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1. Background 

Improving the adaptive capacity in 

climate changes is an important content of 

2015 Paris Agreement, which enhanced the 

United Nations Framework Convention on 

Climate Change, and the researches, policies 

and practices on the adaptation to the climate 

changes are increasingly raising the attentions 

of the scholars, policy makers and civil society. 

In the National Strategy of Climate Change 

Adaptation released in 2013 and the National 

Plan on Climate Change (2014-2020) released 

in 2014, China proposed the national strategy 

of comprehensively adapting to the climate 

changes, including improving the adaptive 

capacity of the urban and rural infrastructures, 

enhancing the water resource management and 

facility construction, boosting the adaptive 

capacity of the agriculture and forestry, ocean 

and coastal zone, eco-fragile region, human 

health and other fields and strengthening the 

construction of the disaster prevention and 

reduction system. The country has invested 

lots of financial and human resources to 

execute the policies in the aspect of adaptive 

capacity from top to bottom, but there are still 

some problems. For example, polices from top 

to bottom may become endemic during 

specific implementation and thus it is difficult 

to improve the adaptive capacity of the 

climate change for the grass roots. Secondly, 

there is a lack of both research and practice on 

the adaption of the grass roots, especially the 

response of ecology and social sciences, 

which calls for interdisciplinary cooperation. 

In addition, the civil society does not 

participate much in the adaptation work of the 

communities in China, and it can make greater 

contributions to the construction of the 

technological and governance capacity in 

district level. 

In this paper, it selects the herders in 

Tibetan Plateau as the object of study and it 

mainly takes the following aspects into 

considerations: Firstly, Tibetan Plateau region 

is of significant ecological value. It is a region 

with relatively high fragility in ecological 

system and it is also one of the regions which 

suffer the most obvious impact of climate 

changes worldwide. As the “Asian Water 

Tower”, it has over 1,500 lakes large and 

small in Tibetan Plateau, accounting for about 

one third of the total area of the national lakes; 

in addition, in Tibetan Plateau region, there 

are over 350 endorheic rivers and exorheic 

rivers, wherein the exoreic rivers are the 

Jinsha River and Lancang River forming the 

Pacific drainage as well as the Yarlung 

Zangbo River and Nujiang River forming the 

Indian Ocean drainage. These rivers are the 

passages connecting the oceans and highland 

glacier and affected adversely by the climate 

changes. The research shows that, the climate 

warming has already made over 40,000 

glaciers melted and receded to different 

extents as a whole. The unstable precipitation 

and degradation of the frozen earth lead to 

different levels of disasters such as floods, 

shrinking wetlands, abnormal river flows, 

fluctuated lakes or debris flows. As one of the 

natural resource treasuries with the richest 

biological resources and the most peculiar 

ecological environment on the earth, wild 

species inhabiting Tibetan Plateau are also 

affected in different degrees. Taking the 

flagship endangered species snow leopard in 

the Tibetan Plateau region as an example, it is 

well-known that the snow leopard inhabits in 

mountains of northern and central Asia with 

tree line below 5,000 meters, but not the forest 

region. Thus, the move up of the tree line in 

the mountainous area will cause the decrease 

of the habitat for the snow leopard. The 

scientist Jessica Forrest from WWF (World 

Wide Fund for Nature) published her 

researches in 2012, in which she applied the 

statistical method to evaluate the possible 
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impact of climate changes on the tree line of 

Himalaya on the basis of the situations of 

three types of greenhouse gas emissions 

offered by IPCC (Intergovernmental Panel on 

Climate Change) (Forrest, 2012). The research 

shows that, the continuous increase of 

greenhouse gas emission will cause the tree 

line of the Himalaya to move up and thus lead 

to the habitat loss of 30% for snow leopards. 

Therefore, in the Tibetan Plateau region, snow 

leopards that have lost their habitats will live 

in places which are closer to the activity area 

of humans for survival. Then snow leopards 

will hunt more domestic animals. Thus, there 

will be a vicious circulation of revenge 

hunting of snow leopards by humans. 

Secondly, existing researches on the 

impact of climate changes and the adaptation 

to the climate changes in the community level 

are mainly conducted in the planting industry 

areas. It is to explore the losses caused by 

climate changes to the planting industry, the 

change in the types, planting technologies and 

cropping system of the crops under the 

background of climate changes as well as the 

action logic, action structure and other related 

aspects of the community on the climate 

changes. However, the researches conducted 

in typical grassland farming area are very 

limited. Such vacancy in the researches may 

be due to limited impact caused by climate 

changes on the grassland farming community, 

but it still embodies the marginalized status of 

the grassland farming area and grassland 

farming community for a long time. Therefore, 

the typical grassland farming area needs more 

attentions from non-government institutions. 

