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SNAP: science and collaboration  

How is Alaska Changing? 

How Can We Adapt to Change? 



SNAP: science, and collaboration  



University 
Resources 



Collaboration 



“ 

Climate Science 

“Weather is what 
conditions of the 
atmosphere are over 
a short period of 
time, and climate is 
how the atmosphere 
‘behaves’ over 
relatively long 
periods of time.” 
(NASA) 

Average annual 
temperature, 1950-2008 



 Few climate              
   stations 
 

Variable  
  precipitation 
 

Complex modeling 
 

Thresholds    
  (tipping points) 
 
   
 

Uncertainty 

Pacific Decadal Oscillation 
 

Unknown human behavior 



 
 

What we know today 

+10% -10% Uncertainties 
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What we know today 

 Forecast Planning 
 One Future 

 Scenario Planning 
 Multiple Futures 

Scenarios Planning 



snap.uaf.edu 

accap.uaf.edu 

Outreach 



How is Alaska Changing? 

Shifting 
vegetation 

Impacts 
to wildlife 

Changing 
oceans Thawing 

ice and 
soils 



 
Warming 
temperatures and 
changing hydrology 
will likely lead to a 
northward and 
upward moving  
treeline, habitat loss, 
and encroachment by 
invasive species.  

Shifting Vegetation 



Changing Oceans 
Arctic sea ice and 
shore-fast ice are 
shrinking, and the 
summer season is 
lengthening 



http://www.alaskadispatch.com 

Impacts to Wildlife 

Habitat may 
increase for some 
species and 
decrease for 
others. 
 



Thawing Ice and 
Soils 

Many glacier are 
receding.  
(Muir and Riggs Glaciers) 

Loss of sea ice 
will shrink 
habitat for polar 
bears, seals and 
seabirds. 



Human Livelihoods 

Farming and 
gardening may 
expand, with new 
crops possible 

Traditional hunting, 
fishing, and 
gathering patterns 
may change 



http://www.lter.uaf.edu/about_us.cfm 



Arctic Alaska 



A decline in arctic 
sea ice will 
improve ship 
accessibility in the 
Arctic Ocean. 



Reduction in sea 
ice threatens food 
security for 
subsistence 
hunters. 

Shorter 
season for 
tundra travel. 



Boreal Alaska 



Interior Alaska is 
projected to 
become warmer 
and drier over 
the next century.  Warming and 

drying will lead 
to increased 
fire risk.  



Climate change 
will cause 
widespread 
loss of 
permafrost, 
and contribute 
to the drying of 
wetlands, 
streams, and 
lakes.  



Western AK 
and Aleutians 



Loss of landfast sea 
ice and coastal 
permafrost increases 
storm erosion. 



The Iñupiaq 
village of 
Shishmaref is 
eroding at an 
average of 3-5 
feet per year.  

Shishmaref has 
chosen to relocate, 
to preserve the 
culture and integrity 
of their community.  



South-Central 
Alaska 



Forest fires are likely 
to increase. 

Ocean acidification 
may impact fisheries.  



Increases in 
temperature are 
expected to result 
in more insect 
outbreaks. 

Berman, M., G. P. Juday, and R. Burnside 1999 



Southeast 
Alaska 



Marine species may 
be impacted by 
ocean acidification.  



Winter precipitation 
is shifting from snow 
to rain.  

Temperate rainforests 
and forested wetlands 
are affected by seasonal 
changes in runoff and 
snow cover 



How Can We Adapt to Change? 

 Current Science 



Current Science 



Scenarios Planning 

Hedge 
Your Bets 

Hedge 
Your Bets 

Core 

Robust 

Bet the 
Farm 

Hedge 
Your Bets 

Hedge 
Your Bets 

Hedge 
Your Bets 

Hedge 
Your Bets 

Core 

Robust 

Satellite 

Satellite 

Bet the 
Farm 

Robust: Pursue options that 
would work out well in any 
scenario 

Bet the Farm: Make one bet 
that a certain future will 
happen  

Hedge Your Bets: Make 
several bets of equal size 

Core / Satellite: Place one 
major bet, with small bets as 
a hedge against uncertainty 
 

 

 

 

Adapted from Global Business Network (GBN) 



Modeling Change 
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SNAP focuses not only on 
modeling, but also on 
interpretations of model 
outputs. 



Technology 

nsidc.org 

Funding for new technologies can 
save money in the long run. 

www.alaskacenters.gov  

www.akenergyauthority.org  



Innovation 

nsidc.org 

Understanding 
challenges in 
advance allows time 
to find solutions. 

www.alaskacenters.gov  

www.alaskacenters.gov  

ACCAP 



Education and Outreach 

nsidc.org 

A large part of SNAP’s 
mission is to make our work 
available to the public. 

Social change must 
be part of adaptive 
solutions. 



Positive Strategies  

Nancy Tarnai, Fairbanks Daily NewsMiner 

Prentice Danner/AP 

Alaska may reap economic rewards 
in some arenas, if planning keeps 
pace with change. 

www.statesymbolsusa.org 



Questions? 
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