
 

Thawing permafrost releases old greenhouse
gas
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View out of the window of the research aircraft Polar 5 during the flight
campaign over the Mackenzie Delta. Credit: Picture: T. Sachs, GFZ

The thawing permafrost soils in the Arctic regions might contribute to
the greenhouse effect in two respects: On the one hand, rising
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temperatures lead to higher microbial methane production close to the
surface. On the other hand, the thawing subsurface opens pathways for
old, geologic methane. This is shown in a study in the Mackenzie Delta
(Canada), conducted by scientists from the German Research Centre for
Geosciences GFZ, the Alfred Wegener Institute, Helmholtz Centre for
Polar and Marine Research (AWI) and partners in the U.S. The study is
published in the journal Scientific Reports.

Arctic permafrost acts like a gigantic cap of frozen material over
mineral resources and fossil fuels. Scientists apprehend that thawing
permafrost could lead to rising methane emissions. "We wanted to find
out how much methane is released in a region and were looking for
spatial patterns in gas emissions," says lead author Katrin Kohnert from
GFZ´s section for Remote Sensing. In order to do so, a team led by GFZ
scientist Torsten Sachs performed a study in a 10,000 square kilometers
wide area in Northern Canada. Using the research aircraft Polar 5 of
AWI, the scientists conducted airborne measurements of gas
concentrations in the air during two extensive flight campaigns in
summer 2012 and 2013, respectively.

The result was a high-resolution (100 m x 100 m) methane flux map of
the Mackenzie Delta. "We found strong emissions solely where the
permafrost is discontinuous, meaning parts where the permafrost
contains areas that are thawed permanently," says Katrin Kohnert. "We
think that the methane comes predominantly from deeper geologic
sources and not from recent microbial activity close to the surface."
Even though the hotspots only occur on about 1 percent of the area, they
contribute 17 percent to the annual methane emission estimate of the
study area.

The conclusion of the authors: The warming climate triggers not only the
natural production of biogenic methane, it can also lead to stronger
emissions of fossil gas. This contributes significantly to the permafrost-
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carbon-climate feedback. Kohnert: "Therefore, permafrost areas
vulnerable to thawing warrant much more attention."

  
 

  

Map of the methane fluxes in the northern part of the study area. Credit: B.
Juhls, GFZ
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  More information: Katrin Kohnert et al, Strong geologic methane
emissions from discontinuous terrestrial permafrost in the Mackenzie
Delta, Canada, Scientific Reports (2017). DOI:
10.1038/s41598-017-05783-2
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