Effects of LST initialisation in long-term simulations with
COSMO-CLM performed with and without Flake
Burkhardt Rockel
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ﬂss

= How large is the effect of prescribed lake surface temperature vs.
calculated ones via FLake?

= Does grid size matter?
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Test Suite Set-Up ﬂss

Tests are performed with the COSMO model in climate mode (COSMO-CLM) and
the implemented FLake

ERAInterim
01/1989 - 12/1994 CCLM 50km CCLM 25km 01/1989 - 12/1994
01/1990 - 12/1994 CCLM 7km CCLM 2.8km 01/1990 - 12/1991

Lake fraction and depth from 1km data set (Ekaterina Kourzeneva)
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Lake Fraction
and computation domain
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Lake Fraction
zoomed in over subdomain
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Empirical Cumulative Distribution Function
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2m Temperature
subdomain
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2m Temperature difference (noFL - FL)
over subdomain

GKSS
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Precipitation

subdomain
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Precipitation difference (noFL - FL)
over subdomain

TOT_PREC
50 km
Q - — 25 km
— 7 km
— 2.8Km
o _
3
£
[
9O
IS
o
d © -
o
©
S
o pa—
-
o
C\II p—

1990 1991 ﬁHELMHOLTZ
|ASSOCIATION

e



| ASSOCIATION

10
ﬁ HELMHOLTZ

5

0.75

0.5

0.25

0
soil surface temperature (K)

-0.25

-0.75 -0.5

Winter (no FLake - with FLake)

N

@
—
=
whd
©
o
Q
o]
G
-
@
O
©
=
-
/)
=
D
O
-
D
—
9D
uﬁ"
-

-10




@
—
=
whd
©
o
Q
o]
G
-
@
O
©
=
-
/)
=
D
O
-
D
—
9D
uﬁ"
-

)
X
S
1
T
£
“
—
1
O
X
S
1
T
O
=
"
L S
T
=
=
S
7p)

N

| ASSOCIATION

10
ﬁ HELMHOLTZ

-0.5 -0.25 0 0.25 0.5 0.75
soil surface temperature (K)

-0.75

-10




2m Temperature difference (noFL - FL)
50 km seasonal means

2m temperature difference (no FLake — with FLake) 044
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2m Temperature difference (noFL - FL)

GKSS
25 km seasonal means

2m temperature difference (no FLake — with FLake) 022

-10 -5 = -0.75 -05 -0.25 0 f
?” HELMHOLTZ

2m temperature (K) I ASSOCIATION




2m Temperature difference (noFL - FL)

GKSS
7 km seasonal means

2m temperature difference (no FLake — with FLake) 00625
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Precipitation difference (noFL - FL)

50 km seasonal means
total precipitation difference (no FLake — with FLake) 044
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total precipitation amount (kg m-2)
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difference (noFL - FL)

seasonal means

total precipitation difference (no FLake — with FLake) 022

ipitation
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Precipitation difference (noFL - FL)
7 km seasonal means
total precipitation difference (no FLake — with FLake) 00625
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Summary & Outlook

= Differences (subdomain)
= are largest for the largest grid size

= have opposite annual cycle in T2m for the two largest and two smallest grid
sizes

» decrease in precipitation from large to small grid size
* in sea surface temperature are up to 10 degrees

= Differences (whole region)

* in T2m are mainly over the lakes and adjacent areas (except for 50 km
where differences appear over SE-Europe in Summer)

* in precipitation seem to be largest in summer for the smaller grid sizes and
stochastic for all grid sizes.

= subgrid lake consideration matters for 50km and 25km, but less for
/km and 2.8km

= Tests with tile approach in COSMO-CLM are needed

= cxtended time period; include observations
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