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=>» Experiment with a new formulation for snow fraction
(dependence on snow height)

=>» Multi-layer snow model: status

=» Distribution of the incoming solar radiation between
snow-covered and snow-free parts

=>» Experiments with the tile approach (snow-covered and
snow-free tiles)

=» Conclusions and outlook
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Snow fraction: dependence
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Dependence of snow fraction c.SMO
on snow height: verification

COSMO-EU domain, January-February 2012
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Dependence of snow fraction
on snow height: verification
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COSMO-EU verified over DE domain, January-February 2012
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Dependence of snow fraction
on snow height: an example
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2m temperature error (Routine)
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Dependence of snow fraction
on snow height: an example

€ 'sSM

CONSORTIUN FOR SMALL SCALE WODELING

megan:

%

50

40

30

20

0

SWE, Exp — Rou

-0.20 std:  1.12 min: 331.75_max: _19.00 , 2

=

ST
L
TR A

@
n

[

I AR i

<
n

54

50
A

52

48

46

44

T2m error (Routine)

T2m K 2012020612 247 ohservations
minus
T 2M [K] 2012020612 + 000h DWD Expld:32769

-10 -5 0 5

9.50

7.50

5.50

3.50

1.50

-0.50

-2.50

-4.50

-8.50

-8.50

-10.5

2.5,59.0

6.5,

iaverage: 0.24

% 10 -9.50 -£.50 [0 -7.506.50 10 -5.504.50 16 -3.502.50 10 -1.50-2.50 to 8.50 1.50 ko 2.50 3.50 10 4.50 5.5010 6,50 7.50 10 850 9.50 o =
-0.50 to -8.50-7.50 to -6.50-5.50 to -4.50:3.50 to -2.560-1.50 to -0.500.50 10 1.50 2.50t0 3.60 4.50 to 5.50 6.50 to 7.50 £.60 to 9.50

%

Snow fraction, Exp — Rou

mean: -0.01 std: 0.07 min: 212 paw: J.27 , 2

@
n

(1

. 'T'&

i 5‘_?% o
1]

] T 3
o aﬁ?‘\ o
) = — -
B B
o,
o S fa
n

-

IR
-

48

14

a8
H:?
ot

a3
3

|
|

T2m error (Exp)

T2m K 2012020612 247 observations 2.5,50.0
minus
T_2M [K] 2012020612 + 000h DWD Expld:40818

10 -5 0 s .

50 T T I| T T
iaverage: 0.12
!

I
I
i

FO [ e

D [ I g e

A [

0 | | 1 [ B
g-% 18-9.50 -850 10 -7.506.50 [0 -5.504.50 1 -3.502.50 10 -1.50-0.50 la 4.50 1.50 (o 2.50 .50 10 4.50 55010 6.50 7.50 16 B.50 950 Io
-9.50 to -8.50.7.50 to -6.50:5.50 to -4.503.50 to -2.501.50 t0 -0.500.50 to 1.50 2.50 10 3.50 4.50 t0 5.50 6.50 fo 7.50 6.50 to 9.50

0.95

0.75

0.55

035

0.15

-0.05

-0.25

-0.45

-0.65

-0.85

-1.05



Multi-layer snow model
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Distribution of the solar radiation c.SMO
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Distribution of the solar radiation: CQSM
verification

COSMO-EU domain, December 2011 - January 2012
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Neutral scores, although local discrepancies are noticeable:
up to several degrees in 2m temperature



Tile approach: verification
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COSMO-EU domain, December 2010 - January 2011
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Conclusions

=» The dependence of snow fraction on snow height looks physically
based; verification scores for COSMO-EU are positive; the new
formulation can be suggested to use

=» Experiments with multi-layer snow model are being performed, the
results look satisfactory

=» Distribution of the incoming solar radiation between snow-covered
and snow-free parts can be introduced; verification scores are neutral
as compared to the routine; further analysis (1d) is being carried out

=>» Tile approach (snow-covered and snow-free tiles) is implemented into
COSMO, the results of the experiments are being analysed
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Thank you for your attention!

Thanks to Ulrich Damrath, Jochen Férstner, Thomas Hanisch,
Jurgen Helmert, Dmitrii Mironov, Bodo Ritter, and Harald Ruppert!
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