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Discuss our(!) experience with a Regional Climate

System Model, i.e. with coupled ocean
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Global Climate System Models e

Manabe & Bryan (1969):

“Empirical evidence indicates that the poleward heat transport by
ocean currents is of the same order of magnitude as the poleward
transport of energy in the atmosphere (Sverdrup, 1957).”

9 atm. & 5 oceanic
layers
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F16. 1. Ocean-continent configuration of the model.
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* The MPI-ESM1.2-XR is part of HighResMIP and will not perform the full DECK.
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Global models today?

Example: MPI-ESM

MPI-ESM1.2-LR

MPI-ESM1.2-HR

MPI-ESM1.2-XR*

ICON-ESM-LR

* The MPI-ESM1.2-XR is part of HighResMIP and will not perform the full DECK.
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ECHAMSG.3

ICON-AES

Temp. Anomaly (°C)

— HadCRUT4

08 — CMIP§ HR ensembie (5 members)

— CMIPS MR ensemble (3 members)

= CMIPS LR ensembie (10 members)

GOETHE E

"W
— o s .

Global Mean Surface Temperature Anomalies

from 1961-1990 average
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Regional Coupled Systems

Example: HWRF (operational since 2007)

Ginis (2008)
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Moisture source & receptor regions:::
> BT 5 -

JJA

Gimeno et al. (2012)
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RCSM COSMO-CLM/NEMO
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Evaporation over the Med.-Sea i
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Near Sea Added Value: Medicanes 2
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Akhtar et al., NHESS, 2014
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Near Sea Added Value:

Precipitation difference to E-Obs in mm/day
Infrared satellite image from NOAA-9

at 0210 UTC 11 January 1987
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Near Sea Added Value: Convective w2
Snowbands

FRANKFULRT AM MAIN
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Vb-cyclones

Precip(ATL / Vb)

Precip(All Cyclones)

ATL -
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Hofstétter et al. (2016) T
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Centennial sim. in MPI-ESM nudged to NOAA/NCEI{?ﬁ\,%‘:%@‘g’é}&T
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T_2M diffs (Coupled-Uncoupled), DJF, mean 1901-2009 T_2M diffs (Coupled-Uncoupled), JJA, mean 1901-2009
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Centennial sim. in MPI-ESM nudged to NOAA/NCEI{?ﬁ\,%‘:%@‘g’é}&T
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Ocean Ini.
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CCLM-NEMO

MSESS
coupled vs
stand alone
INn comparison
with obs.
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Ocean ini: NEMO simulation

with ERA-40 forcing

Nested in MPI-ESM hindcasts

NAO+ Year 1

NAO+ Year 2-4

NAO+ Year 5-7
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Ocean Ini.

"7 Ocean ini: NEMO simulation
S with ERA-40 forcing
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Ocean Ini.

"7 Ocean ini: NEMO simulation
S with ERA-40 forcing
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negativ
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Summary

RCSMs show

+ added value in climatologies of near-/sea extremes

(-> www.medcordex.eu) M%(%’R D%E%(i

+ potentially added value in climate projections,
o but SST biases in present day simulations
o limited maturity (no 300y control sim. ...)

o limited added value “far” from coastlines (added
value obscured?)
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GOETHE ﬂ
Summary

RCSMs need

o atmosphere & ocean LBCs

o0 ocean adds to the atmosphere’s LBC challenge
(like increasing domains)

0 ocean initialisation (spin-up procedure, ocean ana.)

- resources (nightmare for small research groups -
systems need to be more user-friendly and
flexible)

RCSMs are
+ perfect fit as testbeds for ESMs
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GOETHE ﬁ
Summary

RCSMs add realism i.e. complexity!

“OK, so the computer has understood, but what about me?”
— Eugene Wigner
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