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Global Terrestrial Network-Permafrost (GTN-P):  
Thermal State of Permafrost (TSP) 
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IPY TSP Snapshot  







IPCC, 2007; Figure SPM6  

Projected surface air temperature (2090-2099 relative to 1980-1999) 









Temperature data (representing the A1B mid-range climate scenario as defined by the 
International Panel on Climate Change) down-scaled at the 2 km grid resolution (410,205 grid 
points).  

Five-Model Composite, Air Temperature A1B (1980-2100) 
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Scenarios Network for Alaska Planning 





























Seward Peninsula study area 
(NW Alaska) 
1950-2008 

-  118 (8.2%) drained completely 
(-100% in area)  

-  523 (36.3%) largely or considerably 
(-99% to -10%) 

- Lake area of 8,611 ha was lost over 
the 58 year period within these two 
classes, equaling 22% of the total 
TKL area (39,156 ha) in 1950.  

-  273 TKL (18.9%) show area 
increase (>+10%), while 529 TKL 
(36.7%) remained relatively stable 
(-10% to +10%). 

- Continuous expansion of most lakes 
at rates of up to 1.5 m/yr did not 
offset the area loss from drainage. 

Grosse	  et	  al.	  (in	  prep.)	  



Spatial distribution of lake drainage 

Based	  on	  1950	  Topographic	  maps	  and	  
2008	  Landsat	  ETM	  data	  (58	  years)	  

N=469	  affected	  	  
lakes	  within	  BELA	  boundary	  





Thawing permafrost and melting ice lenses are adding turbidity to the Wulik River 

From Devin Harbke report, 2005 





Simulated ground temperatures at 1 meter depth for Alaska 
for the periods 2000-09 (above) and 2090-99 (below)  
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Simulated active layer depth for Alaska for the 
periods 2000-09 (above) and 2090-99 (below) 
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It is projected that communities of Point Hope and Kivalina will lose their permafrost by 2100 
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Conclusions 
•  Despite our accumulating knowledge of changing permafrost 

conditions, future permafrost dynamics and its impacts 
remain poorly quantified, especially on regional and local 
scales 

•  Development of a new approach that will combine ground 
observations, modeling and remote sensing is essential for 
further progress 

•  Permafrost research is becoming increasingly 
interdisciplinary, involving geophysicists, hydrologists, 
terrestrial and aquatic ecologists, geochemists, geologists, 
engineers, modelers, and sociologists 

•  To make progress, disciplines must team together to 
understand the patterns, processes, and consequences of 
permafrost thaw to the Earth System 



www.permafrostwatch.org 


