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Uncertainties and Errors in Projections

Physical Sources
• Human factors (e.g., 

CO2 emissions)
• Global mean climate
• Regional climate 

(seasonality, variability, 
etc.)

• Local conditions 
(specific parameters of 
importance)

Procedural Issues
• Multi-model ensembles
• Model selection and 

weighting
• Bias correction
• Use of empirical 

relationships
• Combining sources of 

error
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Bering Sea SST (JAS) - A1B Scenario
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B1 Projected SST Anomalies (2043-2047)
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(Year after 2000) 

Principal Component Analysis of Time Series of 
Summer SST from IPCC Models



Modeling Oceanic Conditions on the 
Bering Sea shelf

Summer
SST and Stratification

•
 

Sensitive to small-scale,  
processes such as 
turbulence and cloud 
microphysics

•
 

Difficult to model properly

Winter
Ice Cover

•
 

Closely related to large-
 scale dynamics and 

radiative
 

forcing
•

 
More tractable to model



Summer SST vs. Winter Ice from IPCC Model Hindcasts
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Summer SST vs. Winter Ice from Observations
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Flatfish in the SE Bering

Larval Transport 
&

Recruitment



SE Bering Winds
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PDFs of Bering Winds (2043-2047)
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Final Remarks
•

 
Trying to provide complete information on future 
climate pertaining to Bering Sea pollock

•
 

Considering the various sources of uncertainty 
and error (global mean climate, regional trends 
and variability, crucial local parameters)

•
 

Accounting for the multiple sources of uncertainty 
a complicated business

•
 

Studying further the merits of using empirical 
techniques for projections of particular 
parameters, and evaluating and weighting 
individual model simulations

•
 

Goal: Projections for MSE and other purposes
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