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Arctic and subarctic regions are large carbon reservoirs. Permafrost soils covering about 
25% of the land surface in the Northern Hemisphere store nearly twice as much carbon as is 
currently present in the atmosphere (Brown et al., 1997). Schuur et al. (2009) found that areas 
which have thawed over the last 15 years show annual losses of old carbon that are 40% greater 
than those observed in minimally thawed areas, while areas that thawed decades earlier show 
annual old carbon losses 78% greater than those observed in minimally thawed areas. Organic 
carbon in permafrost soils may act as a positive feedback to global climate change due to enhanced 
biospheric respiration rates with warming (Koven et al., 2011).  

In this work, we use forward and inverse simulation employing the National Institute for 
Environmental Studies (NIES) three-dimensional transport model (TM) and GOSAT retrieval data to 
analyze the distribution of CO2 and CH4 in the subarctic. We studied seasonal cycle and interannual 
variability. We also discuss the impact of emissions from strong wildfires occurring in the summer of 
2010 in central western Russia, the USA, and Canada on enhanced CO2 concentrations in the 
Arctic and subarctic. 
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