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Outline

• Excerpts from Capotondi et al. (2012) 
and others

• Results from 4 new climate models 
under the RCP8.5 scenario

• Preliminary findings 
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Modeled Changes from 1950-1999 to 2050-2099 (A2 scenario)
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Sources of Information

• Past Conditions – Simple Ocean Data 
Assimilation (SODA)

• Models – CanESM2, GFDLESM2G, 
HadGEM2CC, MIROCESM

(Using 20th century hindcasts & 21st 

century forecasts with a focus on 
changes from present to 2040s in 
parameters of importance to the marine 
ecosystem)



Mean Sea Surface Height from SODA



Mean Sea Surface Height (m) during the Present and 2040s

HadGEM2CC CanESM2

GFDLESM2GMIROCESM



Changes in February Mixed Layer Depth from Present to 2040s
(standard deviations)



Changes in Mean August Mixed Layer Depth from Present to 2040s
(standard deviations)
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Model Mean Seasonal Cycle in ML Depth (Present versus 2040s) 



Changes in August Density Stratification (0-100 m) from Present to 2040s
(normalized units)



Mean Zonal Currents in Vertical Plane along 170 W from SODA



Mean Zonal Currents in Vertical Plane along 170 W
From HadGEM2CC and GFDLESM2G models



Mean SLP  during
Winter 1950-2000

Hindcast SLP during
1950-2000; projected
changes for
2050-2100 (contours)

Salathe (2006)



Changes in Surface to 200m Zonal Currents (cm/s) from Present to 2040s
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Projected May Temperature at 35 meters (56‐58 N, 140‐137 W) 

From CanESM2 Model



Skill of Global Climate Model (DHFP1) for PDO Prediction
Lienert (Ph.D., 2011)



Global Climate Model Capabilities



Final Remarks
• Simulations from the latest global climate 

models are becoming available to project 
probable changes in North Pacific waters

• Systematic changes in thermodynamic 
properties are apt to occur before those in 
weather patterns or the ocean circulation

• Results to date indicate the following 
changes by the 2040s: shallower mixed 
layers in east Pacific, much greater summer 
stratification in the north and east Pacific, a 
northward shift in the Kuroshio Extension 



The year in which the net change in winter SST due
to the trend exceeds the natural variability (2 std. deviations ) 
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