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Water Budget in Switzerland
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Water balance of Switzerland e

™
1901 - 2000 i

" Precipitation e
\ 1431 mm per year

Evaporation
464 mm per year

Artificial
lakes

Natural lakes

Groundwater
Inflow from abroad
Total runoff
1299 mm per year 318 mm per year
Runoff of Swiss origin
981 mm per year

Storage change
-14mm per year

© HADES

Hubacher and Schadler (2010)
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Rhone - Porte du Scex

3000
Hubacher and Schéadler (2010)
2700 Hydrological data: BAFU
Meteorological Data: MeteoSwiss
Gilciological Data: Huss et al.,(2008)
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Runoff Rhone-Porte du Scex

Hubacher and Schéadler (2010)
Hydrological data: BAFU
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Rhone Glacier 1850 — 1900 — 2006
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(3) Rhone(Rotten)-Gletsch 1956-2008
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(4) Rosegbach-Pontresina 1954-2008
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Trends Runoff 1966 - 2005

Seasonal runoff

Winter
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Interannual variability

Pascal Hanggi and Rolf Weingartner, 2009
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Engelberg: Number of Days with
Snowdepth > 30 cm, 1891 - 2007
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Engelberg, 1060 ma.s.l. — Annual values
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Seasonal Water Storage
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Switzerland 1941 - 1981 gescnsencenme
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Schweiz: Wasserreserven und Umsatze
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Water demand
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Changes since 1990, median und 95% confidence
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Frei, 2004
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Scherrer et al. 2006
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Runoff Regimes in Switzerland
Parde-coefficients P = MQy, ., /MQye,
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2700 m ASL

=== a-glaciere === a-glacio-nival nivo-glaciaire “ nival alpin === nival de transition === nivo-pluvial préalpin === pluvial supérieur
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P summer rel. change (2071/2100) — (1961/90) P winter

http://www.mpimet.mpg.de/wissenschaft/ueberblick/atmosphaere-im-erdsystem/regionale-
klimamodellierung/remo-uba/aktualisierte-abbildungen.html
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Precipitation Scenarios

N - Switzerland
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S - Switzerland

Daily mean runoff m*s™)

past (68%)
2025 (54%) ' \
2050 (26%) i
2075 (2%)

z.u_
15
1.0

0.5

Jan Feb Mar April May June July Aug Sept Oct MNov Dec

Bruno Schadler

1.50 - 1.50 -
1.3
1.25 1.21 1.25
NP % u 5107
1.10 ' 108 : 1 1.10 IDB Lot 04
1.00 4 - o 099099 ' h .0797..0 93091 ) 1.00 4 ‘ Lo17 i 0 o - |'
0.90 0.o4 i I = 092 0.90 DQI 093
0.89 :
0.85 0.86
0.80 o8z 0.80 - 081
H 08 078: 0.78
0.66 — 2030 i 089 0.66 - — 2030
— 2050 — 2050
—— 2070 0.59 2070 : :
0.50 - 0.50 - 0.51
T T T 1 r T T 1
DJF MAM JJA SON DJF MAM JIA SON
season Season
Changes since 1990, median und 95% confidence Frei, 2004
Bruno Schéadler Workshop Montana September 2009 19
ub
Abfluss aus Glacier de Momlng »
! UrIIVENSI‘A" —
" Scenario 1 (cold-wet) ~ b F Scenano 2 (medlan) - a
ool past (68%) NN B r past (68%) S b
& 205 77 5025 (61%) Al Q;“ 1o 200 T 5025 (50%) ANAA ]
) - .- 2050 (56%)| /! VY 1l —mem 2050 (43%) A
E [ — 2075 (5%)| ;1 \\ 1 e | S 2075 (23%)| £Vl ]
= 15— — 2100 @e%)| [Nk S s 2100 (5%) | /! ]
b r I /y R 1 & r 'y q
g = 1y e I : i
2 40 ] 2 ,of ]
H 18 |
£ i E
> 05 4 > 05
a 18
Jan Feb Mar AP“' May June JUJV Aug Sept Oct Nov Dec Jan Feb Mar April. May June July Aug Sept Oct Nov Dec

Abfluss des Glacier de Moming
(2525 — 4070 m; 6.0 km?; 0.35 km?3; 63 %)
im Vergleich mit der Vergangenheit (1961-90)

Grafik aus:

Matthias Huss, Daniel Farinotti, Andreas Bauder
and Martin Funk (2008):

Modelling runoff from highly glacierized alpine
drainage basins in a changing climate.
Hydrological Processes; DOI: 10.1002/hyp.7055
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Runoff Regimes Rhone Glacier

Scenario 2: median
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| Huss et al. 2008 |

Annual Runoff 2008-2100
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ProJecTED PATTERNS oF PREcCIPITATION CHANGES

multi-model A1B JJA

1980-1999 -> 2090-2099

IPCC-AR4 2007 Fig SPM-7 %
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in the Alps
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