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Motivation
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Motivation

Snow as a factor in the water balance

Precipitation in terms of snow:
Depending on the region, a significant share of the total annual precipitation

Evaporation/Sublimation of snow:
Precipitation fraction lost by evaporation and sublimation for drainage

Snow water reservoir:

Snow is temporary storage of winter precipitation (filling ground water storage / water
supply for growth period)

Dr. Markus Herndl
Institut fur Pflanzenbau und Kulturlandschaft - Abteilung Umweltdkologie




Motivation

How Well Are We Measuring Snow: The NOAA/FAA/NCAR Winter Precipitation Test Bed
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Climate change - Water balance
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Experimental concept for the simulation

of global warming in grass
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Lysi-T-FACE

o Treatments on the lysimeters:
A+E: COT2

- B: COTO
C+F : C2CO0

F D: C2T2
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Lysimeter

Lysimeter Service shaft
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Mechanical seperation of snow load

Dr. Markus Herndl
Institut fur Pflanzenbau und Kulturlandschaft - Abteilung Umweltdkologie

Weightable
lysimeter vessel

Swivel

Crank drive

Fringe




Mechanical seperation of snow
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Results

Weight fluctuations
Snow water storage change
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evaporation [mm)]

Snow evaporation
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Snow accumulation/evaporation

under increased temperature
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Summary and conclusions

In the test period:

» the occurring weight fluctuations caused by the snow load on the lysimeter
could be largely reduced

» the snow water storage changes by snow accumulation and evaporation
could be obtained reproducible

» the effect of heating on evaporation could be quantified

A comprehensive assessment of
-> the effects and
-> the suitability

of the snow separation system under different conditions and snow levels
requires a multi-year observation over all lysimeters
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Thank you for your
attention!

Dr. Markus Herndl
Institut fur Pflanzenbau und Kulturlandschaft - Abteilung Umweltdkologie

aumberg gumpenstein.at



10 20 40 60 80 95
L N {

Proportion of solid precipitation [%]

Source: Auer et al. 2001

Dr. Markus Herndl 0 L
Institut fur Pflanzenbau und Kulturlandschaft - Abteilung Umweltokologie

raumberg-gumpenstein.at



4560000 4565000 4570000 4575000 4580000

5275000

5270000

5265000

Source: Strasser et al. 2008

-

4565000 4570000 4575000

4560000 4580000
Fraction of Snowfall N
W o6 012 4 6 8

% T —
B Kilometers

Fig. 15. Fraction of modelled total winterly snow sublimation
losses of total winterly snowfall precipitation in the National Park
area (2003/2004).

Table 2. Contributions relative to total snpowisll and scale-dependent significance of the winter water balance components as modelled with
AMUNDSEN for the Berchtesgaden Mations]l Park domain for 20032004, The addigonal amount of snowmelt is caused by rain-on-snow.

Water balance coniponent Seasonal amount (nm)  Felstive conmibufion (*s)  Local significance  Femional significancs
Snoarfall +Hi5l.1 +100.0 high hizh
Cround resublimation +138 124 Inodesats 5

Ground sublimstion —H 0 —6.8 mderate szl
Canopy sublimetion -0 —13.0 ederats misdarate
Sublimation froon mrimlent suspension — M5 —4.1 high spnall
Snoammel: —§93.1 — 1065 high hizh

Dr. Markus Herndl O L
Institut fur Pflanzenbau und Kulturlandschaft - Abteilung Umweltdkologie ,

raumberg-gumpenstein.at



