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Abstract This study investigated future changes in the Arctic permafrost features and related bio-
geochemical alterations under global warming. The Community Land Model (CLM) with biogeo-
chemistry (BGC) was run for the period 2005 to 2099 with projected future climate based on the
Special Report on Emissions Scenarios (SRES) A2 scenario. Under global warming, over the Arc-
tic land except for the permafrost region, the rise in soil temperature led to an increase in soil liquid
and decrease in soil ice. Also, the Arctic ground obtained carbon dioxide from the atmosphere due
to the increase in photosynthesis of vegetation. On the other hand, over the permafrost region, the
microbial respiration was increased due to thawing permafrost, resulting in increased carbon diox-
ide emissions. Methane emissions associated with total water storage have increased over most of
Arctic land, especially in the permafrost region. Methane releases were predicted to be greatly
increased especially near the rivers and lakes associated with an increased chance of flooding. In
conclusion, at the end of 21* century, except for permaftost region, the Arctic ground is projected to
be the sink of carbon dioxide, and only permafrost region the source of carbon dioxide. This study
suggests that thawing permafrost can further to accelerate global warming significantly.
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Fig. 1. Projection of permafrost region (a) at the present (Present, P: 2005-2017), (b) at the end of 21st century (Last, L: 2085-
2099) and (c) difference between present and end of 21st century (red color : thawing region), (d), (e) and (f) same as (a), (b)
and (c) but for soil temperature (g), (h) and (i) same as (a), (b) and (c) but for soil liquid, (j), (k) and (1) same as (a), (b) and (c)
but for soil. Contour line is projection of active layer thickness (black line : <3 m).
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Fig. 3. Time series for total ecosystem respiration (TER) and gross primary production (GPP) and net ecosystem exchange
(NEE) in the arctic (60-90°N) and permafrost region under global warming.
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Fig. 4. Same as Fig.1 but for heterotrophic respiration (HR), root respiration (RR) and difference between heterotrophic

respiration and root respiration (HR-RR).
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