
Geophysical Research Abstracts
Vol. 15, EGU2013-6313, 2013
EGU General Assembly 2013
© Author(s) 2013. CC Attribution 3.0 License.

Constraining N2O emissions over the last century by firn air isotope
measurements in both hemispheres
Markella Prokopiou (1), Celia. J Sapart (1), Patricia Martinerie (2), Kentaro Ishijima (3), Sophie Bernard (2), Jan
Kaiser (4), Roderik. S. W van de Wal (1), and Thomas Röckmann (1)
(1) IMAU, Utrecht University, Netherlands (m.prokopiou@uu.nl), (c.j.sapart@uu.nl), (r.s.w.vandewal@uu.nl),
(t.roeckmann@uu.nl), (2) LGGE, Joseph Fourier University, Grenoble, France (patricia@lgge.obs.ujf-grenoble.fr), (3) Japan
Agency for Marine-Earth Science and Technology (JAMSTEC), Japan (ishijima@jamstec.go.jp), (4) School of environmental
Sciences, University of East Anglia, Norwitch, United Kingdom (j.kaiser@uea.ac.uk)

N2O is a greenhouse gas that it is responsible for increased radiative forcing of the climate system. In addition
to this, it is primarily destroyed in the stratosphere providing an important source of NOx, which in turn plays an
important role in ozone depletion. Large uncertainties remain as to the actual strength of the individual sources
of N2O. Knowledge of the historical record, of the temporal evolution of N2O emissions, can provide insight on
how its sources and sinks altered during the industrial period. Data from air trapped in firn enables us to better
determine the source/sink strength emissions over time.
In this study we analyze firn measurements on 15N, 18O and position dependent 15N isotopic composition of
N2O, from both hemispheres, combining new and previously published data, in order to constrain the N2O budget.
From the Northern Hemisphere we use data from North Greenland Ice core Project (NGRIP) and North Eemian
Ice core Project (NEEM) and for the Southern Hemisphere we use data from Berkner Island (BI), Dronning
Maud Land (DML) and Dome Concordia (DOME C). Results show that the isotopic composition of 15N, 18O of
N2O is presently more depleted which indicates a strong depleting source contribution probably originating from
agricultural activities.
The LGGE-GIPSA firn air diffusion model allows single site reconstructions, as well as using all data together
in a multi-site inversion, in order to reconstruct the temporal evolution of N2O and its isotopic composition. We
investigate the consistency between the different datasets and present a best-guess isotope history based on the firn
air data. A simple two-box atmospheric model is applied in order to simulate the N2O atmospheric contribution
from different sources and sinks.


