as archive.

4. Imperfect predictor domains: The early period is simulated using the early period as archive. 

Conclusions

• SANDHY is quite robust in terms of downscaling skill at most locations (experiment 2)

• Changing the archive has only small impacts on the skill but changes the bias at some locations. (experiment 3)

• The skill loss observed in experiment 2 stems rather from the imperfect predictor domains than from the imperfect archive (experiment 4).

• The bias tends to be positive in regions with high mean precipitation and slightly negative in drier regions.

• We can not expect to have a constant bias if the archive period differs from the simulation period.

• Overall the results increase the confidence in applying SANDHY skillfully for downscaling in various contexts over France.
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 6 Figure 6: Spatial distributions of CRPSS differences between the four experiments and the reference simulation.
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 1 Figure 1: For a large scale target situation the N most similar situations are searched in the reanalysis archive. The local precipitation recorded on these analog dates gives an estimate for the target day.
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 472 Figure 4: Spatial distribution of the continous ranked probability skill score (CRPSS) with climatological distribution as reference for the reference simulation.
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 35 Figure 3: Time periods used in the different experiments. Predictor domains have been optimized over the late period for all experiments.
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