 

SHANSHUI Conservation Center has 

conducted the community protection project in 

Qinghai Three-river-source region for a long 

time. It discovered the special culture, 

organization method and social capital of local 

grassland farming community and also 

observed the impact of climate changes on the 

livelihood of local residents in the course of 

work. To study the impact of climate changes 

on local community and the community 

adaption more systematically, since 2016, 

SHANSHUI Conservation Center organized to 

make a series of household investigations on 

multiple areas of Tibetan Plateau and hoped to 

make one evaluation on the perception, impact 

and adaptability of the herders in climate 

changes. Through investigation on the 

adaption threats on herders in 

Three-river-source region when facing the 

climate changes, the adaptive measures they 

have taken and the adaptation level and 

verification on which factors and measures are 

the most favourable to affect the adaptation 

effect, then the SHANSHUI Conservation 

Center proposes helpful suggestions to the 

adaptation work of future climate changes. 

 

1.1. Impact of Climate Changes 

on Ecology in Tibetan 

Plateau 

The Fifth Assessment Report on Climate 

Changes released by the Intergovernmental 

Panel on Climate Change (IPCC) shows that, 

the climate changes taking climate warming as 

the main feature has become a global fact. 

From 1880 to 2012, the global mean surface 

air temperature had risen by 0.65oC-1.06oC. It 

expects to rise by 0.3oC -0.7oC during the 

period from 2016 to 2035 and 0.3oC-4.8oC 

during the period from 2081 to 2100. The 

climate warming will affect the global 

resources and environment deeply. For the 

past three successive 10 years, it was much 

warmer than any other 10 years before since 

1850. The period from 1983 to 2012 was the 

hottest 30 years since 1400. The year 2015 
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was the year with the highest mean surface 

temperature since there was related 

meteorological record.

 

 

Figure 1 Annual mean temperature change of Yushu from 1951 to 2012 

 

As the “third pole”, Tibetan Plateau is 

one of the areas with the biggest climate 

changes in the globe and is also one of the 

areas with the biggest impact of potential 

climate changes. The impact of the climate 

changes on Tibetan Plateau is in multiple 

aspects. In the aspect of temperature, IPCC 

report predicts that the land of the whole Asia 

will rise by about 3oC by 2050s and about 5oC 

by 2080. In the last few decades, the great 

Himalayas region had experienced the rising 

and decreasing rainfall trends (Shrestha et al. 

2000). 

From the perspective of glacier, if the 

current warning trend remains, the glacier in 

Tibetan Plateau may decrease from 500,000 

square kilometres to 100,000 square 

kilometres (Cruz et al. 2007; Ye & Yao 2008). 

The impact of the ice and snow melting on the 

river is in multiple aspects. In the beginning, 

the increasingly melting glacier may cause the 

water level of the river to rise high. However, 

when the glaciers all are melted, it will cause 

water depletion of river. The Himalaya region 

affects 10 rivers, wherein the Yangtze River in 

China is one of most affected rivers. 

The disasters due to water also may 

increase. For example, the debris flow, rapid 

flood, etc. may become more frequent in high 

altitude area, while the low altitude area will 

suffer more floods. The obvious fluctuations 

on the aspect of ice and snow melting also 

may lead to excessive water in a short term 

and less water supply for a long term (Xu, 

2009). 

The climate changes make the structure 

and function of the ecosystem change and 

cause degeneration of the function of the 

fragile ecosystem. Since the 1960s, the 

grassland and wetland in the Yangtze-Yellow 

rivers source region within Tibetan Plateau 

have been suffering the regional recession, 

and the phenomena such as evolving from 

meadow to desert and alpine-cold marshy 

meadow grassland to high-cold steppe and 

alpine-cold meadow grassland (Yan Zuoliang, 

2003); Qinghai belongs to an arid and 

semiarid area. Its climate warming accelerates 

the impairment on the growth of the grass and 

makes the yield of herbages decrease. 

Meanwhile, the proportion of good herbages 

in the grassland reduces, the quantity and 

proportion of the forb rise, and the grassland 

evolves to the adverse direction in a receding 
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tendency; and over nearly 30 years for the 

period from 1971 to 2000, Ruoergai wetland 

had an obvious warming and drying tendency. 

It caused the surface water resources of the 

wetland decrease, the wetland area reduces 

remarkably, the marshes were drying up and 

lakes were shrinking. It accelerated the 

grassland degeneration and desertification, 

and made the biological diversity lost and the 

tendency of reverse evolution of wetland 

environment appeared (Guo Jie, 2007). Now 

alpine meadows and alpine deserts cover 53.5% 

of Tibetan Plateau. In the future, it expects to 

reduce to 37.9% by 15.6%. The forest 

ecosystem now covers less than 10% of the 

area, and it will rise to 22.4% (Jian, 2000). 

In the aspects of ecology and phenology, 

the prediction results of many models show 

that, the future climate will accelerate many 

plants, insects, birds and mammals in North 

America and Europe to migrate to the north or 

to the high. (He Xiaojia et al. 2012). Due to 

restrictions in geographical distribution, 

certain species are especially sensitive to 

climate changes (Salick et al. 2009). As for the 

adaptation to climate changes, the species 

seem to ought to change its own characters 

with the change in the climate, but the actual 

condition is that they will migrate but not 

evolve in situ. However, the obstruction in 

climate or geography may hamper the 

occurrence of this type of migration. 

