
SUB PROJECT: Natural water balance of Switzerland and its most 

important large river basins

• Overview on the modelling setup

• Seven new features in the modelling framework

• First results for the Alpine Rhine and Engadin

• Conclusions and Outlook



Novel setup for the whole of the "hydrological" Switzerland
23 Regions (all of them at 200 m resolution)



The hydrological model PREVAH Viviroli et al., ENSO, 2009
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New Features (1): A Gridded Version of PREVAH
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New Features (1): A Gridded Version of PREVAH -
Comparison between HRU and gridded Version for the Alp (46 km2)



Köplin, N., Viviroli, D., Schädler, B., and Weingartner, R.: How does climate change affect mesoscale catchments in Switzerland? 
– a framework for a comprehensive assessment, Adv. Geosci., 27, 111-119, doi:10.5194/adgeo-27-111-2010, 2010.

New Features (2): Regionalized model parameters
(Viviroli et al., JH, 2009 part I)



K0H - Limmat (200x200 m)

K0H - Schweiz (2x2 km)

New Features (2): Regionalized model parameters
(Viviroli et al., JH, 2009 part II)



New Features (3): Gridded climatologies in 2 km resolution
Available 1970-2009 -> downscaled to 200 m resolution during simulation runs

Cumulated precipitation, Mai 1999

Climatology, Thunersee, 1981-2005

Sunshine Duration

Air Temperature

The Domain



New Features (4): Mass transport and deposition (MTD)

So far perennial snow was accumulating in PREVAH on steep slopes

• MTD Algorithm of Gruber (2007) implemented 

• "Snow saturation" as function of slope

• If pixel is saturated snow drops to closest lower located pixel

• "Avalanches" are generated
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• Observed maps available for 1973, 2000, 2009

• Version 1.0:  ELA-shift Model (only Area Loss)

by Paul et al. 2007: 140 m ELA-Shif for 1 °K

temperature increase

So far only 1973 Map and ELA-Shift 200 m as

representative scenario for 2021-2050

• Version 2.0:  Phd A. Linsbauer (UZH)

Update for 2000

Scenarios for 2021, 2031, 2041

Regional changes (Area Loss)

Consideration of Thickness Loss
Parameterization of new Lakes (!)

6-digits code in 200x200 m resolution for PREVAH

1-23-4-56

– 1 � 0: no glacier, 1: acc, 2: abl

– 23 � ice thickness in 10 m

– 4 � 0: no lake, 1: lake

– 56 � ∆h in 10 m per degree 

New Features (5): Glacier maps
for hydrological modelling



New Features (6): Consideration of mayor anthropogenic influences
So far realized for Engadin

HADES 5.3

Training Period 1983-1996



New Features (7): Daily DeltaChange Scenarios (Bosshard et al.)

• 10 Chains

• Spin-Off 1975-1979

• CTRL 1980-2009

• SCEN1 2021-2050

• SCEN2 2070-2099
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ENGADIN - Natural Runoff Climatology (q2.5, q50, q97.5)

Results - Engadin: Natural runoff quantiles
Averages and Extrems in one plot
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ENGADIN - Snow Climatology (q2.5, q50, q97.5)

Results - Engadin: Snow Water Equivalent quantiles
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ENGADIN - Icemelt Climatology (q2.5, q50, q97.5)

Results - Engadin: Icemelt quantiles
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ALPENRHEIN - Natural Runoff Climatology (q2.5, q50, q97.5)

Results - Alpine Rhine (Diepolsdau): Natural runoff quantiles
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ALPENRHEIN - Plant Available Soil Moisture Climatology (q2.5, q50, q97.5)

Results - Alpine Rhine (Diepolsdau): Soil moisture quantiles



Possible products: Water Resources thumbnails for
every scenario and (large) river basin of Switlzerland
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Conclusions and further work

• Several new features implemented for new generation of 
hydrological scenarios for Switzerland

• New features improves conceptual deficits of previous
realizations

• Novel intreface for assimilating glacier scenarios soon
available

• Stable setup for the CTRL-Period 1980-2009 realized

• Consideration of impact of mayor antropogenic effects still 
to be completed (HADES 5.3)

• Inclusion of simple forest coverage scenarios envisaged

• First results for the period 2021-2050 to be evaluated

• Simulations for the time frame 2070-2099 possible
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