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Summer 2099?
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Precipitations in the Alps (HADES 2.6)
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From where the water comes

4Sodemann et al., 2010           
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Water balance of Switzerland 
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Water use: 2.2 km3
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+ 1.64 km3 for cooling nuclear power plants
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Water balance in Switzerland since 1901
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HADES; Hubacher & Schädler, 2010
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Wasserhaushalt Töss, Rhone, Ticino ab 1901
(HADES; Hubacher & Schädler, 2010)
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Runoff regimes in Switzerland
Pardé-coefficients P = MQMonth /MQYear

Weingartner and Aschwanden, 1992
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Switzerland

- 30 % Surface
- 55 % Volume

Rhonegletscher 1850 – 1900 – 2006

+ ca. 2.0 deg
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Climate scenario A1B for Bern/Zollikofen
compared to  1980-2009 (Bosshard et al., 2011; CH2011, 2011; 
BAFU, 2012) 
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Annual precipitation: 
changes until 2021 – 2050 and 2070 –2099 
compared to  1980 – 2009
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Thomas Bosshard et al.; CH2011, 2011



Foto: VAW      

Triftgletscher
Juni 2004 und Juni 2005



Farinotti & 
Bauder, 2012

Triftgletscher 
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Triftgletscher
Rnoff 1940 - 2099
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Water volums in form of ice in Switzerland 
1850 - 2100
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BAFU 
2012
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Water storage in form of seasonal snow 
in Switzerland 
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Zappa et al., 2012



Simme
mH: 1598 m ü.M., Vgl. 2 %

Nina Köplin et al., 2012

2085

today



20 BergBuchBrig – Multimediafestival, Brig-Glis | 08.11.2012
Dr. David Volken

Veränderungen im saisonalen Abflussverhalten 
(langjähriges Mittel)
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Regime changes

2070-2100

CCHydro, Synthesebericht, 2012

Nina Köplin et al., 2012



Broye: low waters in summer 2085
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Rhine- Basel: Monthly frequency of the 
occurence of AM7 1870 – 2006
(Weingartner & Pfister, 2007)



Rhine- Basel: series of AM7 1870 – 2006 
and extremely low discharges from 1808
(Pfister et al., 2006)



Low water 
marks at the 
Laufenstein 
in River 
Rhine at 
Laufenburg 
(above 
Basel)
(Walter 1901)



Snow storage Rhine - Basel  2070

Zappa et al., 2012



Runoff in Rhein- Basel  2021

Zappa et al., 2012



Runoff in Rhein- Basel  2070

Zappa et al., 2012



Extreme runoff in Rhein – Basel   2070

Zappa et al., 2012
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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

In general still favourable situation concerning water 
resources
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Thank you



Entwicklung Wasserhaushalt Schweiz 

Zappa et al., 2012



Klimaänderung im Überblick

BAFU, 2012



Köplin et al., 2013

Hochwasser-
saisonalität
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1984-2005
2025-2046

2074-2095



Veränderung Niedrigwasserintensität
im Vergleich zu Q347 (control)
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2035

(Meyer et al., submitted)
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2085

(Meyer et al., submitted)

Veränderung Niedrigwasserintensität
im Vergleich zu Q347 (control)


