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UNCERTAINTY

Model uncertainty, shown as model inter-
member spread, can be estimated by
standard deviation (SD) of the ensemble:

1 ,
D= 7= (u-%
N1l i %

where {x{, x5, ..., Xy} are the values
of each member for a given variable
X is the mean value of these
members, and N is the number of
the members.

[after Alexandru et al., 2007;
Lucas-Picher et al., 2008]
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Storm Christian is a secondary depression of ECHAM®G6 T255
the low-pressure system Burkhard. (res. ~32 km)
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RESULTS
Mean Sea Level Pressure 28 Oct 2013

Ensemble spread GCOAST-AHOI — ensemble spread CCLM_ctr
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Difference in [Pa] of MSLP between ensemble spread of GCOAST-AHOI and CCLM_ctr

for 09 UTC (left), 12 UTC (middle) and 15 (right) UTC on 28 Oct 2013.

[Ho-Hagemann et al., 2020]
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Physical mechanism
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Surface energy balance

SW+LW-—-LH—-SH—-G=0

SW=Swl-Sw1
LW=LWI!-LW1T

Rnet =SW Il +LW | =SW T —LW 1

Rnet=LH+SH + G

G = Rnet — LH — SH = Qnet

G is ground heat flux (or heat conducted
away from the surface):

G = HCdT
— PR

Over water T is sea surface temperature,
p is water density (1000 kg/m3), Cis the

heat capacity of water (4180 J/kg/K), H is
the depth of the mixed layer.
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SUMMARY

Internal model variability in the regional coupled system model GCOAST-AHOI
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® Simulations of the stand-alone CCLM (CCLM_ctr) vary largely amongst ensemble members during
the storm Christian.

® Thelarge uncertainty in CCLM_ctr is caused by a combination of
(1) uncertainty in cloud-radiation interaction in the atmosphere, and
(2) lack of an active two-way air-sea interaction.

® When CCLM is two-way coupled with the ocean model in GCOAST-AHQOI, the spread is remarkably
reduced

over the ocean where the coupling is done
also over land due to the land-sea interactions.
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