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WhatWhat is SNAP?is SNAP?
SNAP is a collaborative network of the 
University of Alaska, state, federal, and local 
agencies, NGOs, and industry partners.  

Its mission is to provide timely access to 
scenarios of future conditions in Alaska for 
more effective planning by decision-makers, 
communities, and industry. 
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more effective planning by decision-makers, 
communities, and industry.



Primary ProductsPrimary Products

1.1. Projections of future conditions that are linked Projections of future conditions that are linked 
to present and past conditions to present and past conditions 

2.2. Objective interpretations of scenariosObjective interpretations of scenarios

3.3. Detailed explanations of the rules and models Detailed explanations of the rules and models 
that describe controls over projected changes that describe controls over projected changes 
including metadata that clearly describe the including metadata that clearly describe the 
methods and assumptions underlying the methods and assumptions underlying the 
projectionsprojections





IPCC 2007

Supporting Climate ProductsSupporting Climate Products



Projections based on IPCC modelsProjections based on IPCC models



 

Calculated concurrence of 15 models with data for 1958- 
2000 for surface air temperature, air pressure at sea 
level, and precipitation



 

Used root-mean-square error
(RMSE) evaluation to select the 
5 models that performed best for 
Alaska, 60-90°N, and 20-90°N
latitude.



 

First focused on A1B (intermediate) 
scenario, now added B1 and A2 



 

Downscaled course resolution GCM data to 2km



Chapman et al. 2008



Downscaling IPCC Climate Projections:Downscaling IPCC Climate Projections: 
RationaleRationale


 

GCM models provide only largeGCM models provide only large--scale scale 
output, with grid cells of 1output, with grid cells of 1°°--22°° lat and long lat and long 
or moreor more


 

Local topography can have profound Local topography can have profound 
effects on climate at much finer scaleseffects on climate at much finer scales


 

Almost all land management decisions are Almost all land management decisions are 
made at much finer scalesmade at much finer scales


 

Finer scale projections of future conditions Finer scale projections of future conditions 
are not availableare not available



Climate Research Unit (CRU) Historical Observations – 0.5 x 0.5 degrees



Downscaling IPPC Climate Projections:Downscaling IPPC Climate Projections: 
PRISMPRISM



 

Historical climate data estimates at 2km resolution are Historical climate data estimates at 2km resolution are 
available from PRISM (Parameteravailable from PRISM (Parameter--elevation Regressions elevation Regressions 
on Independent Slopes Model) on Independent Slopes Model) 



 

PRISM uses point measurements of climate data and a PRISM uses point measurements of climate data and a 
digital elevation model to generate estimates of annual, digital elevation model to generate estimates of annual, 
monthly and eventmonthly and event--based climatic elements. based climatic elements. 



 

Each grid cell is estimated via multiple regression using Each grid cell is estimated via multiple regression using 
data from many nearby climate stations. Stations are data from many nearby climate stations. Stations are 
weighted based on distance, elevation, vertical layer, weighted based on distance, elevation, vertical layer, 
topographic facet, and coastal proximity. topographic facet, and coastal proximity. 



 

Originally developed to address the lack of climate Originally developed to address the lack of climate 
observations in mountainous regions or rural areas. observations in mountainous regions or rural areas. 



Downscaling IPPC Climate Projections:Downscaling IPPC Climate Projections: 
Linking PRISM to GCM ProjectionsLinking PRISM to GCM Projections



 

Calculated mean monthly precipitation and mean Calculated mean monthly precipitation and mean 
monthly surface air temperature for PRISM grid cells for monthly surface air temperature for PRISM grid cells for 
19611961--1990, creating PRISM baseline values1990, creating PRISM baseline values



 

Calculated GCM baseline values for each of the five Calculated GCM baseline values for each of the five 
selected models using mean monthly outputs for 1961selected models using mean monthly outputs for 1961-- 
19901990



 

Calculated differences between projected GCM values Calculated differences between projected GCM values 
and baseline GCM values for each year out to 2099and baseline GCM values for each year out to 2099



 

Created Created ““anomaly gridsanomaly grids”” representing these differencesrepresenting these differences


 

Added these anomaly grids to PRISM baseline values.Added these anomaly grids to PRISM baseline values.


 

This method removed model biases while scaling down This method removed model biases while scaling down 
datadata



CRU – 0.5 x 0.5 degrees Downscaled CRU – 2 x 2 km



January Temperatures 

1961-1990 (PRISM climatology)             2070-2090 (ECHAM5) 

January TemperaturesJanuary Temperatures 

19611961--1990 (PRISM climatology)             20701990 (PRISM climatology)             2070--2090 (ECHAM5)2090 (ECHAM5)





Temperature Projections: WinterTemperature Projections: Winter

2000-2009 2030-2039

2060-2069 2090-2099



Growing Season ProjectionsGrowing Season Projections

2030-20392000-2009

2060-2069 2090-2099



Uncertainty Uncertainty ---- PrecipitationPrecipitation

2030-20392000-2009

2060-2069 2090-2099
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