From the perspective of disaster, climate 

changes may bring more frequent extreme 

weathers. In China, snow disaster has 3 

frequent occurrence centers, namely Central 

Inner Mongolia, north of Xinjiang and 

northeast of Tibetan Plateau. The annual 

fluctuation range of the snow disaster is great 

and it displays a rising tendency as a whole. 

(Hao Lu, Wang Jing’ai, Man Suer and Yang 

Chunyan, 2002) 

  

1.2. Impact of Climate Changes 

on Herders in Tibetan 

Plateau 

We have 6 billion mus of natural 

grassland in China, accounting for 41.7％ of 

the national territorial area. The grassland is 

not only the most important means of 

production for the herders, but it is also an 

important ecological protective screen for 

China, as it can offer multiple ecological 

functions and services such as climate 

adjustment and water storage. In recent years, 

with the climate changes and the impact of 

man-made development and utilization 

behaviours, the grassland recession 

deteriorates further (Yan et al. 2011, Cao et al. 

2013). The intergovernmental framework 

report on climate changes predicts that in 

following 20 years (2016-2035), the rainfall in 

winter for most areas within Tibetan Plateau 

will increase by about 10% compared with the 

period of 1986-2005 (Van Oldenborgh et al. 

2013), and this means possible snow disaster 

risk also will increase. 

Before discussing the impact of climate 

changes on the herders in Tibetan Plateau, 

firstly we shall analyse impact of the 

fluctuation of the climate itself on the 

pasturing area. Some scholars believe that one 

natural feature of grassland farming is that it 

has adaptation to the highly variable climate 

fluctuations. Adaptation refers to the response 

to the changes with the purpose of reducing 

the loss. Vulnerability refers to the exposure to 

external changes, sensibility as well as the 

comprehensive reflection of having the 

adaptation and resilience capacity. (Adger 

2006, Gallopin 2006) Resilience is the ability 

for an open system to absorb the interference 

during continuous changes and reorganize to 

keep its core structure function and feedback 
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(Walker et al. 2004). Adaptation is to actively 

change to respond to the changes in 

environment, economy and system affecting 

the livelihood sustainability of the community 

(Adger et al. 2005). Under the high altitude 

and alpine-cold conditions of Tibetan Plateau, 

the productivity of plants is relatively low, the 

reviving time is short, the surviving conditions 

in winter are tough and the growth of plants in 

spring starts late. If purely relying on natural 

grassland, lots of domestic animals will die at 

the end of winter and beginning of spring. 

During the period with temporary shortage, 

the situation of “fat in summer, strong in 

autumn, slim in winter and dead in spring” 

always exists. Meanwhile, the enormous 

climate fluctuation and uncertainty are 

important features for the pasturing area in 

Tibetan Plateau. Compared with the other 

natural grassland pasturing areas in China, 

water resources are not the important 

restriction factors for the pasturing areas 

within Tibetan Plateau. However, since 

ancient times, “black disaster” (dust disaster), 

“white disaster” (snowstorm), “drought 

disaster” as well as the reduction in grassland 

productivity, prevalent insects and pests due to 

meteorological disasters, etc. are all the most 

important factors affecting the livelihood of 

the herders. Especially when the snow disaster 

in Tibetan Plateau happens, mass areas will be 

covered by white snow with a depth reaching 

to the knee. Lots of domestic animals cannot 

eat grass out of the snow layer under low 

temperature and finally freeze and starve to 

death. In the history, there were many times of 

severe snow disasters making the quantity of 

the domestic animals within the area lost two 

thirds or more and some farm households even 

lost all their domestic animals. The situation 

of “One small disaster within five years and 

one big disaster within ten years” exists 

regularly in Three-river-source region. It 

makes the quantity of the domestic animals 

within the Three-river-source region display 

an obvious periodic fluctuation and deeply 

affects the mentality and culture of local 

herders. 

 

 

Table 1 Key Risks and Adaptation Problems Regarding Climate Change 

Key Risks Problem of Adaptive Mode Risks of 

Tibetan 

Plateau 

Region 

Livelihood deterioration of arid 

region 

Urbanization and relocation High 

Homeland properties are 

destroyed due to extreme 

weather, flood, etc. 

Relocation or government guarantee or 

insurance, but there may be problems of 

poverty and unclear property right 

Low 

Become poor due to food 

shortages, economic and political 

Adaptation selections are limited due to being 

far away from the market, insufficient 

Middle 
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marginalization government support and inequality 

Health and production decline 

due to heat wave 

Agricultural mechanization, which may be 

restricted by poverty 

Low 

Reduced yield of farm products Change the planting strategies as per the 

weather forecast information. It may be 

affected by the technical resources 

Middle 

Water resource shortage Poor and marginalized populations may be 

difficult to win water resources due to 

inequality 

Middle 

 

According to the Fifth Assessment Report 

on Climate Changes released by IPCC, there 

are mainly five risk influence factors for 

climate changes, namely the warming trend, 

extreme temperature, drying trend, extreme 

precipitation, damaging cyclone and sea level 

rise separately. Local direct impacts of these 

risk influence factors all will cause different 

adaptation problems (see Table 1) due to the 

fragility of the mass accepting the exposure. 

