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Peatlands are the most significant long-term accumulator of atmospheric carbon on the land. 
The important climate-forming role of large peatland systems is related to their influence on the 
regional balance of carbon dioxide, methane, heat and moisture. This report summarizes the results 
of field studies of carbon dioxide and methane fluxes in peatland ecosystems on the territory of the 
licensed areas of the Salym Petroleum oil fields (Khanty-Mansijsk Autonomous Region, Russia), 
the total annual greenhouse gas fluxes and suggest recommendations on the exploitation of oil 
fields aimed at increasing greenhouse gas accumulation by peatlands. 

The results of field measurements of greenhouse gas fluxes were extrapolated for the entire 
growing season using mathematical models. The net ecosystem exchange is formed as the 
difference between photosynthetic assimilation of carbon dioxide by plants and CO2 emissions in 
the process of respiration of plants and microorganisms. Peatland ecosystems with large biomass 
storages, including those in the tree layer, have significant fluxes (more than 1500 gCO2 m-2) 
associated with photosynthesis, but the ecosystem respiration component (750-2200 gCO2 m

-2) is 
also high. As a result, the highest net carbon dioxide accumulation was observed in the mesotrophic 
sedge-sphagnum fen and in the treed bog, taking into account the tree layer (603 gCO2 m

-2). The 
other types of bogs accumulate 244-466 gCO2 m

-2. 
The total methane emission from the studied bogs has the highest values (32.6 gCH4 m

-2) at 
mesotrophic sedge-sphagnum fen. The other types of wetlands are divided into waterlogged 
(characterized by flux of 7-11 gCH4 m

-2) and relatively dry (with the level of bog waters 20-30 cm 
below the surface) (flux 4-6 gCH4 m

-2). 
Essential fluxes of carbon dioxide and methane were recorded from the surface of the 

disturbed bogs - clearings along the low treed bog, where, depending on the ground cover, СО2 
emission vary in rangee 339 - 1267 2200 gCO2 m-2, and CH4 emission is 12.5 gCH4 m-2. An 
assessment of the regional greenhouse gas balance for an area of 1,497 km2 showed that in total 
terrestrial ecosystems absorb about 666 000 t in CO2 equivalent per year. Forests annually 
accumulate 558 500 t, and peatland ecosystems absorb a total of 112 800 t.  

Despite the fact that the intensity of annual carbon accumulation in forest ecosystems is 
higher than in peatlands, in the long-term perspective, peatlands conserve more atmospheric carbon 
than forests. According to the results of radiocarbon analysis of the upper layers of peat, long-term 
accumulation in the bog ecosystems of the study area is 59 600 t CO2 per year, and long-term 
carbon accumulation in the soil of forest ecosystems is estimated at 22 000 t CO2 per year. 

 
This work was partially supported by Salym-Petroleum Development N.V. Company (contract 

No. MOS / 19/0053), by the Yugra State University (grant No. 17-02-07/58) and by RFBR and 
Government of the Khanty-Mansi Autonomous Area - Yugra according to the research project № 
18-44-860017. 
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