Table S1: Names and corresponding watershed area of hydrometric stations located on Figure 1 in
main manuscript
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V003201 .
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V014401 | 6.55 46.11 Giffre a Taninges Arve 325| 0.3 609




0 [Pressy]
V022201 Arve a Arthaz-Pont- 166 .
6.27 46.15 Arve 5.5 433 Robin, GRDC
0 Notre-Dame 4
V100001 103
0 5.95 46.14 Rhone a Pougny Rhone 20 6.1 393
V102001 Rhéne a Injoux- 109
Rh6 5.8 290
0 >-81 46.03 Génissiat [Bognes] one 10
V144002 . . 139
0 5.7 45.7 Rhone a Brens Rhone 60 4.6 217
V313002 505
0 4.8 45.6 Rhone a Ternay Rhone 60 1.3 155
V401001 R . 664
0 4.87 44.93 Rhone a Valence Rhone 50 1.1 149
V453001 709
0 4.7 44.48 Rhone a Viviers Rhone 00 1.1 62
V720001 . . . 955
0 4.62 43.75 Rhone a Beaucaire Rhone 90 0.8 4 GRDC
'wW000001 N . \
0 6.98 45.44 Isére a Val-d'Isére Isére 46 6.8 1854 GRDC
w011001 NN . .
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La R he 3
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6.39 44.45 Durance | 946 | 0.04 781 Robin, GRDC
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X050001 Durance a Espinasses 358 .
6.27 44.47 Durance 0.5 762 Robin, GRDC
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Figure S1: Grid of SAFRAN reanalysis and grid centroids of Euro-Cordex



Table S2: GCMs and RCMs models used in the study

Short

Global model Institution Regional model Institution
name
EARTH-| EC-EARTH Irish Centre for RCA4 Swedish Meteorological
RCA4 High-End and Hydrological
Computing Institute (SMHI)
(ICHEC)
HadGE | HadGEM2-ES |Met Office Hadley CCLM4-8-17 Climate Limited-area
M- Centre Modelling Community
CCLM (MOHC) (CLM-com)
[PSL- |IPSL-CM5A-MR| Institut Pierre- RCA4 Swedish Meteorological
RCA4 Simon Laplace and Hydrological
(IPSL) Institute (SMHI)
MPI- MPI-ESM-LR Max-Planck- CCLM4-8-17 Climate Limited-area
CCLM Institute for Modelling Community
Meteorology CLM-com
(MPI-M)
MPI- MPI-ESM-LR Max-Planck- REMO-2009 Center for Science
REMO Institute for (CSO)
Meteorology
(MPI-M)
NorESM| NorESM1-M Norwegian HIRHAMS5 Danish Meteorological
- Climate Centre Institite (DMI)
HIRHA (NCC)
M5
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Figure S2: annual (first row) and seasonal (second row) streamflow for the observations, the
simulations with J2000-Rhone-classic (blue) and simulations with J2000-Rhéne-glaciers (red) in
the period 1976-2022
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Figure S3: yearly Contribution (black) and linear regression (red) of icemelt to total streamflow in
summer months and the entire year. The numbers represent the evolution of the linear regression
from the first to the last year that is significant when bolded with a star.
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Figure S4: Comparison between J2000 simulations using SAFRAN reanalysis (solid lines) and

using climate models (5 models average in dotted lines, spread of the 5 models in shaded areas) in

the period 1976-2005
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Figure S5:evolution of mean (lines) and range (shades) of a-f annual streamflow and g-1 annual
icemelt simulated by J2000-Rhone-glaciers using 5 climate chains under RCP 8.5 scenario.

Table S3: Evolution (in %) of streamflow over the period 1975-2095. The bold and underlines
values are significant at the Mann-kendall statistical test

Upper Rhone Arve Isére Drac Durance Beaucaire

EARTH- -18 -39 -46 -45 -44 =21
RCA4

HadGEM- -17 -17 -18 -18 -27 -8
CCLM

IPSL-RCA4 -1 -26 -28 -30 -35 +7

MPI-CCLM -3 -11 -11 -5 -6 +10

MPI-REMO +17 +2 +3 +9 -4 +15




Table S4: Evolution (in %) of icemelt over the period 1975-2095. The bold and underlines values
are significant at the Mann-kendall statistical test

Upper Rhone Arve Isére Drac Durance Beaucaire
EARTH- -24 -59 -100 -100 -82 -45
RCA4
HadGEM- -81 -44 -100 -100 -76 -82
CCLM
IPSL-RCA4 +7 -61 -100 -100 -72 =25
MPI-CCLM -46 -71 -100 -100 -80 -60
MPI-REMO -47 -70 -100 -100 -78 -62
a. Rhone at Pougny b. Rhéne at Ternay
3000
ﬁeoo— = 25001
> 500 -
£ £ 2000
= 400 =
o S 1500 |
£ 3004 £
$ 500 | @ 1000
? 100 A ? 5001
0 L
ONDJ] FMAM ] J A S
c. d. Rhdne at Beaucaire
4000
n 3000 =
E E 3000
2 2000 z
E E 2000 1
% 10001 % 1000
ol —apee==——r=s e T T e e
ONDJ FMAM ] ] AS ONDJ] FMAM ] ] AS
---- J2000 glaciers hist ---- ice melt hist —— J2000 glaciers future — ice melt future

Figure S6: mean (lines) and range (shades) of seasonal streamflow (red) and icemelt (green) for the
period 1976-2005 (dashed lines) and the period 2066-2095 (solid lines).
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Figure S7: Total volume of ice melted in 20 years period as simulated by J2000 and
ALPGM (factor of 0.9 to transform volume of Ice in water equivalent)