Wherein, in Tibetan Plateau region, the 

highest risk includes the deteriorating 

livelihood, water resource shortage, reduced 

agricultural production and food shortage in 

the dry area. For example, warming up and 

drying may accelerate the degeneration of the 

grassland, reduce the production of domestic 

animals and even make the domestic animals 

die and lead to a threat to the livelihood of the 

herders. There are also desertification risks in 

some areas. 

1.3. Herders’ Adaptation to 

Climate Changes 

As the climates in the grassland area are 

mainly variable in temperature and rainfall, 

the nomadic people “live where there is water 

and grass”. Some extreme weather events 

happen from time to time, such as snowstorm, 

rainstorm, flood and drought, and the herders 

also have corresponding adaption traditions. 

For example, in allusion to the rainfall 

features in different seasons, the pasturing 

area in spring and winter will move to balance 

the pressure on the pasturing area. In winter, 

the herders will purchase or store the herbages 

and kill flocks and herds to store the food. 

Some scholars consider that, due to the 

reasons of the grassland farming itself, the 

adaptability of the herders themselves is 

relatively strong, thus the climate changes will 

not cause excessive impacts. It is enough for 

the herders to utilize their spontaneous 

adaptations. Some other scholars consider that 

the impact caused by future climate changes, 

such as the overall temperature rising, change 

in the rainfall mode and increase in extreme 

events will exceed the threshold value of the 

current adaptability. Thus more initiative and 

planned adaptation measures are necessary. 

Meanwhile, it should also be noted that, 

climate change is merely one part for the 

many survival pressures the herders are facing, 

and it shall be considered under a wider social 

economy background, as in addition to the 

changes in the climate, the impact of policy 

mechanism, accessibility and fluctuation in 

the market and the endowments and 

conditions of the herders themselves all may 

affect the adaptive behaviours of the herders 
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and the changes in the overall welfares. 

In the researches by Bai Wanqi et al. 

(2012), under joint impact of the warming and 

grazing activities, 29.39% of the grassland in 

Darlag County of Golog in Qinghai 

degenerated during the period of 1970-2000, 

and the herders had to adapt to it by the 

production measures such as moving for 

grazing, building the fence and adjusting the 

quantity and structure of the herds in advance. 

The researches by Ubugunov et al. (2013) on 

the Inner Mongolia grassland pasture show 

that, the extreme climates with arid weather as 

priority is the key factor of the climate 

changes affecting the pasture, and purchasing 

grass (keeping livestock) and selling livestock 

(reducing livestock) are the main adaptive 

behaviours of herders. Wherein, the livestock 

keeping strategy is more common. The 

researches by Zhang et al. (2013) on Alxa, 

Inner Mongolia point out that, the herders 

mainly adapt to the dry weather through 

seasonal migration, long-distance migration, 

and diverse herd structures, but the 

privatization of the grassland weakened this 

adaptability. The researches by Wang et al. 

(2014) on Naqu, Tibet point out that, adaptive 

strategies adopted by local herders include 

planning and purchasing the herbages, renting 

the grassland, joining the co-operative society, 

diversified means of livelihood as well as 

community support and government support. 

 

 

2. Method 

2.1. Research Method 

 

Figure 3. Adapted from Agrawal and Perrin (2009), the Model for Adaptation, Institutions and Livelihoods for 

Analysing Climate Adaptation of Herder Communities on the Tibetan Plateau. 

 

Herders in Yushu plant herbages around their houses Herders in Qinghai move twice each year in 

spring and autumn  

Source: Xinhua News Agency 

Qinghai Gangcha strives to develop the 

forage grass industry 

Source: Xinhua News Agency 

Climate fluctuation 

Dynamic of ecosystem 

External intervention 
Finance, technology and information 

 

Local institution 
⚫ Government department  

⚫ Market/enterprise 

⚫ Community/social organization 
Livelihood 

adaptation 

Mobility: Space adaptation 

Storability: Time adaptation 

Livelihood diversity: 

Adaptation of means of 

production 

Community mutual aid: 

Adaptations among farm 

households 

Market exchange: external 

linkage 
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In this research, it refers to AIL 

(Adaptation, institutions and livelihoods) 

framework proposed by Agrawal and Perri in 

2009 to analyse the climate adaptation of the 

herder communities on the Tibetan Plateau. 

The climate fluctuations and the dynamic 

changes in the ecosystem interact with each 

other, and the social economy system makes 

the corresponding dynamic adaptation under 

local system of three sectors - public 

government, private market and civil society. 

In this process, the adaptation subjects, 

namely local households are interfered by 

external exchange factors such as finance, 

technology and information and it includes 

several levels of active adjustment. The 

adaptation process embodies that the life and 

production of local households can actively 

adjust relevant factors flexibly based on the 

changes in the risks, including the adjustment 

in the geographical risk, namely mobility, the 

adjustment in the time risk, namely storage, 

the adjustment in the means of production risk, 

namely diversified livelihoods and the sharing 

in the inter-household risk. Finally, when it 

cannot be solved inside the community, the 

risk control can be realized by exchanging 

with external market. 

