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INTRODUCTION
The spatial distribution of vegetation and soil properties along regional-scale, climatic 

gradients provides important baseline information on the environmental controls of ecosystem 
structure and function.  To date, only one complete regional transect along the full temperature 
gradient of the arctic tundra has been sampled and analyzed – the North American Arctic 
Transect (Walker et al. 2008).  For the Siberian arctic tundra, this baseline information on 
vegetation and soils in a regional spatial context does not exist in any systematic fashion.  As 
part of a U.S.-Russia collaborative project within the NASA/NEESPI Land Cover Land Use Change 
program, we analyzed in detail the vegetation and soil properties of four tundra locations along a 
latitudinal gradient across forest-tundra and arctic tundra in the Yamal Region of Siberia east of 
the Ural Mountains.

METHODS 
Our locations were situated near Nadym (65° 18’ N), Laborovaya (67° 41’ N), Bovanenkova

(Vaskiny Dachi – 70° 17’ N), and Kharasavey (71° 11’ N).  At a minimum of two sites per location, 
using 50m x 50m grids, we systematically sampled leaf area index (LAI), Normalized Difference 
Vegetation Index (NDVI), species composition, vegetation biomass, and soil characteristics. 

RESULTS – Vegetation Indices
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RESULTS – Plant Community Composition and Biomass

0

200

400

600

800

1000

0 5 10 15 20 25 30 35

Summer Warmth Index (°C)

B
io

m
as

s
(g

m
-2

) Nadym

Laborovaya

Vaskiny Dachi

0.0

0.5

1.0

1.5

2.0

2.5

Dec. Shr. Ev. Shr. Gram. Lichen Moss

Fo
lia

r N
 (%

)

Nadym

Laborovaya

Vaskiny Dachi

Biomass generally declines with latitude from Nadym to
Vaskiny Dachi, however Kharasavey has unexpectedly
high biomass, particularly for a Subzone C site; this is
largely due to very high observed moss biomass.  There is
also high within site spatial heterogeneity.

Black squares and line are the relationship between Summer
Warmth Index (sum of mean monthly temperatures > 0) and 
Aboveground live plant biomass across the North American 
Arctic Transect.  Yamal sites (green ovals) have greater Summer 
Warmth Indices (estimates from AVHRR Land Surface 
Temperatures) and lower biomass than comparable North 
American sites, with the exception of Kharasavey.

LAI generally declines with latitude, but there is high
local spatial heterogeneity

NDVI is relatively constant with latitude, with less spatial
variance than LAI

RESULTS – Plant and Soil Nutrients

CONCLUSIONS
Vegetation biomass declined with latitude, with the exception of Kharasavey, which had exceptionally
high biomass for a Subzone C site.  The LAI of vascular plants declined from an average of 1.08 m2 m-

2 at Nadym to 0.22 at Kharasavey along the 6° latitudinal transect.  Average NDVI values of the 
tundra vegetation did not decline with latitude and were 0.60 for Nadym, 0.67 for Laborovaya, 0.58 
for Vaskiny Dachi, and 0.59 for Kharasavey.  This is likely due to the contribution of non-vascular, 
understory vegetation to the NDVI signal.  Related, average foliar nitrogen concentrations were 
greatest at Laborovaya, the site with the highest NDVI.  Soil nutrient concentrations were greater in 
loamy compared to sandy soils, with the exception of the Kharasavey site.  A key result is that, even 
along this transect of approximately 600 km, the heterogeneity of vegetation properties within a 
location can be greater than that over the entire transect.  This heterogeneity needs to be considered 
in estimations of ecosystem function and nutrient cycling in the Yamal region.  Our research plan is to 
sample Belyy Ostrov in summer 2009 to encompass an even broader Yamal Arctic Transect.
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Total live biomass excluding trees*
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*Includes all biomass data categories except trees, dead bryophytes, 
dead lichens, and attatched dead foliar.
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*Includes all biomass data categories except trees.
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