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© Snow modellmg across scales
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© Snow model complexity
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multiple layers
new snow density
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© Snow modelling is hard
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© Snowpack gives birth to Snowpolino !

SNOWPACK

- one of the most advanced snow models

- developed by SLF — primarily for avalanche studies
- multi-layer / multiphase

- grain-scale derived parametrizations

SNOWPOLINO

From SLF to MCH
- bulk (layer-scale) derived
parametrizations
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¥ Snowpolino in Terra StandAlone (TSA) !

o Snowpolino implemented in Terra-Standalone for proper ‘Soil-Snow’
coupling.

o Testbed for year-long / climate scale simulations.

o Terra-Standalone updated for Snowpolino variables I/O ( finalization of GRIB
codes for COSMO implementation as well ).

o Perfect for debugging — Terra-Standalone very similar to COSMO for land-
surface coupling

o Ability to force Terra-Standalone with COSMO analyses or station data.



+ Results : Forcing with Station measurements
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TSAsnowroLino
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o Results: TSA + Snowpolino driven by COSMO-1 analyses
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@ Results: TSA + Snowpolino
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@ Results: TSA + Snowpolino

Contingency tables - average

Precip [kg/m?/h]

TSAsis COSMO-1 analysis
No snow Snow No snow Snow No snow Snow
- 100 ; . : 100 - : : 100
Q Q Q
§ No snow - 4.1 80 § No snow - 4.3 80 § No snow - 13.0 80
9 0 @ 9 @ 9] @
% 60 g % 60 : % 60 g
3 o 3 3 ©g |3 © 3 )
< = < = < =
5 owe 73207 ||, B s 50 300 [l 3 owo 16 37 ||, Meas VS anaIySIS ') _
Lo 0 - 0 ®
-
COSMO-1 analysis OSHD
No snow Snow No snow Snow
e [ Snow cover vs SWE
No snow - 7.5 [ 80 No snow - 17.5 80
? o 2 o3
snow- 5.1 26.8 20 snow- 2.6 33.2 2
Lo 0
WF] - Weissfluhjoch - (lat, lon, alt)=(46.833, 9.806, 2691.0)
No show Snow
" - 100
@ ] F100
| 300
% No snow - 13.5 8
& oo & _ 75
— s £ 2001
Q = = H50
E snow- 2.4 35.4 |20 %)
o T 100
@) Lo Lhs 1 | \ 25
r Y1Lh} 'r }‘;JJ ]\' 'r le X 0

0 ; . . ; . -
2018-10 2018-11 2018-12 2019-01 2019-02 2019-03 2019-04 2019-05 2019-06 2019-07 2019-08



@ Snhowpolino in COSMO !

o Snowpolino implemented in COSMO ( COSMO 6.0)

o 1/O ( GRIB ), other technical details sorted

o CPU / GPU both implemented

o Extensive testing to commence for scores ( un-tuning ?)

500 x 500 COSMO-1 setup on GPUs ( 1 node TSA/ SP)
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PT Saint : Outlook ( immediate term )

o Snowpolino part of COSMO 6.0 release
o COSMO + Snowpolino to be operational beginning Fall 2021 @ MCH

o TSA + Snowpolino to potentially replace snow analysis @ MCH
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© PT Saint : Outlook (2021-2022/2023)

Bringing SNOWPOLINO to ICON’s ‘tiled’ approach

« Implementation within TERRA should bring all of
Snowpolino’s improvements and benefits to ICON
(including for operational use)

» Testing for the ‘tiled’ approach in ICON critical b.endingheigmi _
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« Updates to surface-atmosphere coupling methodolgy
in ICON ? Implications for ‘Snowpolino / TERRA
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© PT Saint : Outlook (2021-2022/2023)

Additional physics: Snow on forest canopies

Geosci. Model Dev., 8, 2379-2398, 2015 o
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© PT Saint : Outlook (2021-2022/2023)

Additional physics: Aerosols and their impact on snow albedo

 Need for mUIti-layer SNOW mOde”ing IS el A multilayer physically based snowpack model simulating direct [
clearly motivated by this problem detdp“g it
o
« Snowpolino is equiped by design to easily hf &,‘f:‘)
be expanded to tackle this issue. T T m -
| 1 NEVEL
- Guidance from recent work at KIT ( Rohde — - v,
et al. ) as well as recent implementations in o 52 0| LI
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@ Summary and Discussion

 PT-SAINT coming to a wrap: multilayer snow model becomes operational in

Fall 2021
« TSA + Snowpolino to be tested for potentially replacing the snow analysis at
MCH
« COSMO 6.0 to include Snowpolino
» Operational Weather Prediction vs Climate Simulations
* Current snow treatment in TERRA is of no use WITHOUT analysis
« CMIP5 snow results !? ( most models used single layer snow treatment )
« What are the analyses / tuning hiding ?

« Snowpolino is agnostic to soil models —i.e., can be quickly coupled to
JSBACH for example.
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Thank you!
Questions or Comments?

Varun Sharma, Sascha Bellaire, Louise Braud, Michael Lehning, Jean-Marie Bettems
Contact: varun.sharma@slf.ch
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