 

Therefore, we will study the adaptation 

of local communities in multiple levels and 

the contributions of the external and internal 

factors on this type of adaptation from these 

aspects. 

 

 

 

As for external factors of the involved 

households, the policy environment, market 

change and community governance structure 

are system environment given by the external 

ecology, while the technology and information 

are the technical level given by the external 

ecology. Then the internal factors include 

manpower, material, finance and natural 

resource and social capital possessed by this 

household, and they are the differences for the 

livelihood adaptation among various 

households. What we are interested in is how 

different system environments and 

technologies affect local households and 

which are more favourable for the 

improvement of the community adaptation 

and resilience. 

2.2. Investigation Data 

The data adopted in this research comes 

from Peking University Center for Nature and 

Climate fluctuation and perception 

Market accessibility 

Capital of the farm 

households 

Human capital 

Hardware capital 

Financial capital 

Natural capital 

Social capital 
Adapted from Wang et al. (2016), Analysis Framework of Livelihood Adaptive behaviours of farm households. 

Livelihood adaptive behaviours of 

farm households 

Policy/institution 
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Society and local NGO SHANSHUI 

Conservation Center, which conducted the 

household investigation in pasturing areas in 

Yushu Prefecture, Haixi Prefecture of Qinghai 

Province and Diqing Prefecture of Yunnan 

Province during the period of 2013-2018, 

involving 3 types of questionnaires, 12 

villages and 304 observation data. Wherein, 

thanks to the support of Bridgestone Tires and 

China Green Foundation, we could not 

support Nyanpo Yutse Conservation 

Association to make the investigation and 

monitoring in Golog Prefecture for glacier and 

grassland parts during the period of 

2015-2016 without them. Thanks to the 

funding of Oxfam, Huatai Securities and FAW 

Toyota. We could not acquire 89 

questionnaires in the investigations in Qinghai 

during the period of 2016 - 2018 without them;

 

 

Figure 5.  

 

Survey 

Time 
Place Number of Samples 

Ecological 

Bonus for Each 

Household 

  
Number of 

Villages 

Number of 

Households 
 

2013 Jiegu 1 41 7121.7 

2014 Jiegu 2 21 4244 

2015 Jiegu, Nangqian, Zaduo 4 54 8241.7 

2016 Zaduo, Tanggula Mountain 7 99 16673.3 

2017 Jiegu, Zaduo, Yushu, Nangqian, 12 64 6571 
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Deqin 

2018 Zaduo, Jigzhi, Dingqing, Chindu 4 25 12116.9 

Total  31 304 10506.9 

This data structure mainly takes the 

herder household as the unit. It considers each 

interviewed herder as the head of the 

household. The head states the situations of 

the whole household, including the family size, 

the population quantity of yaks, the selling 

income of the livestock, the income of the 

animal products, the income of the cordyceps 

and other medicinal materials, subsidy income 

and other incomes. The total income after 

adding the previously mentioned incomes 

offsets the feed expenditure and dry feed 

expenditure can be offset by mowing. In 

addition, it also shall consider whether the 

head of the household is illiterate (0 for yes 

and 1 for educated), the labour force within a 

household as well as the scale of the grassland 

(many herder households do not know the 

scales of their own grasslands, but the 

ecological bonus is related with the area of the 

grassland. Thus, it also can be taken as the 

proxy variable for the area of the grassland). 

Among aforesaid interviewees, we asked 

questions on the adaptive behaviours of 89 

herders for their perceptions and adaptive 

behaviours in climate changes during the 

period of 2017-2018 and concluded following 

results. 

2.3. Perceptions to Climate 

Changes 

It has conducted a series of rich 

researches in the aspect of perception and 

adaptation to climate changes in China. Yun 

Yaru et al. (2009) pointed out that the 

perception of climate changes is affected by 

individual subjective consciousness. Hou 

Xiangyang et al. (2011) pointed out that the 

perceptions of the herders on short-term 

climate change trend are more profound and 

accurate. While Wang Shijin et al. (2013) 

discovered that, the perceptions of the farmers 

and herders on the climate change trend are 

basically the same with the scientific fact, but 

their perceptions on the environmental 

influence of the climate changes are relatively 

lower. Zhu Guofeng et al. (2015) discovered 

that, the perceptions of the herders are 

basically the same with the trend, but the 

perception degree of the temperature is 

relatively higher, the perception degree of the 

precipitation is relatively lower and the 

perception to the extreme climate event is 

relatively higher. 

 

Perceptions of Herders on Climate Changes 

Climatic 

Factor 

Actual Changes 

(Compared 

with that 5 

Years Ago) 

Perceptions of Herders (%) 

Increased Decreased No Change Uneven 

Distribution 

Summer 

temperature 

Raised 42.7% 17.1% 40.2%  

Winter 

temperature 

Raised 52.9% 27.1% 20%  
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Summer 

precipitation 

Slightly 

reduced 

36.8% 31.0% 17.2% 13.8% 

Winter 

Precipitation 

Reduced 18.8% 54.1% 16.5% 10.6% 

 

We interviewed on 304 households in Yushu, 

Golog, Qamdo and Diqing areas, and the 

investigation on the perception of recent 5 

years of temperature changes shows that, 42.9% 

of the people feel the temperature in summer 

is higher than before, while 17.1% of the 

people consider the temperature is reduced. 

