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Model description and setup 



REMO/MPIOM/HAMOCC/HD model 

atmosphere ocean ocean  
biogeochemistry 

terrestial 
hydrology  



MPIOM / REMO / HD coupling 

at
m

os
ph

 
ic

e 
flu

xe

ic
e 

th
ic

k
co

m
pa

ct

at
m

os
ph

er
e 

-
w

at
er

  f
lu

xe
s

 s
ea

 s
ur

fa
ce

 
te

m
pe

ra
tu

re

external
 forcing

ru
no

ff 
/ d

ra
in

ag
e

   
   

 (R
EM

O
)

ru
no

ff 
/ d

ra
in

ag
e

(e
xt

er
na

l f
or

ci
ng

)

O O
O O

te a  o c g
O O



REMO / Global MPIOM setups 

MPIOM grid (every 
12th grid line is shown) 

REMO setups 

REMO: 
Horizontal resolution: 
1/3° (37 km) 
Vertical resolution: 
27 hybrid levels 

MPIOM: 
Horizontal resolution: 
~5 – 30 km in NA 
Vertical resolution: 
30  levels 

Coupling: 1 hour 



IPCC AR4 ECHAM5/MPIOM 
downscaling 



Simulations with ECHAM5/MPIOM forcing  

ECHAM5/MPIOM data from IPCC AR4: 
 
C20(3): 1920 – 2000 + A1B(3): 2001 - 2099  

1920 2000 2099

C20 A1B

restart files

Control run

Scenario run



(K) (psu)

1980-2000 mean SST (left) and SSS (right) difference: 
model – GDEM climatology. 
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Mean 1970-1999 relative 
precipitation difference: 
model – CRU divided by 
CRU.  

Mean 1970-1999 Observed 
(black) and modeled (blue) 
climatological river runoff 
(m3/s) into the Baltic Sea. 



2080-2099 – 1980-1999 mean sea level change 
(left) and global steric sea level change (right) 



Mean sea level change  
(2080-2099  -  1980-1999) 

Mean 2089-2099 global steric sea level change +0.1978 m  

GR15 NASH06 



GR15 NASH06 NASH06 GR15 NASH06 

Mean SST change  
(2080-2099  -  1980-1999) 



GR15 NASH06 

Mean SSS change  
(2080-2099  -  1980-1999) 



(K) (psu)

Mean SST (left) and SSS (right) change: 2080-2099 – 
1980-1999 
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Changes in 
precipitation 
simulated  
by REMO/MPIOM 
(left) and 
ECHAM5/MPIOM 
(right) 
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1970-1999 (red) and 2070-2099 (green) climatological river runoff (m3/s) into 
the Baltic Sea (left) and mean total precipitation integrated over the Baltic sea 
catchment (m3/s) . 

Annual mean  
modeled river runoff 
into the Baltic sea 
(m3/s) 



1980-1999 2080-2099

10 15 20 25 30 35 40 45 50 55 60 -20 -15 -10 -5 0 5 10 15 20
(m) (%)

Standard deviation of DJF 500 hPa height (m) due to 
transient eddies in the bandpass regime (2.5-6 days) and 

its relative change (right) 



Upper 1% Percentil of daily sea level maxima and its change  
(mean sea level change is excluded)   

1989-1999 2080-2099 - 1989-1999 



Outlook:  
Simulations with MPI-ESM 

CMIP5 forcing  



DJF mean sea level pressure difference.  Model – ERA40 

ECHAM6/MPIOM (MPI-ESM) REMO/MPIOM forced by ECHAM6 



2m temperature difference.  Model – ERA40 



Total precipitation difference.  Model – CRU 



Thank you! 



Decadal predictions downscaling 

Surface temperature predictive  COR skill  at lead time 2-5 years. The 
observations were taken from HadISST  for the SST and GHCN/CAMS for SAT. 

LR ECHAM6/MPIOM REMO/MPIOM 



Decadal predictions downscaling 

Mean over the North Sea SST anomalies: HadISST, SST from the 
global ECHAM6/MPIOM hindcast and SST from REMO/MPIOM 
at lead time 2-5 years.  



(a) (b)

(m)

Observed (a) and modelled (b) M2 tidal maps.  
Co-tidal lines are with 30o interval 
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