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SpCCSM4 Model InfoSpCCSM4 Model Info

Atmosphere and Land Model resolution Finite Volume - 1.9º x 2.5º 
30 vertical levels

Ocean and Sea Ice Model resolution 1º

CO2 Concentration 368.9 ppmv (Control)
1475.6 ppmv (4xCO2)

CRM resolution 4 km

CRM microphysics SAM 1 moment

Simulation length 30 years

Model and Simulation Info

Schema'c	
  of	
  superparameteriza'on



Sea Ice Area - Present Day
SpCCSM4 CCSM4 Observations
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SpCCSM CCSM
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Oct-Nov



Arctic Climate Change in SpCCSM4



Mean Sea Level Pressure (mb)

Surface Temperature (K)

DJF MAM JJA SON

DJF MAM JJA SON



Downwelling Longwave Radiation (Wm-2)

Cloud Effect on DLR (Wm-2)

DJF MAM JJA SON
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Precipitable Water (mm day-1)

SpCCSM4 Arctic Mean Precipitable Water 4xCO2
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SpCCSM4 Arctic Mean Precipitable Water PD
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4xCO2 Control



Total Precipitation (mm day-1)

4xCO2 Control

SpCCSM4 Arctic Mean Convective Precipitation Rate 4xCO2

0 10 20 30
Year

1
2

3

4

5

6

7

8

9

10

11

12

M
on

th

  0.50  0.60  0.70  0.80  0.90  1.00  1.10  1.20  1.30  1.40  1.50  

SpCCSM4 Arctic Mean  Precipitation Rate PD
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Annual Cycle of Sea Ice Area

4xCO2 Control



SpCCSM4 Arctic Sea Ice Thickness 4xCO2
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SpCCSM4 Arctic Sea Ice Area
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SpCCSM4 Arctic Sea Ice Area 4xCO2
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Cold ColdWarm

Cloud formation

Downwelling
infrared

Arctic Ocean LandLand

Cloud Feedback in the Arctic Winter

Converging winds

Upward
motion

Upward
motion

Converging winds

Proposed Hypothesis
As	
  the	
  Arc)c	
  sea	
  ice	
  thins	
  in	
  a	
  future	
  warmer	
  
climate,	
  the	
  -­‐2	
  ̊C	
  water	
  below	
  the	
  ice	
  will	
  
increasingly	
  impress	
  its	
  temperature	
  on	
  the	
  
surface	
  of	
  the	
  ice	
  -­‐-­‐	
  Arc)c	
  Ocean	
  may	
  become	
  
warmer	
  than	
  the	
  con)nents	
  (fall/winter)

Forma)on	
  of	
  a	
  low-­‐pressure	
  system	
  
over	
  the	
  Arc)c	
  Ocean

Low-­‐level	
  convergence	
  and	
  tropospheric	
  rising	
  
mo)on	
  (promotes	
  increased	
  transport	
  of	
  WV	
  
into	
  Arc)c)

Water	
  vapor	
  +	
  tropospheric	
  rising	
  mo)on	
  =	
  
deep	
  humid	
  layer	
  and	
  addi)onal	
  cloud	
  
forma)on

Radia)ve	
  effects	
  which	
  include	
  an	
  increase	
  
in	
  the	
  downwelling	
  longwave	
  radia)on	
  
(DLR)

Increased	
  DLR	
  will	
  promote	
  further	
  thinning	
  of	
  
the	
  sea	
  ice,	
  thus	
  providing	
  a	
  posi)ve	
  feedback



Downwelling Longwave Radiation vs. Water Vapor
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Cloud Radiative Effects (DLR) vs. Water Vapor
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