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Proposed COSMO Priority Task (PT) Project — SAINT

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

Phase II: implementation — adjustment of currently implemented parametrizations ;

radiation (albedo), turbulence, tile approach ...
validation of implementation especially diagnostic parameters (e.g. T_2m)
Phase IV: documentation (paper, technical report etc.)

Duration: 2 years (50%), Start July 2017, End June 2019
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Phase Il: Implementation/Validation — COSMO-7 Setup
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Experimental Site Weissfluhjoch, Davos, Switzerland
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Phase Il: Snow cover scheme (MLS) — Schematic
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Phase II: Snow cover scheme schematic (MLS) — SAINT
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Phase Il: Snow cover scheme (MLS) — Implementation

561
39 1! S62 | -
4@ 563 ! Setup tridiagonal matrix for set of linear equations for each layer ...
564 ! c-mee e e
565
41 MODULE sfc_terra 566 | ... TOP LAYER
42 567 dz_low = zm_sn_so(2) - zm_sn_so(1l)
568
148 569  a(l) = 0.0_wp
43 l===== 149 15B <« 570 b(1) =1 + (1 - cn) * alpha(l) * hcon_sn_so(1l)/dz_low - alpha(l)*dlw_u_sn
* 571 c(l) = - (1 - cn) * alpha(1l) * hcon_sn_so(1)/dz_low
o 15@ USE SFC_SHDW - - :;g d(1) = t_sn_so(1l) + alpha(l) * (for_sn - dlw_u_sn*t_sn_so(1l) + cn*hdif_sn_so(1))
= T_SNn_: + ! = _U_: —an_ —an_
151 U5|5429 g 574
155438 I Call subrg|3{575
igg ‘S 5431 CALL m 31/576 ! ... INNER LAYERS &
577 poi=2, n1, 1
| 5432 3578 &
154 Ch 5433 579 dz_up = zm_sn_so(i) - zm_sn_so(i-1) &
155 5434 3] /580 dz_low = zm_sn_so(i+1) - zm_sn 665 ! &
31/581 . . .
.- 5435 3582 aCi) = - (1 - ) * alphaCi) 666 ! Section VIII: Updating &
583 b(i) = 1 + (1 - cn) * alphaCi) €67 !
3
5436 3 584 c(i) = - (1 - cn) * alpha(i) | 668 &
5437 585 A , 1669 &
5438 g el d(i) = tosn_so(i) + cn*alphai|g7g DO ksn = 1, n_snow+ke_snow &
5439 588 671
3 —
5440 589 ENDDO 672 IF(ksn == 1) THEN
g 590 673
591 = =
31592 \ . BOTTOM LAYER g;; t_sn_now(ksn) = MAX(C MINCeCksn),t@_melt), 240.0_wp)
593
3 594 dz_up = zm_sn_so(n) - zm_sn_so(n 676 ELSE
3595 677
596 an) = - (1 - cn)  * alpha(n) * h|g78 t_sn_now(ksn) = eCksn)

597 b(n) =1 + (1 - cn) * alpha(n) * h
598 cCn) = 0.@_wp 679

599 680 ENDIF

600 d(n) = t_sn_so(n) - cn*alpha(n-1) -|681

601 682 END DO

002 | --eemmmmeeeeeccceecccccccceceeeaae 683

603 ! Solve the system - Thomas Algorith

R | o e e e e 684

cnc B85 h_snow = h_snow
686

687 t_sn_sfc_now = MAX( MINCe(1),t@_melt), 240.0_wp)
688




Phase Il: Benchmark simulations — SNOWPACK vs. MSL
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Phase Il: Benchmark simulations — SNOWPACK vs. MSL
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Phase Il: Snow cover scheme (MLS) — Initial Results
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Phase Il: Snow cover scheme (MLS) — Initial Results
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Phase Il: Snow cover scheme - Meteorology

Snow

280 1 SLS

— MLS
—— MLS-New

N
N
o

260

250

Surface temperature (K)

240

| | i i | |
2017-02-16 2017-02-17 2017-02-18 2017-02-19

Time



Albedo (%)

Phase Il: Snow cover scheme (MLS) — Albedo
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Phase Il: Snow cover scheme - Meteorology
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Phase Il: Snow cover scheme - Meteorology
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Phase Il: Snow cover scheme (MLS) — TCH

Boundary-Layer Meteorology
\..October 2017, Volume 165, Issue 1, pp 161-180 | Cite as

How do Stability Corrections Perform in the Stable

Boundary Layer Over Snow?

Authors Authors and affiliations

Sebastian Schlogl , Michael Lehning, Kouichi Nishimura, Hendrik Huwald, Nicolas J. Cullen, Rebecca Mott

Stability Corrections:

W, (T, Ty, (_J) =a;B + b, S,

178 (T, T,, (—]) =a, B + b, S,

Sensible heat_flux:
H = PCp CHUAG,

Ch

Transfer Coefficient:

k2

" (=) 4] [n(E) -~y @]

oM Zom

test site
WEJo7 (3 m)
WFJo7 (5 m)
WFJ11

‘B = ATIT P

PMo7 SEE

S — Zref g / 02 GRoo (1m)

GRoo (2 m)

Universal

ap

3.227
—4.441
—30.74
—191.93
—29.55
—145.41
—179.56

—65.35

b
0.0043
0.0025
0.0008
0.0008
0.0090
—0.0914
—0.0369

0.0017

test site
WFJo7 (3 m)
WFJo7 (5 m)
WFJ11
PMo7 NWW
PMo7 SEE
GRoo (1 m)
GRooO (2 m)

Universal

ay by
—982.90 —0.0005
—642.51 0.0009
—1135.4 —0.0015
—751.73 —0.0005
—692.74 —0.0123
—378.92 —2.0489
—243.93 —0.7448
—813.21 —0.0014

where k = 0.4 is the von Karmén constant, { = (—k zqr87%)/ (0s uﬁ) is the modelled stability
parameter (stability parameter henceforth), u, = kU (ln (Zref/zom) — y/m)_l is the modelled
friction velocity, 7, = k (GS - GM) (ln (Zeet/zom) — |//:)_I 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 Il: Snow cover scheme - Meteorology
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Phase Il: Snow cover scheme - Meteorology
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Phase Il: Snow cover scheme (MLS) — Initial Results
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Phase Il: Snow cover scheme (MLS) — Initial Results
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Phase Il: Snow cover scheme (MLS) - Status

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)—Q & A

o We 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?
= Qther option?
o Are we missing something?
o What other problems might be solved using MLS, but need investigation?
= Snow data assimilation with SMRT?

= Compatibility with snow analysis?



Thanks!
Questions and/or comments?
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