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Sect. S1 Number of neighbours for each station in the neighbourhood
approach
[ section 3.2.2]
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Figure S1: Number of other stations in each station's neighbourhood (0.3° radius). Only
EDF stations are shown, as only these were used for the non-stationary analysis.

Sect. S2 Relative influence of WPs on hourly annual maxima

[ section 4.1.2]
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Figure S2: Same as Fig. 6, but for hourly annual maxima. Relative influence of the four
weather patterns on monthly/seasonal/annual maxima of hourly precipitation intensity
in the study region, grouped by stations north (left) and south (right) of the climatological
divide.



Sect. S3 Non-stationary 20-year return levels in 1990 and 2020

[ section 4.2]
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Figure S3: 20-year return level of daily precipitation intensity in years 1990 (top) and
2020 (bottom) in the non-stationary framework (same data subset and method as in Fig.
8). Note that the colourbar is different from Fig. 4.



Nonstationary 20-year return level - 1990 - hourly
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Figure S4: 20-year return level of hourly precipitation intensity in years 1990 (top) and

2020 (bottom) in the non

stationary framework (same data subset and method as in Fig.

10). Note that the colourbar is different from Fig. 7.



Sect. S4 Comparison of methods for computing seasonal and annual
return levels

[ section 5.1.3]

The following figures are in support of the section 5.1.3 of the Discussion. We compare
two different methods for estimating seasonal and annual return levels: method 1

consists of fitting the GEV directly to seasonal / annual maxima, whereas method 2
consists of analytically deriving seasonal and annual return levels from the monthly fits.
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Figure S5: Percentage of stations where the N-year return level (top: N=20, bottom: N=50) is within the 90%
confidence interval of the estimated CDF, at hourly (left) and daily (right) scale. Gray: method 1. Cyan: method 2. In
each case (n=20 or N=50), only the stations whose neighborhood samples contain at least 3*N years are considered,
in order to get reliable estimates of empirical return levels. Only the long EDF time series are used for producing this
figure.
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20-year daily return level - annual comparison
Annual GEV Annual from Seasonal GEV

20-year hourly return level - annual comparison
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Figure S6: comparison of the two methods for daily (left) and hourly (right) estimates of stationary annual 20-year
return levels. All available data in 1980-2023 with >25 years of observations is shown here.
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Figure S7: comparison of the two methods for daily (left) and hourly (right) estimates of trends in annual 20-year

return levels in the non-stationary analysis. Only EDF stations with long time series are shown here.



Sect. S5 Station metadata

Station codes, names, locations, and first and last year of observations used in the
study. For stationary analysis, only observations from 1980 or later are used. For non-
stationary analysis, only the observations by EDF are used.

Provider Code Name Lat Lon Altitude FirstYear LastYear First Year Last Year
(°) (°) (M) Daily Daily Hourly Hourly
EDF-DTG | 1252 Izernore Tra- 46.24 5.55 430 1958 2022 1958 2022
blettes
EDF-DTG | 1272 Chezery 46.22 5.87 580 1960 2022 1960 2022
EDF-DTG | 1280 Génissiat Injoux 46.05 5.81 335 1978 2022 1978 2022
EDF-DTG | 1316 Abondance Frogy 46.29 6.74 1000 1960 2022 1960 2022
EDF-DTG | 1344 Chamonix 4593 6.88 1035 1959 2022 1959 2022
EDF-DTG | 1350 Les Contamines 45.82 6.73 1181 1980 2022 1987 2022
EDF-DTG | 1365 Cluses Pressy 46.08 6.56 475 1969 2022 1969 2022
EDF-DTG | 1371 Le Grand Bornand 4598 6.46 1300 1980 2022
EDF-DTG | 1380 Samoens 46.08 6.72 695 1985 2022 1986 2022
EDF-DTG | 1406 Thones 45.88 6.32 625 1959 2022 1959 2022
EDF-DTG | 1422 Aillon Le Jeune 45.62 6.08 900 1960 2022 1960 2022
EDF-DTG | 1432 Vallia"Res 4590 5.92 310 1961 2022 1961 2022
EDF-DTG | 1510 Ste-Foy Le Miroir 45.60 6.89 1225 1980 2022 1986 2022
EDF-DTG | 1524 Moutiers 45.48 6.53 480 1980 2022 1987 2022
EDF-DTG | 1525 Valmorel 45.46 6.45 1400 1989 2022 1989 2022
EDF-DTG | 1540 Pralognan 45.38 6.72 1420 1980 2022 1987 2022
EDF-DTG | 1548 Vignotan 45.45 6.58 600 1959 2022 1959 2022
EDF-DTG | 1571 Roselend Beau- 45.69 6.63 1580 1980 2022 1985 2022
fort
EDF-DTG | 1580 Belleville 45.77 6.64 1215 1960 2022 1960 2022
Hauteluce
EDF-DTG | 1604 Grand Scala 45.21 6.96 1720 1975 2022 1975 2022
EDF-DTG | 1610 Bonneval Tralenta 45.37 7.05 1830 1984 2022 1984 2022
EDF-DTG | 1624 Avrieux Villarodin 4521 6.72 1100 1959 2022 1959 2022
EDF-DTG | 1633 Le Chatelard 4521 6.47 740 1980 2022 1983 2022
EDF-DTG | 1638 Valloire 45.17 6.43 1435 1980 2022 1986 2022
EDF-DTG | 1664 Le Glandon Ste 45.33 6.29 545 1959 2022 1959 2022
Marie
EDF-DTG | 1702 Fond De France 45.28 6.07 1085 1980 2022 1984 2022
EDF-DTG | 1706 Allevard 45.40 6.07 495 1980 2022 1980 2022
EDF-DTG | 1732 Grave 45.05 6.29 1798 1956 2022 1956 2022
EDF-DTG | 1750 Allemont Le Rivier 4520 6.04 1270 1980 2022 1986 2022
EDF-DTG | 1753 Livet 45.12 5.96 703 1989 2022 1989 2022
EDF-DTG | 1778 Pont Escoffier 45.00 6.07 766 1980 2022 1989 2022
EDF-DTG | 1804 Champoleon Les 4472 6.26 1270 1959 2022 1959 2022
Borels
EDF-DTG | 1812 St Bonnet 4468 6.07 1020 1980 2022 1984 2022
EDF-DTG | 1814 Molines 4475 6.12 1240 1952 2022 1952 2022
EDF-DTG | 1820 La Chapelle Val- 44.81 6.20 1265 1980 2022 1988 2022
gaudemar
EDF-DTG | 1832 St Etienne En 4469 5.94 1265 1958 2022 1958 2022
Dévoluy
EDF-DTG | 1844 Pellafol Le Sautet 4482 5.91 800 1963 2022 1963 2022
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