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EarthClim Bergen

Bergen	  Climate	  Model	  (BCM)	  
ARPEGE	  +	  MICOM

1	  of	  4	  European	  (global)	  
climate	  models	  used	  in	  	  	  	  	  	  

IPCC	  AR4

Oslo

Aerosols,	  clouds	  and	  
atmospheric	  chemistry
CAM-‐based	  research

Background

NorESM
CAM	  +	  Isopycninc	  ocean	  model	  +	  HAMOCC
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Some NorESM-figures
360 thousand grid cells in the 
atmosphere                                
6,5 million grid cells in ocean

Resolution 1.9°×2.5° (vertical 
layers: 26 (atm), 53 (ocean))

2,500 simulation years for 
CMIP5 production runs

250 days to complete the CMIP5 
simulations

Run on CRAY XT4 at University 
of Bergen, on 312 processors

Temperature, 
humidity,
wind…

Snow

Sea ice

Ruddiman, 2001
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Historical simulations
1850-2010
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Global temperature relative to 1850-1900
(°C, 5-yr filtered)
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Observed temperature

6



C
ha

ng
e 

in
 te

m
pe

ra
tu

re
 (°

C
)

Observed temperature
Modelled temperature

Global temperature relative to 1850-1900
(°C, 5-yr filtered)
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Full model

Global temperature relative to 1850-1900
(°C, 5-yr filtered)
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Full model
Greenhouse gasses only

Global temperature relative to 1850-1900
(°C, 5-yr filtered)

9



C
ha

ng
e 

in
 te

m
pe

ra
tu

re
 (°

C
)

Full model
Greenhouse gasses only
Aerosols only

Global temperature relative to 1850-1900
(°C, 5-yr filtered)
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Full model
Greenhouse gasses only
Aerosols only
Volcanoes and sun only

Global temperature relative to 1850-1900
(°C, 5-yr filtered)
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21st century climate
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MiMgaMon	  scenarios

RCP2.6
xxx(max	  490	  CO2-‐eq)

RCP4.5
xxx(650	  CO2-‐eq)

RCP6.0
Xxx(850	  CO2-‐eq)

RCP8.5	  	  	  	  	  	  	  	  	  	  	  	  	  	  
xxx(1370	  CO2-‐eq)

RadiaMve	  	  	  	  	  
forcing	  in	  

W	  m-‐2
RCPs

Moss et al., Nature, 2010
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Change in global mean surface temperature
(°C,	  relaMve	  to	  1850-‐1900)
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Change in global mean surface temperature
global vs poleward of 65 °N
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Change in global mean surface temperature
global vs poleward of 65 °N

Global

Poleward	  of	  
65	  °N
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Poleward of 65 °N:
	 Large variability
	 ~2.5 times global warming
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Change in surface temperature, RCP8.5
(°C, 2090-99 vs 1961-90)
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Change in surface temperature, RCP6.0
(°C, 2090-99 vs 1961-90)
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Simulated precipitation
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Precipitation, 1850-2100
(mm/day)
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Simulated change in precipitation, RCP8.5
(percent, 2080-99 vs 1961-90)

December-‐January-‐February
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Observed and simulated 
sea ice
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March September

Observed and simulated sea ice extent, 
year 2000

(fraction, observed, simulated)
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Observed and simulated sea ice extent, Sep
(106 km2, ice edge at 15 percent concentration)
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http://cmip-pcmdi.llnl.gov/
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