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Permafrost degradation and greenhouse gas fluxes in a boreal forest: how the
soil and biological processes affect the surface-atmosphere interactions
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The objectives of this study was to develop the field warming experiment
site in spruce forests which is widely distributed at high latitudes in North America, and
comprehensively understand the C02 gas exchange processes between the land surface and the
atmospheric through the boundary layer. In this study, we developed an advanced soil temperature
increase and permafrost thaw experimental system, and confirmed that the soil temperature increase
and permafrost thaw were carried out almost as planned. In addition, we analyzed seasonal changes in

soil respiration using a new soil warming experiment, and considered its complex behavior and its
causes. Furthermore, analysis of eddy-correlated C02 fluxes revealed that the amount of respiration
during periods of plant inactivity in autumn, winter, and spring has increased over the long term at
observation sites in recent years.
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