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Core Participants:
Neal J Pastick (SGT & UMN), M. Torre Jorgenson (Alaska Ecoscience), 
Scott Goetz (NAU), Helene Genet (UAF), David McGuire (UAF), Bruce 

Wylie (USGS), Burke Minsley (USGS), and others

Motivating Question:

What processes control changes in the 
distribution of Alaska’s surface waters and 

permafrost and what are the impact of these 
changes?
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Mean annual air temperatures are expected to increase 
(2 to 5 °C) by the end of this century in Alaska, 

which will result in the reduction of permafrost extent,
transforming Arctic and boreal hydrology, and

impacting natural ecosystems and built infrastructure
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Impacts and feedbacks to local, regional, and global systems
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methane lake flare video clip
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Abrupt thaw accelerates 
mobilization of deeply 
frozen, ancient carbon, 
increasing 14C-depleted 
permafrost soil carbon 
emissions by ~125–190% 
compared to gradual thaw 
alone. These findings 
demonstrate the need to 
incorporate abrupt thaw 
processes in earth system 
models for more 
comprehensive projection of 
the PCF this century.

21st-century modeled permafrost 
carbon emissions accelerated by abrupt 

thaw beneath lakes
Katey Walter-Anthony et al. Nature 

Communications 2018
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Credit: Heeringa, K., MacFarland, H., & Rosner, C



Miki Collins
Lake Minchumina, Alaska
April 24

“Mushing from shore onto the 
spring ice, then out on the ice 
of the lake. Travel on the lake is 
still good by dog team, 
although the dogs need to go 
through water flooding the 
edge of the ice getting on/off 
the pack ice. Usually at this 
point the surface is hard and 
free of snow and slush, but this 
year found a layer of thin ice 
overlying watery slush sitting 
on the pack ice, making it slow 
and a little unpleasant for the 
dogs. Can be challenging and 
occasionally dangerous.” 

This change affects travel, and 
is observed seasonally. It has a 
moderate effect on safety.

B2

B3

B1

C2

C1

C3

http://mapventure.org/environmental-impacts-access/



Joe Turner
Nulato, Alaska
June 22

“Fire in Nulato during hot, 
dry summer. Very poor air 
quality. It shut down all 
travel during fire. I couldn't 
go on ATV trails because of 
fallen trees (lots of trees 
fell).”

This change affects village 
travel. I see this happen 
every few years. It has a 
moderate effect on safety.
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