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Snow Drift

Taken from Yoshihide Tominaga, 2018

• It causes
inhomogeneous
snowheight

• Snow eroded from 
wind exposed
surfacesand 
depositedon wind 
shelteredsurfaces

• Wind-inducedsnowtransportoccurswhenthe wind speed exceedsa threshold value, whichdependson the snowtypeat
the surface

• Three modesof snowtransport: reptation, saltation and turbulentsuspension
o Reptation: the rollingof particlesover the surfaceof the snowpack (negligible)
o Saltation:

• particlesfollow ballistic trajectoriesclose to the ground
• returningto the surfacetheymay rebound and/or ejectnew grains

o Turbulentsuspension:
• occursabove the saltation layer
• snowgrains are transportedby turbulenteddies.

• Distancesof transportlimited by the sedimentationand sublimationof snowgrains

• Sublimationmodifies the verticalprofilesof temperature and humidity near the surface





Model Evaluation

r = 0.77

MB = 11 cm

RMSE = 16 cm

STDE = 13 cm



Snow Drift Parameterization

𝐹𝑠𝑎𝑙𝑡 = 0.0014𝜌𝑎𝑢∗ 𝑢∗− 𝑢∗,𝑡ℎ 𝑢∗+ 7.6𝑢∗,𝑡ℎ + 205

𝑢∗,𝑡ℎ = 0.0195 + 0.021𝜌𝑠

𝐹𝑠𝑎𝑙𝑡 = 𝑒 𝑢∗
2− 𝑢∗,𝑡ℎ

2

[Lehning and Fierz, 2008] 

Flux in the saltation layer:

Suspension snow flux:

𝐹𝑏𝑐 = 𝐶𝐷𝑢10 𝑐𝑠𝑎𝑙𝑡 − 𝑐𝑠𝑢𝑟𝑓

Blowing snow is transported as a tracer using the transport scheme of WRF.

Blowing snow sublimates according to the simulated atmospheric conditions and
deposites with an assumed settling velocity.

TEST-1

TEST-2

[Naaim et al., 1998]



Results

r MB RMSE STDE

CTRL 0.77 11 16 13

TEST-1 0.73 9 13 12

TEST-2 0.73 10 13 11



Results
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