Scientists predict gradual, prolonged
permafrost greenhouse gas emissions
8 April 2015
assembled an international team of scientists into
the Permafrost Carbon Network to synthesize
existing research and answer the questions of how
much permafrost carbon is out there, how
vulnerable to decomposition it is once it's thawed,
and what are the forms in which it's released into
the atmosphere."
Permafrost soils contain twice as much carbon as
there is currently in the atmosphere. As the climate
warms and permafrost thaws, microbial breakdown
of organic carbon increases and can accelerate the
release of carbon dioxide and methane into the
atmosphere creating even more warming. In highlatitude regions of the Earth, temperatures have
risen 0.6 C per decade during the last thirty years twice as fast as the global average.
Permafrost has warmed nearly 11 degrees F (5.6
C) in the past 30 years, according to co-author
Vladimir Romanovsky, a permafrost expert with the
UAF Geophysical Institute. In the 1980s, the
temperature of permafrost in Alaska, Russia and
other Arctic regions averaged to be almost 18 F
(-7.8 C). Now the average is just over 28 F (-2.2 C).
Permafrost peatbog border. Storflaket, Abisko, Sweden.
Credit: Dentren/Wikipedia

A new scientific synthesis suggests a gradual,
prolonged release of greenhouse gases from
permafrost soils in Arctic and sub-Arctic regions,
which may afford society more time to adapt to
environmental changes, say scientists in an April 9
paper published in Nature.

Two decades ago, scientists thought that as
permafrost thawed, carbon would be released in a
big "bomb" and significantly accelerate climate
warming.
"The data from our team's syntheses don't support
the permafrost carbon bomb view," said McGuire.
"What our syntheses do show is that permafrost
carbon is likely to be released in a gradual and
prolonged manner, and that the rate of release
through 2100 is likely to be of the same order as
the current rate of tropical deforestation in terms of
its effects on the carbon cycle."

"Twenty years ago there was very little research
about the possible rate of permafrost carbon
release," said co-author A. David McGuire, U.S.
Most climate modelers want to incorporate the
Geological Survey senior scientist and climate
modeling expert with the Institute of Arctic Biology permafrost carbon feedback into their models, say
at the University of Alaska Fairbanks. "In 2011, we these scientists, but whether they do or don't is a
matter of their priorities given the multitude of
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issues that such models must consider. McGuire,
Romanovsky and their co-authors consider the
synthesis very important information for climate
models in setting their priorities.
"If society's goal is to try to keep the rise in global
temperatures under two degrees C and we haven't
taken permafrost carbon release into account in
terms of mitigation efforts, then we might
underestimate that amount of mitigation effort
required to reach that goal," McGuire said.
Scientists in the Permafrost Carbon Network plan
to continue to help the modeling community make
refinement to improve representation of permafrost
carbon and its fate in a warming world. They
recommend improved observation networks,
including remote sensing capabilities to quantify
real-time carbon dioxide and methane emissions
from permafrost regions.
More information: Climate change and the
permafrost carbon feedback, Nature, DOI:
10.1038/nature14338
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