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Snow modelling In alpine terrain

U Context: developmenof highrresolutionsnowforecastingsystemgSwitzerland USA, Canada, France,)
U Challenge: Multi-scalevariability of snowaccumulation
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Unstructured triangular mesh
depending on topography and
vegetation complexity
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SnowpackschemeSnobal

Accounts for:

e
AAS

0 slopeandaspect terrainshadin

0 gravitational redistribution

0 blowing snow fedistribution +
sublimatior)

0 snow/canopy interactions
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‘Study area Kananaskis, Canadian Rock
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Atmospheric forcing:

HRDPS shortterm NWP forecasts & 5km grid spacing
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- Wind field downscaling1)

(" 1.Diagnostic wind model ) a 2. Meso to micro downscaling )
i At each triangle with U, and 6,
Select Uwn, Vi, fun . Local direction

from corresponding map Bpown, from Uwn & Viwn

2 versions: - mass conservation (used here)

- CFD model
Local wind speed
- Wind field library Ugown = JwnUwe
- 50-m resolution
- 24 directions (15°) J
. -1
150 &5t 40 3. Adjustment for leeside recirculation \

[cell of Interest
| Shelter—deﬁning cell

3900

- Stored on CHM mesh:

Elevation

WHHH A Use of the Sx parameter (Winstral et

- Wind components: U,V
- Speed-up factor: Hﬂ Teerl al.. 2002) to identify areas susceptible
UVin to flow separation (Sx > 202)
Jwy = A Wind speed reduction in these areas

- Y

See Barcons et al. (2017), Vionnet et al (2021) and Marsh et al. (in prep) for more details on the method



Ind field down
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0  Atmospheric forcing:

R CHM over the&Kananaskisegion

6 Simulation domain: 1014 kn# - Water year 2017/2018

0 HRDPSshortterm NWP forecasts & 5-km grid spacing
0

Downscalingto theCHM mesh

0  Wind downscalingusingWindmappefwith and without
Including recirculation effect on leeward slopes)

rd

0 4 CHM experiments

Simulation Avalanching Blowing snow Recirculation
WndTr Av Rc Yes Yes Yes
WndTr Av NoRc Yes Yes No
Yes No Yes
NoWndTr NoAv No No Yes




No redistribution - 01 Oct 2017
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CHM with snow
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captures many
features of snow
accumulation.



Observed and predicted snow depth

a) Airborne LIDAR 27 April 2018

b) CHM with wind and avalanche transport of snow and
wind speed reduction over lee slopes

c) CHM with wind transport disabled

d) CHM with wind and avalanche transport disabled
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e Influence of elevation

Observed snow depth:
U increase in mean SD up to 2400 m and decrease
above this elevation

Without snow redistribution:

U Variability of SD per elevation band is
underestimated

U No decrease of SD at high elevation

With snowredistribution:

U IncreasedD variability due tosnowdriftsand
avalanchealeposits

U Snow transporfrom high-elevation



