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Outline

• Projected changes in habitat
– Arctic
– Boreal

• Implications for rural communities
– IPY Ecosystem Services project
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Fairbanks is expected to get warmer
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Chandler River, 50 miles S. of Umiat: Sturm, Racine and Tape: Fifty Years of Change in Arctic Alaskan Shrub Abundance
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Lloyd and Fastie

Forests are expanding



Consequences of increased 
shrubs and trees

• Enhances local climate warming
• Greater retention of winter snow 
• Reduces lichen abundance

– Reduced quality of caribou winter range
• Increases forage for moose

– Increased moose densities on North Slope?



Surprises are inevitable!

• We cannot predict many of the 
important changes that will occur

• Manage for flexibility rather than a 
single resource

• Use crises as opportunities for 
constructive changes



Potential management scenarios

• Foster favorable changes that may occur
– Moose expansion in response to shrubs

• Manage for high moose densities near their 
current range limit

– Increased salmon in Arctic Ocean
• Establish linked terrestrial and marine reserves 

near communities



Wainwright Projections 
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Ice-dependent sea mammals 
(and communities) at risk

New management challenges
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Where can the walrus go 
when the sea ice disappears?



Kenai bark beetle outbreak



Area burned in W. North 
America has doubled 

in last 40 years
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Percent of Families Below the Poverty 
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People’s fine-scale relationship with 
fire has changed over time

• Pre-contact: Mobile family groups
– People adjusted to fire regime

• 1950s: Consolidation in permanent settlements
– Fire affects communities
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[Rupp et al. 2006 – Ecological Applications]

Managing fire for the Nelchina Caribou Herd



annual harvests
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Ecosystem Services: 
The benefits people obtain from ecosystems

Millennium Ecosystem Assessment 2005



IPY Ecosystem Services project
• Collaboration

– Chapin, Rupp, Kofinas
– Wildlife biologists (e.g., Griffith, Paragi)
– Communities (e.g., Wainwright, Venetie)

• Approach
– Communities define ecosystem services of 

concern (e.g., moose, berries, fire risk)
– We project changes in habitat and accessibility
– Communities develop climate-change adaptation 

plans



Services identified by villages

• Wainwright
– Walrus, ring seal
– Caribou, trout

• Venetie
– Moose, caribou
– Salmon
– Firewood, berries



Projected wildlife changes 
(e.g., moose)

• Document historical relationship between 
climate, habitat, and moose
– Basis for “rules” that predict moose distribution

• Projected changes in climate and wildfire
• Projected changes in habitat and moose 

distribution
• Rules that predict hunter harvest

– Distinguish between local and non-local hunters
• Changes in traditional use areas

– e.g., distance from road/river, transport mode





Examples of moose-habitat rules
• Climate unfavorable to moose

– Summer > 23F (-5C); Winter > 57F (14C)
– Snow >70 cm

• Moose habitat choice
– Move into burns if moose density high (average distribution pattern)
– Select habitat if snow <70 cm (seasonal variation in distribution)

• Moose prefer relatively recent burns
– 11 to 25 years 

• Moose favor edge habitat and unburned patches within a burn
• Hunter behavior

– Concentrate near roads and rivers
– Influence of weather (e.g., warm fall, early snow) on harvest level
– Influence of gas price/employment on harvest level
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