
Geophysical Research Abstracts
Vol. 17, EGU2015-6936, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Reconstructing the recent methane atmospheric budget using firn air
methane stable isotope analyses
Célia Julia Sapart (1,2), Patricia Martinerie (3), Emmanuel Witrant (4), Guillaume Monteil (1), Narcisa Banda
(1), Sander Houweling (1), Maarten Krol (1), Jerome Chappellaz (3), Roderik van de Wal (1), Peter Sperlich (5),
Carina van der Veen (1), Bill Sturges (6), Thomas Blunier (5), Jakob Schwander (7), David Etheridge (8), and
Thomas Röckmann (1)
(1) Institute for Marine and Atmospheric Research, Utrecht University, Atmospheric physic and chemistry, UTRECHT, THE
NETHERLANDS (c.j.sapart@uu.nl), (2) Laboratoire de Glaciologie, Université Libre de Bruxelles, Brussels, BELGIUM, (3)
UJF - Grenoble1 / CNRS, Laboratoire de Glaciologie et Géophysique de l’Environnement (LGGE), Grenoble, France, (4) UJF
- Grenoble1 / CNRS, Grenoble Image Parole Signal Automatique (GIPSA-lab), St Martin d’Hères, FRANCE., (5) Centre for
Ice and Climate (CIC), Niels Bohr Institute, University of Copenhagen, Copenhagen, DENMARK, (6) School of
Environmental Sciences, Universtity of East Anglia (UEA), Norwich, United Kingdom, (7) Climate and Environmental
Physics, Physics Institute and Oeschger Centre for Climate Change Research, University of Bern, Bern, SWITZERLAND, (8)
CSIRO Oceans and Atmosphere, Aspendale, AUSTRALIA

Methane is a strong greenhouse gas and large uncertainties exist concerning the future evolution of its atmospheric
abundance. Analyzing methane mixing and stable isotope ratios in air trapped in polar ice sheets helps in
reconstructing the evolution of its sources and sinks in the past. This is important to improve predictions of
atmospheric CH4 mixing ratios in the future under the influence of a changing climate. We present an attempt
to reconcile methane stable isotopes δ13C(CH4) and δD(CH4) records from 11 (for δ13C(CH4)) and 5 (for
δD(CH4)) boreholes in firn from both Greenland and Antarctica to reconstruct a consistent methane atmospheric
history over the last 50 years. In the firn, the atmospheric signal is altered mainly by diffusion and gravitation.
These processes are taken into account by firn air transport models. We show that for δ13C(CH4) the atmospheric
signal is of the same order of magnitude as the firn fractionation which, together with other uncertainties such as
inter-calibration problems, complicates the reconstruction of a consistent δ13C(CH4) history from multi-site firn
air data.
For δD(CH4), the atmospheric signal is about 10 times larger than firn fractionation, therefore the reconstruction
is much less sensitive to firn processes. This large signal allows a very consistent reconstruction from firn air
from both Antarctica and Arctic firn air data. The δD(CH4) firn air scenarios from both poles are used as input in
an atmospheric inverse model to calculate the contribution of the different sources and sinks responsible for the
atmospheric changes in methane observed for the past decades. Our preliminary results show that the δD(CH4)
signature of the global methane source became more enriched from 1950 to the mid-1980’s and started to decrease
later on and we show that it is likely caused by changes in enriched sources such as: fossil or combustion sources.


