
 Development of Climate Change Model Layers: 
Downscaling for Alaska’s Coastal Seas 

 
John Walsh and Sarah Trainor 

 
Alaska Center for Climate Assessment and Policy 

University of Alaska, Fairbanks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

STAMP presentation, 6 April 2012 
 
 

 



 Project objectives 

•  Deliver (to AOOS database) high-resolution spatial fields of 

          temperature, precipitation and wind for the Alaskan 

          coastal and offshore regions 

 

• Develop downscaled future scenarios for 21st-century timeslices 

  

• Address the potential impacts of these changes in the context of a 
changing sea ice cover 

 

             Relevant to ongoing and future changes in 

                --  marine ecosystems 

                --  marine navigation 

                --  coastal vulnerability (flooding, erosion) 



 Projections based on global climate models 

• A set of 20+ models are compared with data (1958-2000) for 

surface air temperature, sea level pressure, and precipitation 

 

• Root-mean-square error (RMSE)   

    evaluated over seasonal cycle to select 

    the best-performing models for Alaska,                              

 

• These models provide future scenarios: 

     A2, A1B, B2, RCP’s,… 

  

• Downscale coarse-resolution model output to fine resolution 



 Two downscaling methods 

• Delta method:   
 
     --  future changes from global models (coarse resolution)  

            are added to high-resolution present-day climatology 

     --  removes model biases 

     --  used with monthly or seasonal averages 

     --  SNAP has implemented this method for Alaskan land areas  

          (temperature, precipitation, pressure) 

 

• Bias-Correction Spatial Disaggregation (BCSD) 

 

    --  each quantile of model-derived distribution is given an adjustment  

           which is difference between model-simulated quantile value and  

           corresponding value from observed distribution for recent decades 

    --  can be used with daily values 

    --  enables capture of changes in entire distribution, including extremes 
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 Quantile mapping used in BCSD downscaling approach 



 What is new in this STAMP subproject? 

• Extension to offshore region ( + coastal station sites) 

 

• Extension to daily data and model output → extreme events 

 

• Downscaling of winds (storm events) 

 

• New generation of global climate models (CMIP5) 

 

• Availability of sea ice database to enable assessment of changes 

in occurrence of coastal flooding/erosion events 

 



Domain of North American Regional Reanalysis 



 Progress to date 

 

• Evaluation and selection of global modes 

 

• Retrieval of model and NARR output + station data 

 

• Testing of BCSD downscaling algorithms for extreme 

events (wind events) 


