
probabilistic representation of precipitation. This suggests that incorporating a stochastic approach like HC-SWG can improve

ensemble forecast spread and better capture precipitation extremes. The contrast is clear in Stockholm, where the ECMWF

ensemble is very concentrated, while the HC-SWG reproduces a much broader distribution that is closer to the observed one.

A similar behaviour is found for Brest, showing that this added value is not limited to a single station. At the same time, the

HC-SWG CDFs are shifted slightly toward higher precipitation values than the observations in particular for Stockholm at a245

lead times of 8 and 10 days (Figure 6 b, c), consistent with a tendency to overestimate event magnitude. This helps explain why

threshold-based skill scores such as PSS and SEDI remain high: even when the predicted amounts are too large, the forecasts

still often correctly identify events as exceeding the chosen quantile. Overall, these results suggest that the main improvement

brought by HC-SWG is not only a better identification of extreme-event occurrence, but also a more realistic representation of

forecast uncertainty and ensemble spread. For the rest of the stations, we show results in Table B1 in Appendix B.250
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Figure 6. Cumulative Distribution Functions (CDFs) of observed (black) and forecasted (HC-SWG, red; ECMWF, blue) extreme precipita-

tion. We consider Stockholm (a–c) and Brest (d–f) at lead times T = 6 (a, d), 8 (b, e) and 10 (c, f).
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