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Tibetan Plateau Rangelands



Vegetation on the Plateau



Pastoral Livelihoods



Wildlife on the Tibetan Plateau

Photo credits: WCS, G. Schaller, FAO



Importance of the Tibetan Plateau

Image from D. Miller

• Headwaters region
• Extensive rangeland system
• Important wildlife habitat
• Resource-dependent community





(Thompson et al. 1997)

Climate 
Warming on the 
Tibetan Plateau 

Increasing temperature

Ice core data

Photos: L. Thompson



Climate Warming on the Tibetan Plateau

“It used to be 
really, really cold 

here.  The 
mountains used to 

be covered with 
snow year-round.”

– local herder

Local Observations:



Climate Warming “…the warming 
is likely to be 
well above the 
global mean on 
the Tibetan 
Plateau”
(Christensen et al. 2007)



Changes to the Traditional 
Grazing System



Study of Warming and Grazing Effects 
on the Northeastern Tibetan Plateau



Study Sites
Meadow Habitat

(warmer, drier)

forbs and graminoids

winter pasture

Shrubland Habitat

(colder, moister)

Potentilla fruticosa

summer pasture



Study of Warming and Grazing Effects 
on the Northeastern Tibetan Plateau



Warming Negatively Affected the 
Vegetation

• Warming in meadows decreased the overall 
production of the system

• Warming led to expansion of the 
shrublands at the expense of the meadow 
vegetation

• Warming decreased overall plant diversity
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Implications of Shrubs Replacing 
Grasses with Warming

Bos grunniens

Change in Herd Composition???



Changing Ecosystem Services with 
Warming

Ecosystem services are the benefits people 
obtain from ecosystems

www.millenniumassessment.org



Warming Effects on Ecosystem Services

Medicinal plant and palatable forage species declined with warming



Grazing Reduced Losses due to 
Warming Alone

• Grazing reduced overall production losses, 
the species diversity losses, the shrub 
expansion and decline in ecosystem 
services that resulted from warming.  



Grazing Buffered Against Losses 
Due to Warming
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Rangeland Policies may Reduce 
Adaptive Capacity of Rangelands to 

Respond to Climate Warming



New Project

Ecosystem & Herder Vulnerability to Extreme 
Weather Events, Climate Warming & State 

Policies on the Tibetan Plateau

Ecologists, Anthropologists, Geographers, Modelers



Snow Disasters on the Tibetan Plateau



How Does this Relate to Water?

• Not enough water
– warming can lead to too 

little soil moisture

• Too much water at once
– extreme weather events 

(snowstorms)

climateclimate--waterwater--vegetationvegetation--livestocklivestock--herdersherders



Responding to Climate Change

Need to increase 
the resilience and 
the adaptive 
capacity of 
ecological and 
social systems to 
climate change