52.9% of the people feel the temperature in 

winter is higher than before, and 27.1% 

consider that the temperature in winter is 

lower than before. Some herders reflect that 

they feel the winter now is not as cold as 

before as it is improved in housing and 

heating. 

As for precipitation, 36.8% of the people 

feel the precipitation in summer has increased, 

31.0% of the people feel the precipitation has 

decreased, while 13.8% of the people consider 

that the precipitation has become uneven. 

Sometimes it has rainstorm, while sometimes 

it does not rain. It is not favourable for the 

growth of the herbages. 54.1% of the people 

feel the snow in winter is less than before, 

only 18.8% of the people feel the snow in 

winter has increased and 10.6% of the people 

consider the snow has become more uneven. 

All herders show that, there is no big 

snow disaster in recent 5 years. It is not like 

the situation in 10 years ago, when there were 

often snow disasters small and big. However, 

there was a long time of drought in 2016 and 

it affected the grassland obviously. The 

precipitation in 2017 and 2018 was relatively 

plentiful and the grassland was relatively 

good. 

 

Figure 6. Herders’ Perceptions of Temperature and Precipitation 
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summer

25%

Warm winter

18%

No change 
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Cold winder and warm 

summer

14%
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Cold winter and 
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5%
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From the perspective of the comparison 

of the perception degree and actual 

meteorological records, most herders can 

correctly perceive the changes in temperature, 

while their perception to the changes in 

precipitation is not very obvious. This is 

directly related with the features of the 

precipitation itself, and it is possible that the 

herders are more sensitive to the precipitation 

situations of that very year. 

2.4. Changes in Overall 

Environment and 

Grassland 

From the observation of the herders on 

the grassland, the people considering the 

grassland degenerated (42%) is slightly more 

than those believing the grassland ameliorated 

(37%). Wherein, the herders for interview 

considering that the grassland is ameliorated 

are centred in Golog Prefecture, Diqing 

Prefecture and Qamdo Prefecture, and the 

herders in Jiegu Town of Yushu, Zaduo 

County and Nangqian area commonly believe 

that the grassland is degenerated (the green 

part is the ratio of the herders considering the 

grassland is ameliorated, the red part is the 

ratio of the herders considering the grassland 

is degenerated, while the grey part is the ratio 

of the herders considering that there is no 

obvious change in the grassland). Based on 

the comparison between this part of results 

with the satellite remote sensing map EVI, we 

can see that the perceptions of the herders are 

basically the same with the basic conclusions 

of the actual remote sensing observation. 
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Figure 7. Change in quality of the grassland in comparison with before that the herders in different areas consider 

 

The herders generally mention that the 

precipitation is an important factor affecting 

the status of the grassland, especially the 

precipitation in the season of growth. Long 

drought may cause the quality of the grassland 

of that very year to degenerate and it affects 

whether the livestock can get through the 

winter. Thus, according to the situations of the 

drought, the herders also will adjust the time 

of purchasing and beginning to feed the 

livestock hay and fodders or even rent the 

grassland from other farm households. 

However, the climate change is only a 

factor influencing the quality of the grassland. 

In the long term, it is also influenced by the 

over grazing, grazing mode and other related 

factors. Some other ecological processes are 

also influencing the process of the grassland 

degeneration. Among the herders accepting 

the investigation, the problem of excessive 

pikas exists in 68% of the herders’ grasslands, 

the problem of black caterpillars exists in 5% 

of the herders’s grasslands and only 27% of 

the herders’s grasslands do not have such 

problems. According to the interview, the 

herders do not directly connect the problem of 

pikas and black caterpillars with the climate 

changes, but they believe these problems 

seriously affect the quality of the grassland. 

According to the researches by the scholars, 

the excessive reproduction of the pikas may be 

directly influenced by the grassland 

degeneration.From the perspective of the 

observation of the ecological environment, 71% 

of the herders discover the snow on the 

mountaintop with everlasting snow becomes 

less and even there is no snow in summer at 

all. 29% of the people consider there is no 

obvious change in the snow line, but no herder 

considers the snow cover is increased or the 

snow line is decreased. It is consistent with the 

local observations during actual survey that 

there is basically no mountaintop covered with 

snow all the year around. By long-term 

observations on the glacier each year, Nyanpo 

Yutse Conservation Association1 discovers  

 

                                                             
1Nyanpo Yutse Conservation Association is a 

non-government environmental protection 

organization established in Jiuzhi County, Golog 

Prefecture, Qinghai Province in 2007. Bridgestone 

Tires and China Green Foundation support the 

association. It is to continuously monitor the changes 

in wild animals and plants, wetlands and climates in 

Nyanpo Yutse region and advocate the people and 

nature within Nyanpo Yutse and its surrounding areas 

coexist harmoniously. 

