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Permafrost soil is possible source of abrupt rise in greenhouse gases at end of last ice age

Permafrost soil is possible source of abrupt rise in greenhouse gases at end of last ice age<br />S According to this new
interpretation, the CO2 - released during the onset of the Bølling/Allerød warm period - presumably had their origin in thawing Arctic permafrost soil and
amplified the initial warming through positive feedback. The study now appears online in the journal Nature Communications.<br />One of the most abrupt
rises in the carbon dioxide concentration in the atmosphere at the end of the last ice age took place about 14,600 years ago. Ice core data show that the
CO2 concentration at that time increased by more than 10 ppm (parts per million, unit of measure for the composition of gases) within 200 years. This
CO2 increase, i.e. approx. 0.05 ppm per year, was significantly less than the current rise in atmospheric CO2 of 2-3 ppm in the last decade caused by
fossil fuels. These data describe an abrupt change in the global carbon cycle during the transition from the last ice age to the present-day warm
interglacial and allow conclusions to be drawn about similar processes that could play a role in the future.<br />To determine the origin of the greenhouse
gas, a team around by the geoscientists and climate researchers Dr. Peter Köhler and Dr. Gregor Knorr from the Alfred Wegener Institute has carried out
computer simulations focusing on the new interpretation of these CO2 data. These calculations were motivated by new radiocarbon data (14C) that
provide information on the age of the CO2 released to the atmosphere. The age of the carbon then allows conclusions to be drawn about the carbon
source.<br />"The virtual lack of radiocarbon in the CO2 that was released into the atmosphere shows us that the carbon must have been very old, says
Köhler. The carbon therefore cannot be originated from the deep ocean, Köhler adds: "The carbon stored in the deep ocean has been subject to
exchange with the atmosphere over a period of millennia. In the atmosphere 14C has its only source. It is produced through the impact of galactic cosmic
rays on molecules in the atmosphere. However, radiocarbon is unstable and decays with a half-life of around 5,700 years. The atmospheric data of CO2
and 14C can only be explained if a carbon source is assumed that contains virtually no 14C any more - thus the greenhouse gases must have had
another source than the deep ocean.<br />Permafrost soil contains, to some extent, very old organic material, which is released in the form of the
greenhouse gases CO2 and methane when the soil thaws. Permafrost soil thus might be a possible source of old carbon. The thawing of Arctic
permafrost soil might have been caused by a sudden resumption of large-scale Atlantic heat transport in the ocean that initiated the Bølling/Allerød warm
period in the high northern hemisphere.<br />The scientists were able to estimate the amount of the carbon dioxide released to the atmosphere by
applying a computer model that simulates the global carbon cycle. The simulation results indicate that the input of more than half a gigaton of carbon per
year over a period of two centuries is necessary to explain the observed data. This corresponds to a total amount of more than 100 gigatons of carbon.
Present-day anthropogenic CO2 emissions due to fossil fuels, at approx. ten gigatons of carbon a year, are greater than the release rates of this natural
process by a factor of at least ten.<br />According to the study, the proposed thawing of large areas of permafrost, followed by the rise in greenhouse
gases, occurred at the same time as the warming in the northern hemisphere at the beginning of the Bølling warm period. The released greenhouse
gases may amplify the initial warming through feedback effects.<br />A similar effect is also predicted for the future in the current IPCC report. Warming in
Siberia, for instance, is already leading to thawing of permafrost soil: outgassing of CO2 and methane takes place. The same processes observed today -
and are expected to an even greater extent in the coming decades - presumably occurred in a similar manner 14,600 years ago. "However, the state of
the climate on Earth today has already been changed by anthropogenically emitted greenhouse gases. Future CO2 release due to the proposed thawing
of permafrost will be substantially less than the input due to fossil fuels. However, these emissions from permafrost soil are additional greenhouse gas
sources that further amplify the anthropogenically induced effect, says Köhler.<br />Background<br />The abrupt CO2 rise about 14,600 years ago
examined by the scientists was one of three rapid fluctuations in the carbon cycle during the transition from the last ice age to the present interglacial.
