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SAINT — Snow cover Atmosphere INTeractions

O The snow cover mean winter maximum areal extent covers
about 10% of the earth-land area, of which 98% are
located in the Northern Hemisphere (National Snow and Ice Data
Center, Boulder, Colorado, U.S.A).

O High albedo of the snow cover is critical for the global
radiation budget and therefore influencing the global
climate.

O Modeling the evolution and spatial distribution of the
seasonal mountain snow cover would therefore
substantially improve global circulation and climate
models.



SAINT — Snow cover Atmosphere INTeractions

Aim:
O Coupling of a complex snow cover model (SNOWPACK) with

a high-resolution numerical weather prediction model
(COSMO-2).
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Mean Bias of 2 m air temperature (Mod. — Obs.)
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Mean Bias of 2 m air temperature (Mod. — Obs.)
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Mean Bias of 2 m air temperature (Mod. — Obs.)
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Intercantonal Measurement and Information System (IMIS)

O 102 IMIS Stations

O Air temperature NOT
ventilated

O Alpine terrain

between
1560 m and 2972 m
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Mean Bias of 2 m air temperature (102 IMIS-Stations)
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Snow Water Equivalent (SWE) — Weissfluhjoch (2340 m)
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Snow free for the first time - (Model’s — IMIS)
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The Swiss snow cover model - SNOWPACK
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Snow free for the first time - (Model’s — IMIS)
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Conclusions

Air temperature (2 m)

O Air temperature (2 m) has cold bias during the night.
O During the day amplified cold bias over snow.

O Decreasing cold bias becoming positive during the day
without snow.

Snow module (TERRA_ ML vs. SNOWPACK)

O COSMO is becoming snow free too early — melting rates.

O Coupled high-resolution model shows better timing — better
formulation of snow cover micro-physics.
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Thanks for your attention!
Any questions?
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Outlook & Further research (SAINT)

O Validation of predicted (COSMO-2) surface energy balance
over snow covered complex alpine terrain.

O Validation of the build in snow module (TERRA_ML)

O Assess benefits of higher-resolution snhow modules on NWP
model performance.
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Elevation difference - COSMO-2 vs. IMIS
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Observed (IMIS) & Modeled (COSMO-2) snow heights
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