Cryospheric Sciences

Why we don’t know how much it is snowing at the three
poles — and how we can learn it

Michi Lehning et al.
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Introduction: From Clouds to Ground
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WRF - Simulations of Snow Depositions
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Problem(s) Statement

\

-> Make a link between measured snow distribution and precipitation

e Drifting and blowing snow is highly non-linear
e Sublimation losses are poorly constrained

e Mass «export» poorly constrained

e Snow deposition not understood

-> Let’s look at the physics
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Full Physics in an LES Model
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Snow Deposition in Antarctica (PEA
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Surface Features and Hardening

Deposition of Snow in

Antarctica:

 Initial Deposition is
soft

* No hardening
without drifting

* Hardening at wind-
exposed locations
only

* Spatial hardening
pattern not fully
explained yet
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Conclusions - Outlook

* Non - linear processes between “clouds and ground oduce

a large uncertainty in large-scale modelling and prediction

* Progress in disentangling processes is being made and leads to

an increase in quantitative understanding

# Upscaling from single (snow) particle dynamics to snow

distribution is slowly happening

# Link to (Model) precipitation is the current challenge
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Snow Deposition Problem (@ Neumayer il
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OSC Presentations

From the Clouds to the Ground-Snow Precipitatio! erns in
Complex Terrain | Wednesday 09:00 | Presenter: Gerber,
Franziska

* Local Surface Mass and Energy Balance Processes in East
Antarctica | Friday 09:00 | Presenter: Huwald, Hendrik

* The Role of Particle Cohesion in the Wind-driven Erosion of
Snow | Friday 09:00 | Presenter: Comola, Francesco

* Revisiting the Thorpe-Mason model for calculating sublimation
of saltationg snow | Friday 09:00 | Presenter: Sharma, Varun

+ Wind-packing of Snow in Antarctica | Wednesday 17:30 |
Presenter: Sommer, Christian
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