Xinjiang Uygur Autonomous Region 

Gansu Province 
Chindu 

Yushu 
Zaduo 

Nangqian 

Dingqing 

Yellow River 

Sichuan Province 

Yangtze River 

Langcang River 

Qinghai Province 

Railway 

Deteriorated 

Main highway 

Improved 

Main river 

Three-river-source Region 

Main lake 

Yushu Prefecture 

Golog Prefecture 

Ganzi Prefecture 

Tibet Autonomous Region 

Deqin 



 

 15 

that the boundary of the glacier in summer keeps rising, which proves that the climate changes 

already have the long-term impact of glacial ablation. It is the Landsat false colour image of 

Nyanpo Yutse glacier during the period from 2002 to September 2017 in the figure below. By 

comparing two figures, it can be seen that the glacier scope is reduced. 

 

Nyanpo Yutse Gacier (September 2002 Landsat5 TM) 

Nyanpo Yutse Gacier (September 2017 Landsat8 OLI) 
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Figure 8. Landsat false colour image of Nyanpo Yutse glacier from 2002 to September 2017 

 

As for the observation on the boundary 

between the bush and grassland, 77.8% of the 

people do not discover any obvious change, 

but 18.4% of the people consider the scope of 

the bush is expanded and only 4.2% of the 

people believe the scope of the grassland is 

expanded. The expansion of the bush scope 

means the usable area of the pasture is 

decreased, and it is unfavourable to the 

grazing. Meanwhile, the changes in the 

vegetation also may affect the distribution of 

the wild animals. For example, in some areas 

in Yushu Prefecture, Qinghai Province, it 

discovers the panthera pardus within the 

traditional habitat of snow leopards. In the 

figure below, the pictures of the snow leopard 

and panthera pardus were taken in the same 

infrared camera monitoring point in Angsai 

Town, Zaduo County.

 

 

Figure 9. Pictures of snow leopard and panthera pardus were taken successively in the same infrared camera 

monitoring point in Angsai Town, Yushu Prefecture 

 

As for the observations on the water 

source, river and wetland, 48.2% of the 

herders consider the river flow is decreased, 

21.2% of the herders consider the river flow is 

increased, and only 30.6% of the herders 

believe it does not change much as a whole as 

per the change in the precipitation. Most 

(64.1%) of the herders do not observe any 

change in the area of the wetland and lake 

water surface, 28.1% of the herders consider it 

is decreased and 7.8% of the herders consider 

it is increased. The source of drinking water 

for most herders does not become dry (75.0%), 

only the sources of 18.8% of the herders 

become dry, 3 households (3.9%) even replace 

their water sources and the source of the 

drinking water of 5% of the herders is affected 

by the rainwater and fluctuates. 

In the aspect of extreme disaster, in 89 

questionnaires, 10 households of herders 

mentioned about 4 times of snow disasters in 

1984, 1996, 2006 and 2012. Wherein, it lost 

60%-70% of the yaks during the big snow 

disasters in 1984 and 1996. There is no snow 

disaster in recent years, but there are situations 

of big snows and starved livestock. However, 

the average loss is less than 10 yaks. 16 

households of herders mentioned the droughts 

happened in 2012, 2013, 2015 and 2016, 

which caused great impacts on the wetland 
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and herbages and it even made the flocks and 

herds starved. 11 households of herders 

mentioned the floods and debris flows due to 

heavy rainfalls in 2017, and there were 

situations of road destructions or tent washing 

away. However, the overall impact on 

individual herders is relatively small. The 

herders consider the snow disasters in recent 

years are decreased as a whole and the overall 

disaster impact is not very big. Though the 

climate changes will increase the extreme 

events from the perspective of scientific 

conclusions, the herders do not have obvious 

perception in this investigation. This may be 

related with the distribution of the extreme 

weathers and the perception of the individual 

herders on the occurrence of probabilistic 

events, and may also be related with the 

increase in the coping capacity of the herders 

against the disaster events. It can be seen from 

the investigation that, slow climate events 

such as drought have the most significant 

impact on the grassland and the productions 

and lives of the herders. 

2.5. Comprehensive 

Adaptability Assessment of 

Herders  

According to the interviews with the 

herders, 37.1% of the herders consider that 

local climates have changed compared with 

before, 43.8% of the herders consider there is 

no change and the remaining 19.1% of the 

herders do not answer or do not know. In all 

herders, only 20.2% of the herders consider 

they require to change or have already 

changed the related grazing and lifestyle 

consciously, and 52.7% of the herders 

consider they do not need to change, but just 

go with the flow, and the original grazing and 

living experience could cope with current 

climates. 27.0% of the herders consider it is 

not necessary to change anything. On the one 

hand, this result shows that the perception to 

the climate does not always lead to direct 

changes in behaviour; and on the other hand, it 

is also possibly because the life itself on the 

grassland has strong adaptability and 

resilience to the climate fluctuations. 

When asked if there is any climate 

disaster, whom they tend to seek for help from, 

20.2% of the people select friends and 

relatives, 47.2% of the people select the farm 

stations or village cadres, 4.5% of the people 

select the co-operative societies and other 

mutual aid organizations and 16.9% of the 

people select the temple Rinpoche and other 

related personnel. 

