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Sustainability of tundra vegetation under changing climate on the Yamal Peninsula, 
northwestern Siberia, home to the world’s largest area of reindeer husbandry, is of crucial 
importance to the local native community. An integrated investigation is needed for better 
understanding of the effects of soils, climate change and grazing on tundra vegetation in the 
Yamal region. In this study we applied a nutrient-based plant community model (ArcVeg) to 
evaluate how two factors (soil organic nitrogen [SON] levels and grazing) interact to affect 
tundra responses to climate warming across a latitudinal climatic gradient on the Yamal 
Peninsula. Model simulations were driven by field-collected soil data and expected grazing 
patterns along the Yamal Arctic Transect (YAT), within bioclimate subzones C (High Arctic), D 
(northern Low Arctic) and E (southern Low Arctic). Plant biomass and NPP (net primary 
productivity) were significantly increased with warmer bioclimate subzones, greater soil nutrient 
levels and temporal climate warming, while they declined with higher grazing frequency. 
Temporal climate warming of 2 °C caused an increase of 665 g/m2 in total biomass at the high 
SON site in subzone E, while only 298 g/m2 in the low SON site. When grazing frequency was 
also increased, total biomass increased by only 369 g/m2 in the high SON site in contrast to 
184 g/m2 in the low SON site in subzone E. When comparing low grazing to high grazing 
effects on soil organic nitrogen pools over time (Figure 1), higher grazing frequency led to 
either slower SON accumulation rates or more rapid SON depletion rates. Warming 
accentuated these differences caused by grazing, suggesting the interaction between grazing 
and warming may yield greater differences in SON levels across sites. Our results suggest that 
low SON and grazing may limit plant response to climate change. Interactions among 
bioclimate subzones, soils, grazing and warming significantly affect plant biomass and 
productivity in the arctic tundra and should not be ignored in regional scale studies.  

Contact Information 
Qin Yu, Charlottesville, Virginia, USA, 22904-0000, click here to send an email 

 

 
 

 
 

ScholarOne Abstracts® (patent #7,257,767 and #7,263,655). © ScholarOne, Inc., 2009. All Rights Reserved. 
ScholarOne Abstracts and ScholarOne are registered trademarks of ScholarOne, Inc. 

Terms and Conditions of Use

Page 1 of 1Abstract Central - Itinerary abstract details popup

12/21/2009http://agu-fm09.abstractcentral.com/planner?NEXT_PAGE=ITINERARY_ABS_DET_P...