This was shown by American colleagues (Marcott et al.; doi:10.1038/nature13799) by means of new CO2 data from an ice core in West Antarctica that
was published in the journal Nature at the end of October 2014. Since CO2 analyses on ice cores always contain only an averaged version of the
atmospheric signal due to the inclusion process of the gases in the ice, the exact size of the CO2 pulse is still uncertain. Nevertheless, scientists can
clearly determine that the rates of change in atmospheric CO2 during these abrupt CO2 rises were significantly lower than the corresponding rates
caused by fossil fuels of approx. 2-3 ppm per year, which are occurring today.<br />Original Study <br />Peter Köhler, Gregor Knorr und Edouard Bard
(2014):  Permafrost thawing as a possible source of abrupt carbon release at the onset of the Bølling/Allerød. Nature Communications 5:5520; DOI: 10.
1038/ncomms6520; www.nature.com/naturecommunications <br />Notes for Editors:<br />EMBARGOED until Thursday, 20 November 2014, 1000
London time (GMT) / 0500 US Eastern Time<br />Printable images can be downloaded from www.awi.de/index.php?id=7378 . Your contact persons
are Dr Peter Köhler (+49 471 4831-1687; e-mail: Peter.Koehler(at)awi.de) and Dr Folke Mehrtens, Dept. of Communications and Media Relations (phone
+49 471 4831-2007; e-mail: Folke.Mehrtens(at)awi.de).<br />Follow the Alfred Wegener Institute on Twitter and Facebook. In this way you will receive all
current news as well as information on brief everyday stories about life at the institute.<br />The Alfred Wegener Institute conducts research in the Arctic,
Antarctic and in the high and mid-latitude oceans. The Institute coordinates German polar research and provides important infrastructure such as the
research icebreaker Polarstern and research stations in the Arctic and Antarctic to the national and international scientific world. The Alfred Wegener
Institute is one of the 18 research centres of the Helmholtz Association, the largest scientific organisation in Germany.<br /><br />Alfred-Wegener-Institut
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Das Alfred-Wegener-InstitutZentrum der deutschen Polar- und Meeresforschung Polar- und Meeresforschung sind zentrale Themen der Erdsystem- und
globalen Umweltforschung. Die Stiftung Alfred-Wegener-Institut führt wissenschaftliche Projekte in der Arktis, Antarktis und den gemäßigten Breiten
durch. Sie koordiniert die Polarforschung in Deutschland und stellt die für Polarexpeditionen erforderliche Ausrüstung und Logistik zur Verfügung. Zu den
Aufgaben in der Meeresforschung gehören die Nordseeforschung, Beiträge zum biologischen Monitoring in der hohen See, Untersuchungen zur
Meeresverschmutzung und zu marinen Naturstoffen sowie meerestechnische Entwicklungen.  1980 wurde das Institut in Bremerhaven als Stiftung des
öffentlichen Rechts gegründet. Die Stiftung Alfred-Wegener-Institut für Polar- und Meeresforschung umfasst das Alfred-Wegener-Institut für Polar- und
Meeresforschung in Bremerhaven, die Forschungsstelle Potsdam (1992), die Biologische Anstalt Helgoland und die Wattenmeerstation Sylt. Sie ist
Mitglied der Hermann von Helmholtz-Gemeinschaft Deutscher Forschungszentren (HGF) und wird zu 90% vom Bundesministerium für Bildung und
Forschung (BMBF) finanziert. Das Land Bremen ist mit 8% beteiligt, die Länder Brandenburg und Schleswig-Holstein mit je 1%. Die Stiftung hatte 1999
einen Etat von 165 Mio. DM und beschäftigt rund 700 Mitarbeiterinnen und Mitarbeiter.  Forschungsinstitut und internationaler Partner Ziel der
wissenschaftlichen Arbeit ist ein besseres Verständnis der Beziehungen zwischen Ozean, Eis und Atmosphäre, der Tier- und Pflanzenwelt der Arktis und
Antarktis sowie der Entwicklungsgeschichte der polaren Kontinente und Meere. Da diese Gebiete das Klima unserer Erde entscheidend prägen, widmet
das AWI den globalen Veränderungen besondere Aufmerksamkeit.  Das AWI arbeitet in zahlreichen internationalen Forschungsprogrammen und steht in
engem Kontakt mit zahlreichen Universitäten und Institutionen in Europa und Übersee. Es entsendet Wissenschaftler an Institute in aller Welt, auf andere
Forschungsschiffe und Stationen und lädt Wissenschaftler anderer Nationen auf die "Polarstern" und nach Bremerhaven und Potsdam ein. Etwa ein
Viertel der Teilnehmer an "Polarstern"-Expeditionen sind ausländische Wissenschaftler.


