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Kenai is ground zero for climate change 

 Alaska is warming at twice the rate of Lower 48 

 Kenai winters have warmed more than summers 

 Kenai nights have warmed more than days 

 Homer has jumped 2 USDA plant zones 

 Biggest future uncertainty on Kenai is form and variation of 
increasing precipitation  

 Extreme events likely 

 Snow may increase at higher elevations but decrease along coast 



Northward migrations of tree distributions  

(McKenney et al. 2011) 



Interagency effort to pioneer 

assessment of climate change 

effects on biome and species 

distributions using climate 

envelope models 











By 2100… 
only 25% of Alaska remains as 
biome refugia 
eastern Kenai and Prince Williams 
Sound remains rainforest  
western Kenai converts to 
grasslands from boreal forest 



Take this with a grain of salt…. 



Climate envelope modeling using 

 Random Forests™ 

 

a1b scenario decadal averages for 

 temperature, precipitation (SNAP)  

 

landcover type with the greatest % cover in 

 2km pixels  

 

if previous landcover type for each timestep 

 (2039, 2069, 2099) P >0.5 then stay; 

 if P <0.5 then landcover type with 

 highest probability  

Forecasting the Kenai Peninsula’s 

landscape through 2100 





37% of Kenai Peninsula 
landcover types are 
forecasted to change by 
2099! 
 

 

Eastern side shows 
afforestation of alpine 
(hemlock) and coast (Sitka 
spruce)  
 
Western side shows 
deforestation (white and 
black spruce), expanding 
grasslands  
 



SEPT 1985 SEPT 2014 



Distribution of Sitka, Lutz and White Spruce 

John Alden’s introgression scale  (1-7) 
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1900 68 cm, 2.3° C  
 
1980 73 cm, 3.3° C 
 
2090 84 cm, 6.8° C 



Take this with a grain of salt…. 



The western Kenai has 
warmed and dried in last 
50 years  
  



▬ available water (60% loss since 1968)  

▬ wetlands (6 – 11% per decade) 

▬ glaciers (5% surface area, 21 m elevation) 

+  treeline (10 m per decade) 

+  SB beetle outbreaks (triggered by 2 

consecutive warm summers) 

 

Our landscape has  
changed dramatically in 
last 50 years  
 



Official fire season is now 
April 1 instead of May 1 
  

http://www.electricskies.com.au/Galleries/WBelt/WBeltP68.htm


Woody shrub encroachment into 
8000 year old Spagnum peatlands 



Conversion of white/Lutz spruce 
forests to Calamagrostis savannah 



Changing migration window  
- eBird records for the Kenai Peninsula in 2007-12  

 13 new species in last 5 years 

 Earlier arrival records for 33 species 

 Later departure records for 38 species  

Eurasian-collared dove 
Heerman’s gull 
Jack snipe 
Lesser black-backed gull 
Long-billed murrelet 
Northern Mockingbird 
Redwing 
Spotted towhee 
Turkey vulture 
Western Kingbird 
Western meadowlark 
Willow flycatcher 
Wilson’s phalarope 



Horned lark  

Lapland longspur  

McKay’s bunting  

Rusty blackbird  

White-throated sparrow 

Gray -crowned rosy finch 

Cedar waxwing 

American robin 

Red-breasted nuthatch 

Northwestern crow 

Steller’s jay 

Northern saw-whet owl 

Short-eared owl 

Dunlin 

Sanderling 

Iceland gull 

Slaty-backed gull 
 

CBC data 

Birds that are more common in winter  

http://www.wildnatureimages.com/bird_photos.htm


Chytrid fungus 

Abnormal wood frogs 



Baltensperger, 2009, Behavior and distribution of American marten in relation to snow and forest cover on the Kenai 
Peninsula, AK, MS thesis, Colorado State University 

Alpine rest sites Lowland rest sites 

American marten colonized 
Kenai Lowlands ~2002 



Game likely to diminish in abundance 
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Take this with a grain of salt…. 



> 138 exotic species of flora (108) and fauna (30) occur on 
the Kenai Peninsula and are poised to fill novel assemblages 



A human-mediated system on the Kenai 
with an unknown outcome…. 

Cluster Fly 

Earthworms 

Pheasant 

Spruce bark beetle 

http://www.insectimages.org/images/768x512/0758149.jpg


Questions???? 


