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Submission of Russian Federation on suggestions for the research dialogue, 

including information on the technical and scientific aspects of emissions and removals of 

all greenhouse gases in terrestrial ecosystems (Research and systematic observations – 

SBSTA) 

Russian Federation notes once again the significance of the conclusion of SBSTA, 

accepted at the 37
th

 session (FCCC/SBSTA/2011/L.25) and timeliness of the invitation to 

provide information on the technical and scientific aspects of emissions by sources, removals by 

sinks, and reservoirs of all greenhouse gases including emissions and removals from terrestrial 

ecosystems such as steppe, savannah, tundra and peatlands with a view to identifying and 

quantifying the impact of human activities. In reply to the SBSTA request Russian Federation 

have provided in the framework of Research Dialogue at the 38
th

 session of SBSTA and during 

the UNFCCC COP 19 in 2013 the information on the value of terrestrial ecosystems representing 

abundant reservoirs of carbon, specifically likes of steppe, tundra and peatlands. The human 

activities in these ecosystems were noted to modify emissions and removals considerably, 

providing the potential for implementation of mitigation activity and carrying adaptation 

measures. These conclusions were based on the studies carried out by both Russian and foreign 

researchers in the within the collaborative projects. 

The most intense climate change occurs in the high latitudes of Northern Hemisphere, 

specifically in the zone of tundra with widespread permafrost. Permafrost occupies about 24% of 

land (22.8×10
6
 km

2
) in Northern Hemisphere, including around 63% of the territory of Russia. 

Arctic soils have been the net sink of the atmospheric carbon during Holocene. According to the 

up to date accounts the upper 3 m layer of the Arctic soils all over the Northern Hemisphere 

comprise around 750 Pg of C (1 petagram, Pg, =10
15

 g), with about 450 Pg C contained in 

permafrost peatlands. Loess deposits of Siberia (so-called yedoma) at depth from 3 to 25 m 

could contain another 400 Pg C. In sediments of the deltas of large Arctic rivers below 3 m depth 

c250 Pg C could additionally be contained. Taking into account the given estimates the total soil 

carbon content in Arctic could reach 1850 Pg, which is twice as in the open atmosphere, and 

three times odd of all the forests biomass on the planet. 

Area of tundras is about 300 mln. ha in Russia only, with the carbon storage of 

100-200 t C ha
-1

 in humus and peat. Most part of the world’s tundras lie within the limits of 

permafrost distribution. Permafrost degradation observed in multiple regions of tundras is 

expressed in the permafrost temperature rise, deepening of the seasonal thawing, and 

manifestation of the destructive processes. Permafrost is the reservoir preserving organic matter 

since freezing for millennia, which is the source of greenhouse gases emission in case of 

thawing. Of particular concern is the emission of methane, having the radiative forcing more 

than 20 times more than the carbon dioxide. Methane emission could be due to both the biogenic 

methanogenesis upon thawing of permafrost and other mechanisms as exemplified by thermal 

dissociation of gas hydrates in the Arctic shelf zone. Human activity may considerably emphasis 

these processes on land. The main reasons are disturbance of the thermal insulating cover of 

vegetation and soil, as well as thermal regime of permafrost during the construction and 

exploitation of various objects including linear objects. Human impact might be reduced by 

introduction of the adaptation measures and recovery of natural features of the disturbed 

ecosystems, aimed to preserving carbon reservoirs, decreasing of greenhouse gases emission and 

reducing of impact on permafrost. 

Peatlands are considerable and long-live atmospheric carbon removals on land. They 

also have effects on methane and nitrous oxide fluxes. Climate change alters these functions, 

with human impact emphasizing it. Peatlands degradation including fires is the increasing factor 

of emission of greenhouse gases to the atmosphere. Developing the measures for rational 

peatland use and peatland recovery is of greater importance for both adaptation to climate 



change and its mitigation. Russia has the planets lead in the peatlands area on the planet. They 

contain the considerable part of the world’s peat carbon storage. Priority challenges are related to 

the most vulnerable peatlands being in extreme environments (frozen, steppe, mountain, etc.) as 

well as altered by economic activities (especially abandoned). The main efforts should be aimed 

to work out the technique of estimation and establishment of measures to reduce GHG emissions 

by protecting, optimal usage, irrigation and restoration. 

Steppes and their human modifications on chernozems, including abandoned agriculture 

lands and grazing lands occupy more than 220 mln. ha in Russia. They are the most productive 

ecosystems of temperate zone which preserve enormous carbon storages in chernozems as 

humus and organo-mineral compounds. Carbon storage in soils of the steppe ecosystems of 

Russia represents no less than 30% of the total carbon storage of soils in Russia. Almost 

complete plowing of European steppes in as early as the late 1800s and widespread reclamation 

of virgin steppes in trans-Volga region, Southern Urals, South of Western Siberia, Northern 

Kazakhstan and Altay in the mid-1900s have led to release of vast volumes of carbon from 

chernozems. This changed the emission of greenhouse gases to the atmosphere. Significant 

carbon losses take place during fires. Steppe fires and agricultural burnings are the source of the 

black carbon in the atmosphere. 

Protection, optimization of usage and measures to recovery of disturbed tundra, peatlands 

and steppe could become an essential factor of mitigation of climate change. Russian Federation 

pays serious consideration to support studies of climate regulating function of the ecosystems 

having high carbon reservoirs. 

Currently the most urgent research trends and discussion of the results in the framework 

of the dialogue are the following: 

 Improvement of the system of areal assessment of tundra, peatlands, and steppe and the 

human modifications; 

 Quantitative analysis of biogenic and soil components of the carbon cycle in tundra, steppe 

and peatlands; 

 Synthesis of the carbon balance data in the ecosystems of tundra, steppe and peatlands, 

taking the human transformation (mechanical disturbance and pollution for tundras; drainage, 

alteration of water regime, and fires for peatlands; plowing, grazing, abandoned lands 

succession, and fires in steppes) into account; 

 Development of the schemes and mechanisms of economic stimulation of preservation and 

restoration of steppes, tundras, and peatlands for carbon removals and reduction of emissions 

of greenhouse gases; 

 Development of technologies for monitoring of greenhouse gases emissions caused by fires 

on abandoned lands in steppes and drained peatlands; 

 Assessment of reducing and ceasing of greenhouse gases emissions performance of 

protection of tundra, steppe and peatlands ecosystems in environmentally protected natural 

areas. 

Russian Federation is ready to provide additional information on the abovementioned 

technical and scientific aspects in the framework of SBSTA. Significance of the issue was 

understood by the IPCC at the workshop organized by UNFCCC Secretariat (September 2013).  

Taking into account the increasing interest to the issue, its urgency and considerable 

uncertainties in estimates it seems advisable to invite IPCC to consider preparing of the special 

report on that issue. 


