Simulating Soil Organic Nitrogen and Grazing Effects on Arctic Tundra Vegetation Dynamics on Yamal Peninsula, Russia
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This Stlldy aims to answer the fOHOWIHg qHCSthIlS ) Fig. 3: Comparison of mean total biomass (left) and NPP (right) before and after warming along the YAT at the low Fig.4: Above ground biomass of tundra plant functional types in response to warming in subzone E with two different
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1n terms of total biomass and NPP response to Warming 9 Plant Functional Types are: Forbes, Mo;ses.,dLichenl,lTulisoif tllllndra,dS;diglesl,lGli)asses, Low and High Arctic evergreen and
. . . eciduous shrubs, Rushes and Tall shrubs.
» How does grazing affect vegetation response to warming? e Plant total biomass and growth rate is determined by SON levels.
» How do SONa Chmatea and grazing interact and affect Vegetathn e Absolute increases i1n total biomass and NPP caused by Warming were Signiﬁcantly e In sites with hlgh SON leVCIS, the PFT richness is hlgher than in sites of low SON.
responses? greater in sites with higher SON levels.  Different plant functional types (PFT) may respond differently to the warming
scenar10. High SON sites support more woody PFT (Tall shrubs, Low Arctic shrubs).

* SON levels limited vegetation response to warming in nutrient poor sites. e . . . . ,
* The decline 1n moss biomass 1n most sites may be caused by warming and species

Study Area B - | competition.

The Yamal Peninsula is a large area of
arctic tundra in northwestern Siberia,
Russia that encompasses
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Fig. 5: Comparison of change in mean total biomass (left) and NPP (right) for each site under two grazing regimes (low Fig. 6: Comparison of absolute increase in mean total biomass (left) and NPP (right) caused by climate warming for each
frequency grazing: [0.1, 25%] and high frequency grazing: [0.5, 25%]). site under two grazing regimes (low frequency grazing: [0.1, 25%] and high frequency grazing: [0.5, 25%]).
Methods
* Grazing generally caused plant total biomass and NPP to decrease. *Grazing also interacted with warming and caused a reduction 1n plant biomass and
We applied a nutrient-based transient vegetation dynamics model * The greatest decline in total biomass and NPP was found in high SON sites. NPP responses to warming.

(ArcVeg) to examine how these three factors (climate zone, SON, and

grazing regime) interact to affect tundra response to climate warming.

We compared biomass generated by ArcVeg simulations using field

collected SON data along the Yamal Arctic Transect (YAT) with sites o

different soil organic nitrogen levels within bioclimate subzones C Summary
(High Arctic), D (northern Low Arctic) and E (southern Low Arctic).

Grazing intensity was represented by the combination of annuall] The statistical analyses show that bioclimate subzones, SON, warming, grazing and their iteractions have significant etfects on tundra vegetation in terms of

probability of grazing and percentage of biomass removed by grazing.J]|] total biomass and NPP.

The control grazing regime was set as [0.1, 25%], indicating reindeerf} o« Warming and grazing are affecting plant biomass and NPP in opposite directions.
herds will graze on the same site every ten years and each visit a
maximum of 25 percent of biomass will be removed. A more frequent
grazing regime was set as [0.5, 25%], 25% of plant biomass will bel]] * When comparing low grazing to high grazing effects on soil organic nitrogen pools over time, higher grazing frequency led to either slower SON accumulation
removed every two years. rates or SON depletion rates. Warming accentuated these differences caused by grazing, suggesting the interaction between grazing and warming may yield

We also manipulated climate in model warming scenarios. The warmingl§  oreater differences in SON levels across site.

scenario for our simulation was assumed to be a 2° C temperature

increase linearly ramped over a 50-year period after year 1000,

* The interaction effects were greater on total biomass 1n sites of high SON.

* Grazing suppresses plant responses to warming effects.
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