
Additional studies that include both aboveground and belowground NPP and 
biomass are needed to build a foundation that can be used to determine the 
overall carbon storage capacity and carbon fluxes in Siberian wetlands.

Earlier studies (e.g. by Campbell et al., 2000) have described the distribution 
of biomass/NPP within northern wetlands, primarily above ground. However, 
there have been relatively few measurements of belowground components. 
We have developed our own method for direct measurement of root and 
Sphagnum moss production (Peregon et al., 2008). 

Spatial differences in microsite characteristics (hydrologic and thermal 
regimes, nutrient availability, etc.) affect the plant species distribution and 
productivity. Thus, we decided to use a scale-up approach to combine the GIS 
and point observation data.
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Pool of the wetland biomass

The total biomass decreses in two-fold from north to the south, in boreal region of WS. 

Dead biomass dominates over the live biomass in all regions. Large amount of dead biomass is
stored in peatlands located in northern boreal region. 

The live biomass appears variable without apparent latitudinal gradient. It varies more dramatically
among the different ecosystems of one climatic region. 

The majority (60%) of live biomass is formed by belowground parts of vascular plants, the contribution 
of mosses and lichens is 30%, and only 10% of LB is linked to its aboveground component.

Net primary production (NPP)

Conclusions :

Wetlands contain much less biomass as compared with upland forests. On the other hand, 
wetland NPP was found similar or even higher than that of upland forests, regardless the 
climatic conditions. 

The average live biomass and NPP in wetlands were estimated to be 1600 g/m2 and 790 
g/m2/yr, respectively.

The total NPP of WS wetlands was estimated to be 530 Tg (of dry matter)/yr. The live 
biomass accounts for 1070 Tg.

Wetland biomass and NPP inventory for west Siberian wetlands was created 
using available field survey and literature data. We developed the multi-scale 
approach based on a regional wetland typology map (2.5M scale), further refined 
by satellite image classifications (LANDSAT, SPOT, 200K scale). The aerial 
imagery (25K scale) were used to evaluate the areal fraction of microsites 
composing the patterned wetlands in a boreal region, where the point 
observations were conducted.

As a result of scaling up the ground survey data corresponding to wetland type 
on the regional scale map, the average and total biomass and NPP were 
estimated by ecosystem type, the number of vegetation layers, and climatic 
gradient. 
The NPP to live biomass ratio gradually increased southward from 0.27 in the 

tundra to 0.65 in the steppe region. Live biomass of wetlands amounted to only 
10-30% of the average biomass of upland forests in the same climatic conditions, 
although wetland NPP was found to be equal or even higher then that of upland 
forests (particularly, in grass-dominated wetlands).
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Units are in g/m2.
Vegetation communities: 1- pine-dwarf shrub-Sphagnum, ryam; 2 - sedge-Sphagnum, 3 - shrub-lichen-Sphagnum, 4 –

sedge-Eriophorum-Sphagnum. M+L = mosses and lichens correspond to land-surface biomass (LS), grasses and shrubs 
correspond to above-ground biomass (AG); n* - number of test plots.

Geographical division of 
western Siberia and location of 
test areas.

Wetland typology map, 
2.5K scale, 20 wetland 
classes and complexes

Satellite image 
classification, 30 classes 
of landscapes

(1) Ridge-hollow,(2) Ridge-
hollow-pool patterned 
wetlands

Test areas for field observations were selected along a wide south-north latitudinal gradient of WS (in 
southern, middle, and northern boreal regions) and represent different topography. 

In addition to our own data, we used 91 biomass and NPP estimations derived from the published results
of previous studies.

Then, the ground survey data were scaled up corresponding to wetland type on the regional scale map.

Total biomass (mean values, g/m2) and its 
fractions (%). Regions: A – southern taiga; B –
middle taiga, C – northern taiga.

Spatial distribution of NPP and live biomass created by wetlands in 
various climatic conditions.

Total area of West Siberia region is 2 602×109 m2.

The peatland area is 685×109 m2 (about 27 % of the total).
Overall, our study revealed the high

NPP values in West Siberian wetlands.

NPP increases from north to south, in 
the boreal region. The increase of 
belowground NPP and the reduction of 
moss- contribution have been identified
in the same direction.

Mosses and the belowground fraction 
of grasses form the major contribution to 
NPP.

Range of NPP by ecosystem, and its average distribution by vegetation layer

The ratio between the above- and below-ground NPP was found to be 1:0.6 at oligotrophic wetland
sites (ridges, hollows, and ryams), and 1:2 at eutrophic and mesotrophic grass- and shrub-dominated
wetlands. 

Mapping of NPP and Live biomass

The annual NPP and biomass 
pool of wetlands vary 
depending on their 
geographical locations.

(!) There were somewhat higher live biomass and NPP values found to the north of the boreal region, 
that could be caused by:

- differences in observation methods

- the presence of grass-dominated fens in arctic tundra region, which produce high NPP due to a large 
contribution from the belowground fraction, as compared to moss-dominated wetlands in boreal region.

Units are in g/m2/yr


