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CO; fluxes at community level and CO, uptake ability in a moss tundra in Ny-Alesund, Norway
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Northern high-latitude terrestrial ecosystems have experienced earlier and more dramatic environmental changes from global
warming compared to lower-latitude ecosystems (IPCC ARS, 2013). Since these ecosystems have been considered as strong
sink for atmospheric CO,, how the carbon balance of these ecosystems respond to ongoing environmental changes is receiving
a lot of attention. However there is little information about carbon cycle especially in the high Arctic wet tundra ecosystem. To
depict the effects of environmental changes on the wet tundra ecosystem, it is needed to understand the current carbon
dynamics of the wet tundra ecosystem. At the first step, we conducted measurement of CO, flux at the community level of a
typical moss tundra and examined controlling factors contributing to spatial and temporal variability of the flux.

In summer of 2013, we conducted field measurements of CO, flux at community level in typical moss tundra near Ny-
Alesund, Svalbard (79°N). The area was almost totally covered by mosses including Sanionia uncinata, Campylium sp.,
Calliergon richadsonii and Tomenthypnum nitens. A few vascular plants such as Ranunclus hyperboreus, Cardamine nymanii
and Saxifraga caespitosa grew in mosses. We set 8 plots on 300m line in early July. Four small collars (diameter = 15cm)
were set in each plot and measured CO, flux at community level, thickness of active layer, water table, air, moss surface and
soil temperature, water content of the moss. To measure the daytime ecosystem respiration and obtain light-response curves for
each sub-site, we measured net ecosystem exchange (NEE) under 65% light using a shade screen and 0% light using a
complete dark cloth over the chamber right after NEE measurement under 100% light condition. After the measurement, we
collected vegetation to determine plant biomass.

Maximum gross ecosystem production GEP (GEPmax) and ecosystem respiration (Re) differed significantly among the plots.
The two ecosystem CO, fluxes at community level, GEPmax and Re, were strongly positive correlated with moss surface
temperature through the measurement period. Meanwhile, other environmental factors, such as water table, moss moisture,
moss biomass was not significant controlling factors.
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