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Precipitations in the Alps
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From where the water comes ;
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Water balance of Switzerland
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Water use; 2.2 km3 :
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Water balance in Switzerland since 1901
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Wasserhaushalt Téss, Rhone, Ticino ab 1901 u

(HADES; Hubacher & Schadler, 2010) 5
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Runoff regimes in Switzerland
Parde-coefficients P = MQyonin IMQyear uvERsITAT
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2700 m U0.M.

= a-glaciere == a-glacio-nival

nivo-glaciaire = nival alpin ™= nival de transition ™= nivo-pluvial préalpin ™= pluvial supérieur

Bruno Schadler




Rhonegletscher 1850 — 1900 — 2006

Switzerland

- 30 % Surface
- 55 % Volume



2021-2050

2070-2099
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Climate scenario A1B for Bern/Zollikofen u

compared to 1980-2009 (Bosshard et al., 2011; CH2011, 2011;

BAFU, 2012)
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Annual precipitation: u

o

changes until 2021 — 2050 and 2070 —2099

compared to 1980 — 2009
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Triftgletscher u

Juni 2004 und Juni 2005

Trift 20. Jund 2004 : Trift 20. Juni 2005
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Abflusskomponenten: [ Eisschmelze
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Triftgletscher
Rnoff 1940 - 2099
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Water volums in form of ice in Switzerland u
1850 - 2100 —

Wasservolumen [km?]
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Water storage in form of seasonal snow
In Switzerland —

heute
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Simme :
mH: 1598 m U.M., Vgl. 2 %
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© Verdnderungen im saisonalen Abflussverhalten
(langjahriges Mittel)
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Regime changes :
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Broye: low waters in summer 2085
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Rhine- Basel: Monthly frequency of the u
occurence of AM7 1870 — 2006 e .
(Weingartner & Pfister, 2007)
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Rhine- Basel: series of AM7 1870 — 2006
and extremely low discharges from 1808
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(Pfister et al., 2006)
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Snow storage Rhine - Basel 2070
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RhB - 2070 - Climatology: show storage (mm) [q2.5, q50, q97.5]
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Runoff in Rhein- Basel 2021 ;
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Subarea-4 - 2021 - Climatology: Average runoff (m3/s) [q10, q50, q90]
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Runoff in Rhein- Basel 2070 :
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Subarea-4 - 2070 - Climatology: Average runoff (m3/s) [q10, q50, q90]
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Extreme runoff in Rhein — Basel 2070 :

UNIVERSITAT
BERN

OESCHGER CENTRE
CLIMATE CHANGE RESEARCH

2070 - Extreme Values
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conclusions —

= Temperature increases

= Precipitations with little changes

= Glaciers disappear almost completely

=  Snow storage getting smaller

= Runoff: larger in winter, smaller in summer

= Low water events emerging in late summer
= Flood season prolonged

= Temporarily more melt water from Glaciers

= |n general still favourable situation concerning water
resources

30
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Das Wasser in der Schweiz -
ein Uberblick

ngen der Klimadnderung
/essourcen und Gewasser
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Entwicklung Wasserhaushalt Schweiz
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Naturlicher Wasserhaushalt der Schweiz flir die Kontrollperiode und beide Szenarioperioden.
P-kor: Korrigierter Niederschlag; EREA: Verdunstung; RGES: Gesamt-Abfluss;
GLAC: Gletscherschmelze; P-SME: Schneeschmelze; DS: Speicheranderungen.

Periode P-kor EREA RGES GLAC P-SME DS
1980-2009 | Jahresmittel [mm) 1415 454 977 14 408 -15
Jahresmittel [mm] 1434 458 988 11 345 -12
2021-2050 | Veradnderung [%] |/ 1.4% 21 1.0% 21 11% 4} -224% ) -156% ) -24.0%
YA 3.3% 1.0% 4.0% 34.0% 6.0% -18.5%
_______ Jahresmittel [mm] 1409 457 967 14 251 -14
2070-2099 | Verénderung [%] = -04% 21 07% 9 -11% = 03% 4 -38.6% P -7.8%
e 6.1% 1.7% 7.9% 27.2% 6.4% -10.8%

Zappa et al., 2012




Winter
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Klimaanderung im Uberblick
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Hochwasser-

salsonalitat

Koplin et al., 2013
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CTRL SCE1 SCE2  CTRL SCE1 SCE2

Fig. 3. Boxplots of specific discharges (left: Hqumean. right: Hqmax) of all 189 catchments for
the control period (CTRL), the near future (SCE1) and far future period (SCE2). Koplin et al., 2013
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Veranderung Niedrigwasserintensitat u
Im Vergleich zu Q,,, (control)
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Veranderung Niedrigwasserintensitat
Im Vergleich zu Q,,, (control)
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