
PERMAFROST LANDFORMS – At  right  are  aerial  views  of  a 
thermokarst near Toolik Field Station, 150 miles north of the Arctic Circle. 
Thawing of ice-rich permafrost resulted in the collapse of the ground surface. 
The  background  photo  at  left  is  looking  across  the  narrow  portion  of  the 
thermokarst. As exposed permafrost thaws, more of the intact bank will slump 
into the depression.

PERMAFROST CORE – At  left,  Ben  Abbott  displays  an  intact  core 
sample of ice-rich permafrost.

All photos by Tamara K. Harms, July 2009.

Vladimir Romanovsky, a professor with the Snow, Ice 
and Permafrost Group at the Geophysical Institute, was 
the lead author of a paper that revealed permafrost warm-
ing continues throughout a wide expanse of the Northern 
Hemisphere. In the report, which was published in the 
April-June 2010 edition of Permafrost and Periglacial 
Processes, Romanovsky and a team of scientists describe 
the thermal state of high-latitude permafrost during the 
International Polar Year, 2007-2009.

“This paper is actually pretty unique,” Romanovsky 
said, “because it’s the first time such a large geographical 
area has been involved in one paper.”

During the IPY, Romanovsky and his colleagues 
launched a field campaign to improve the existing perma-
frost-monitoring network. The thermal state is monitored 
with borehole sensors, which gather data from holes 
drilled deep into the permafrost. The researchers estab-
lished nearly 300 borehole sites that serve as permafrost 
observatories across the polar and sub-polar regions in the 
Northern Hemisphere. Their work more than doubled 
the size of the previously existing network.

The Cryospheric Connection to Understanding Climate Change is an online professional development course for 
secondary teachers that examines how changes in permafrost affect Earth as a whole. The course reveals how teachers 
can use data from space, suborbital and ground platforms to provide classroom instruction that is reflective of authentic  
climate science research. NASA funding awarded to Geophysical Institute Outreach Office Director Kathy Berry Bertram 
made course creation possible. A team of 12 University of Alaska Fairbanks scientists have been involved. 

“The program is well designed and is already producing very good results,” said GI Professor Vladimir Romanovsky, 
who serves on the Cryospheric Connection Advisory Board. “It can be used for K-12 education as it was originally con-
ceived, but also for teaching students at the college level.” 

To view the suite of online Cryospheric Connection resources, visit http://www.CryosphericConnection.org.

“The heart of monitoring is the measuring of tem-
peratures in boreholes,” Romanovsky said. “For perma-
frost temperatures, you have to be there. You have to 
establish boreholes.”

Having data from across the circumpolar north allows 
scientists to analyze trends affecting permafrost. The  
article notes that permafrost temperatures have warmed 
as much as two degrees Celsius from 20 to 30 years ago. 
They also found that permafrost near zero degrees Celsius 
warmed more slowly than colder permafrost. According 
to Romanovsky, this trend is an example of the large-scale 
analysis possible using data from the expanded network.

Permafrost research infused into curriculum for teachers

Romanovsky, whose specialty is Russian and North 
American permafrost conditions, plans to keep building 
on the legacy of the IPY. With help from a five-year  
National Science Foundation grant, he continues his col-
laboration with American and international colleagues, 
establishing new borehole sites in under-sampled areas 
and analyzing trends evidenced by the newly available data.

The fourth IPY was a two-year event that began in 
March of 2007 and focused the attention of the interna-
tional research community on Earth’s polar regions. GI 
scientists and students were heavily involved in IPY proj-
ects and are still analyzing the resulting data.
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