Geophysical Research Abstracts, Vol. 9, 00472, 2007 ‘x
SRef-ID: 1607-7962/gra/EGU2007-A-00472 GG

© European Geosciences Union 2007

Modelling methane emissions from arctic wetlands: A
comparison between two sites

A. M. R. Petrescu (1), T.R. Christensen (2), J. van Huissteden (1)

(1) Vrije Universiteit, Faculty of Earth and Life Sciences, Department of Hydrology and
Geo-Environmental Sciences, De Boelelaan 1085, 1081 HV, Amsterdam, The Netherlands
(rpetre@falw.vu.nl), (2) Lund University, Department of Physical Geography and Ecosystems
Analysis, Sélvegatan 12, 22362 Lund, Sweden, (Torben.Christensen@nateko.lu.se)

This study focuses on a comparison between two arctic wetland sites and their CH
fluxes during 3 years: 2003 to 2005. The PEATLAND Model was used to simulate the
emissions; the Climodule of PEATLAND is based on the Walter-Heimann (2000)
model. The first site is located in Siberia, near ChokurdaghN7Q4”E) in a con-
tinuous permafrost region. The other site was part of the Swedish IBP tundra biome
project site, Stordalen mire in the eastern part of lake Tornetra$k(68%°E) ten kilo-
meters east of Abisko. It is located in a discontinuous permafrost region. Chokurdagh
has a pronounced high arctic climate with mean annual temperatures of -14.3C de-
grees, while Stordalen has a sub arctic climate with a mean annual temperature of
-0.7C degrees.

Model input consisted of observed temperature, precipitation and snow cover data.
Although the wetland ground water table strongly influences the methane emissions,
groundwater table data were incomplete. Therefore the model was run with two dif-
ferent approaches for the water dynamics: observed water table and simulated water
table based on equations from MMWH Model of Granberg et al., 1999.

In all cases, the modelled methane emissions were higher than the observed ones, but
show a direct correlation between the variations in water table and the soil tempera-
ture variations. The differences between the two sites are caused by different climate,
hydrology, soil physical properties, vegetation type and NPP.

For Chokurdagh the measured and simulated methane fluxes show similar trends dur-
ing the growing season, having average values for 2003 to 2005 of 2.49ngHT 2



hr=1, while for Stordalen the simulated fluxes show higher average values for the same
years (3.78 mg Cldm~2 hr—1) than the observed ones (2.26 mg. QK2 hr=!). The
effect of the longer growing season at Stordalen is simulated correctly.

This study furthers the understanding of the relationship between methane fluxes from
tundra wetlands and water table variation. We conclude that methane fluxes at these
sites are less sensitive to temperature variation than to water table variations. Fur-
thermore, parameter uncertainty at site level in wetland, @kbcess models is an
important factor in large scale modelling of methane fluxes.



