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o Phase I: validation of current multi-layer scheme – update as needed

o Phase II: implementation – adjustment of currently implemented parametrizations ; 

radiation (albedo), turbulence , tile approach …

o Phase III: validation of implementation especially diagnostic parameters (e.g. T_2m)

o Phase IV: documentation (paper, technical report etc.)

o Duration: 2 years (50%), Start July 2017, End June 2019

Proposed COSMO Priority Task (PT) Project – SAINT



Phase II: Implementation/Validation – COSMO-7 Setup

Elevation (m) o… ~ 700 km x 700 km domain 
centered around Davos …

o… covering most of the Alpine 
ridge …

o… computationally 
inexpensive …

o .. boundary conditions from 
COSMO-7 analysis …

o… 72-hour forecast/hindcast
16 February 2017 00UTC



Intercantonal Measurement and Information System (IMIS)



Experimental Site Weissfluhjoch, Davos, Switzerland
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Phase II: Snow cover scheme (MLS) – Schematic 

Glacier Permafrost

!"1 = 0.01 m; !"/ = 0.02 m; !"3 = 0.03 m 
!"4 = 0.05 m ; !"5 = 0.07 m ; !"6 = 0.11 m 

For snow height > 0.29 m:

Dz2 = 0.02 m
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Phase II: Snow cover scheme schematic (MLS) – SAINT 
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Phase II: Snow cover scheme (MLS) – Implementation 



Phase II: Benchmark simulations – SNOWPACK vs. MSL
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Phase II: Benchmark simulations – SNOWPACK vs. MSL
Weissfluhjoch



Phase II: Snow cover scheme (MLS) – Initial Results

T_SNOW T (1st level)
All IMIS (N = 112)

= Single layer snow cover scheme (SLS) X = Multi-layer snow cover scheme (MLS)



Phase II: Snow cover scheme (MLS) – Initial Results
Weissfluhjoch

(FOR_E + FOR_D = 0.93)
Boveire-PointedeToules

(FOR_E = FOR_D = 0)

= Single layer snow cover scheme (SLS) X = Multi-layer snow cover scheme (MLS)



Phase II: Snow cover scheme - Meteorology
SnowWeissfluhjoch



Phase II: Snow cover scheme (MLS) – Albedo

T10m = Air Temperature 10 m



Phase II: Snow cover scheme - Meteorology
SnowWeissfluhjoch



Phase II: Snow cover scheme - Meteorology
SnowWeissfluhjoch



Phase II: Snow cover scheme (MLS) – TCH
Sensible heat flux:

Transfer Coefficient:

Stability Corrections:



Phase II: Snow cover scheme - Meteorology
SnowWeissfluhjoch



Phase II: Snow cover scheme - Meteorology
SnowWeissfluhjoch



Phase II: Snow cover scheme (MLS) – Initial Results
Weissfluhjoch

(FOR_E + FOR_D = 0.93)
Boveire-PointedeToules

(FOR_E = FOR_D = 0)

= Single layer snow cover scheme (SLS) X = Multi-layer snow cover scheme (MLS)



Phase II: Snow cover scheme (MLS) – Initial Results
Weissfluhjoch

(FOR_E + FOR_D = 0.93)
Boveire-PointedeToules

(FOR_E = FOR_D = 0)

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



o Code development based on COSMO version 5.04h including latest developments 

by Matthias R.

o Call of a subroutine (snow_on_soil) in TERRA, which …

o… 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)

o… calculates a snow specific atmospheric forcing (new albedo parameterization 

& transfer coefficients required).

o… water transport (bucket) through snow column only (INTENT(OUT) > soil, 
runoff, storage(?))

o… settling, absorption solar energy, dust on snow …
o Call of subroutine (snow_on_xxx) … (snow_in_xxx) …

Phase II: Snow cover scheme (MLS) - Status



oWe need access to the turbulence scheme!!! Should we switch to ICON (ASAP)???
o How to tackle the problem of different forcing for snow covered fractions?

§ Tile approach?

§ Updating T_SNOW only?

§ Other option?

o Are we missing something?

oWhat other problems might be solved using MLS, but need investigation?

§ Snow data assimilation with SMRT?

§ Compatibility with snow analysis?

§ …. 

Phase II: Snow cover scheme (MLS) – Q & A



Thanks!
Questions and/or comments?
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