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HBV-light model

1. HBV-light model (Seibert and Vis,

2012)

2. Observed data (1971-2012): ’
precipitation, air temperature Snow routine /e dl
(Meteoswiss), discharge (BAFU), T wesr
SWE (SLF) Soil routine

(FC,LP, BETA)

3. Four objective functions used to
calibrate the model; goodness-of-

fit assessed against Q and SWE. eraiiidviates T N
routine 4
4. 100 best parameter sets (K0, K1, K2, UZL, PERC) = Routing
calibrated which were further ‘\Nz‘g'ge
used for scenario simulations '
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Climate scenarios and modelling experiments

* The Swiss Climate Change Scenarios 2011 data set (CH2011) was used

 The CH2011 data set provides daily changes in air temperature and precipitation (delta-
change approach) relative to the reference period 1980-2009 for three scenario periods
(2020-2049, 2045-2074 and 2070-2099) and the A1B emission scenario.

Scenario Scenario Calculation of
preparation simulation signatures
e Daily correction of e 100 model e The specific
temperature and parametrization signature
precipitation used to create 100 calculated from
applied to the ref. simulations of each these 100 model
period scenario simulations
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Climate elasticity

Climate elasticity
* Elasticity = % change of Q... / % change of SWE___

* Express low flow elasticity to SWE

* The higher the value, the more sensitive is Q,,., to
changes in SWE
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Changes in snow signatures
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Changes in snow signatures

Change in DOY of meltout [d]
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Influence of snow storage on low flows: decrease in Q
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Influence of snow storage on low flows: decrease in snow runoff

* Decrease in snow
runoff (Q)
compared to the
decrease in Q,;,
(JJA) for scenarios
compared to the ref.
period

C9:776-3242 m a.s.| C14:518-2169 m a.s.|

0.8

0.4
0.4

 Marks: mean value;
+ error bars: the inter-
] —- annual variability
(standard deviation)
| | | | | within individual
scenarios.

* Black: 2020-2049
Blue: 2045-2074

Decrease Q. (JJA) [-] Red: 2070-2099

OO

Decrease Q,,;,, (JJA) [-]

0.0

¢

0.0




Introduction | Study area | Data and methods | Results | Discussion and outlook

Influence of snow storage on low flows: elasticity
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Conclusions

 Summer low flows will significantly decrease in the future in snow
dominated areas.

* Decrease in snowfall fraction, snow storage and the shift of snowmelt
season are main causes of the low flow decrease

mmmmmmmmmmmmmm

- * Snow runoff in summer will decrease by more than 50% (highest
/ elevations) and almost disappear (lowest elevations)

o~=m==== & Changes in AET and precipitation both played a minor role and cannot

]
0. . . .
Lol explain the changes in minimum runoff.
]
e L * Higher elevations are more sensitive to the decrease in snow storage =
N decrease of water availability in summer
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