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Phase Il: Implementation/Validation - COSMO-
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Phase IlI: Show cover scheme schematic
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Phase Il: Benchmark simulations —
SNOWPACK vs. MSL
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Phase Il: Benchmark simulations —
SNOWPACK vs. MSL
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Phase Il: Snhow cover scheme (MLS) - Initial
Results
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@ =Ssingle layer snow cover scheme (SLS) X = Multi-layer snow cover scheme (MLS)



Phase Il: Snhow cover scheme (MLS) - Initial
Results
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@ =Ssingle layer snow cover scheme (SLS) X = Multi-layer snow cover scheme (MLS)



Phase Il: Show cover scheme - Meteorology
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Phase II: Show cover scheme - Meteorology
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Phase Il: Show cover scheme (MLS) - TCH
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Stability Corrections:

Y (T, Ton, U) =a1 B + b, S,

/8 (T, T,, U) =a, B + b, S,

Sensible heat_flux:
H = pCpCHUAH,

Transfer Coefficient:
Cu
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where k = 0.4 is the von Karm4n constant, { = (—k z¢gT.) / (6,13 ) is the modelled stability
parameter (stability parameter henceforth), u, = kU (ln (Zeet/zom) — t//,,,)—l is the modelled
friction velocity, 7, = k (65 — O ) (ln (Zret/Zom) — l[/:)_l is the modelled temperature scale,
Zom is the aerodynamic roughness length and y,, and y;, are the stability corrections for

momentum and scalars. In our analysis, we used the simple approach that the roughness



Phase II: Show cover scheme - Meteorology
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Phase Il: Show cover scheme - Meteorology
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Phase Il: Snhow cover scheme (MLS) - Initial
Results
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@ =Ssingle layer snow cover scheme (SLS) X = Multi-layer snow cover scheme (MLS)



Phase Il: Snhow cover scheme (MLS) - Initial

Results
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A = Multi-layer snow cover scheme (MLS) with new flux parameterizations




Phase Il: Show cover scheme (MLS) - Status

0 Code development based on COSMO version 5.04h
0 Call of a subroutine (snow_on_soil) in TERRA, which ...
0 ... uses a fixed number of snow layers (n_snow = 6) and an additional number of
layers set by namelist (default ke_snow = 2)
O ... solves the heat equation for the whole column (snow + soil = 16 layers)
0 ... calculates a snow specific atmospheric forcing (new albedo parameterization &
transfer coefficients required).
0 ... melting, re-freezing, water transport (bucket) through snow column only
(INTENT(OUT) > soil, runoff, storage(?))
0 ... settling, absorption solar energy, dust on snow, snow deposition/redistribution ...

0 Call of subroutine (snow_on_xxx) ... (snow_in_xxx) ...



Phase Il: Show cover scheme (MLYS) -
Alternative
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