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Abstract

Analogue methods provide a statistical precipitation prediction based on syn-

optic predictors supplied by general circulation models or numerical weather

prediction models. The method samples a selection of days in the archives that

are similar to the target day to be predicted, and consider their set of corre-

sponding observed precipitation (the predictand) as the conditional distribution

for the target day. The relationship between the predictors and predictands re-

lies on some parameters that characterize how and where the similarity between

two atmospheric situations is defined.

This relationship is usually established by a semi-automatic sequential proce-

dure that has strong limitations: (i) it cannot automatically choose the pressure

levels and temporal windows (hour of the day) for a given meteorological vari-

able, (ii) it cannot handle dependencies between parameters, and (iii) it cannot

easily handle new degrees of freedom. In this work, a global optimization ap-

proach relying on genetic algorithms was able to optimize all parameters jointly

and automatically.

The global optimization was applied to some variants of the analogue method

for the Rhône catchment in the Swiss Alps. The performance scores increased

compared to reference methods, especially for days with high precipitation to-
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