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MSWX: Multi-Source Weather
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MSWEP: Multi-Source Weighted-Ensemble Precipitation
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Snow is a key natural resource, yet
satellite observations of mountain
SWE are still lacking, limiting accurate
seasonal water storage estimates
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SNOW SIMULATIONS: SNOWCLIM'

Physically based, enhanced single layer snow model
with a fully distributed energy and mass balance
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1.
Daily SD and SWE:

e 2015-2025
* high resolution (500m)
* European Alps

* Northern Europe

"Hydro-Climate Extremes Lab (H-CEL), Ghent University, Ghent, Belgium
2 Finnish Meteorological Institute (FMI), Helsinki, Finland
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FORCINGS

Integration of
topography

2.

Improved simulations:

Integration of topography
In downscaling procedure
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Original Forcings

01Sep 2016 - 31 Aug 2024

SNOW DEPTH OBSERVATIONS (EXCL. ZERO)

European Alps (1132 sites, 669 578 observations)
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NO-SE-FI (1257 sites, 774 664 observations)
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Ezra Beernaert! Kari Luojus? and Hans Lievens'

DATA ASSIMILATION OF SATELLITE RETRIEVED SNOW DEPTH (SD) AND
SNOW WATER EQUIVALENT (SWE) INTO ASNOW MODEL

5.

Further improvement:

Data assimilation of satellite

SD and SWE products

DATA
ASSIMILATION

Newtonian Nudging

Spatial weighting:
Cressman-type horizontal
weighting function

NO-SE-FI (Performance per site)
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Forcings Incl. Topography & Overall Performance (all sites)

Snowclim: Forcings Incl. Topography +

Forcings Incl. Topography + Data Assimilation

Data Assimilation: 2016-2024 (Incl. 0)

R = 0.803 (0.865)
MAE = 0.355 (0.180)
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| Bias = 0.100 (0.065)

RMSD = 0.513 (0.366)
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Simulated Snow Depth [m]
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R = 0.685 (0.787)
MAE = 0.248 (0.107)
RMSD = 0.394 (0.262)

|| | Bias = 0.116 (0.058)

NO-SE-FI
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Create Daily SD and SWE:
* Near Real Time
* Mountain ranges around the world

Simulated Snow Depth on 25 Feb 2023 [m]
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