The interviewed herders mentioned 39 

types of adaptation behaviours for the climate 

changes and possible disasters. According to 

AIL analysis framework, we classify the 

adaptation behaviours of the herders 

interviewed, namely the adaptation behaviours 

of mobility, storability, diversity, community 

support and marketization. 

 

Table 2. 5 Types of Climate Adaptation Strategies 

Storability Diversity Mutual Aid Marketability Mobility 

Give more yaks 

supplementary 

feeding 

Collect cordyceps 

Share the 

grassland and 

make joint 

grazing 

Rent grassland 

from others 

Begin rotation 

grazing 

Build permanent Obtain subsidies Share weather Buy herbages Change the time 
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housing from government information with 

others 

from the market for starting the 

movement 

Improve storage 

of forage grasses 

Collect potherbs, 

fungi, etc. for 

consumption or 

selling 

Join the 

producers’ 

co-operative 

society 

Buy small yaks to 

expand the 

populations 

Change the 

duration in 

summer 

grassland 

Build new barns 

or improve the 

barns 

Borrow loans 

from government 

or bank 

Sharing labours 

in disaster years 

Sell more 

livestock to offset 

the loss after 

climate disaster 

Change the 

ending time of 

movement 

Begin or add 

artificial grass 

Add temporary 

work time other 

than grazing 

Join livestock 

disease control 

agency 

Sell more 

livestock to 

reduce the death 

before climate 

disaster 

Reduce migration 

Add the quantity 

of mowing 

Conduct 

planting/forestry 

activities other 

than herding 

Dig well with 

others to add the 

water source 

Lease grassland 

to others 

Temporarily 

move to urban 

area 

 

Make and sell 

handicrafts and 

traditional 

paintings 

Share grassland 

in disaster years 

Rent livestock 

from others 

Change the 

migration 

distance 

 

Change the 

structure of 

livestock species 

Share forage 

grass in disaster 

years 

 

Temporarily 

move to other 

areas 

 

Begin to 

introduce new 

livestock species 

  
Stop movements 

in spring 

 

According to the frequency adopted by 

the herders, the most frequently adopted 

adaptive behaviours include collecting 

cordyceps (58.4%), obtaining subsidies from 

government (39.3%), giving the yaks 

supplementary feeding (34.8%), building 

permanent housing (34.8%) and improving the 

storage of forage grass (31.5%). It can be seen 

from these adaptive strategies that, with more 

diversified income of the herders, the income 

from exchanging the cordyceps with the 

external market and the subsidies from the 

government both help the herders reduce their 

reliance on the herding income that is 

sensitive to the climate. The forage grass, 

forage, barn, housing and other technologies 

and conditions also help resist the disaster risk. 

The mutual support from the internal 

community is indispensable, including 

grassland sharing, production co-operative 

society and information sharing. 
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Table 3. 15 Adaptive Strategies with Highest Frequency of Usage and the Involved Institutions 

Rankin

g  
Adaptive Strategy 

Adaptive 

Form 

Quantit

y 

Percen

t 
Institution 

1 Collect cordyceps Diversity 52 58.4% Market 

2 Obtain subsidies from 

government 
Diversity 35 39.3% Government 

3 Give more yaks supplementary 

feeding 
Storability 31 34.8% Market 

4 Build permanent housing Storability 31 34.8% Government 

5 Improve storage of forage grass Storability 28 31.5% Market 

6 Share the grassland and make 

joint grazing 
Mutual aid 25 28.1% Community 

7 
Rent grassland from others Marketability 19 21.3% 

Market; 

community 

8 Buy herbages from the market Marketability 17 19.1% Market 

9 Build new barns or improve the 

barns 
Storability 17 19.1% Government 

10 Begin rotation grazing Mobility 16 18.0% Community 

11 Share weather information with 

others 
Mutual aid 14 15.7% Community 

12 Change the time for starting the 

migration nomadism 
Mobility 14 15.7% Community 

13 Buy small yaks to expand the 

populations 
Marketability 14 15.7% 

Community; 

market 

14 Join the producers’ co-operative 

society 
Mutual aid 13 14.6% 

Community; 

market 

15 
Begin or add artificial grass Storability 12 13.5% 

Community; 

market 

 

 

To better study the differences among 

different areas investigated, we simply make 

the assessment on the adaptability score of the 

herders in each area as a whole based on the 

application frequency of the adaptive 

strategies of the herders investigated. Each 

type of herders adopts the average number of 

adopted adaptive strategies as the score of this 

area in this dimension.
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Figure 10.  

 

 From the score of each county, as the 

income from the cordyceps is relatively 

obvious for Jiegu Town, Zaduo County and 

Dingqing County, the diversity score is 

comparatively high; Nangqian County and 

Dingqing County are near the southern side 

and close to the agriculture area, where it 

plants lots of grasses and there are many 

storage strategies; the per capita grassland 

area in Nangqian County and Chindu County 

is small and many herders live there without 

any movement, thus the mobility is bad; the 

traffic for the villages investigated in Deqin 

and Jiuzhi is inconvenient and the herders 

seldom buy or sell the grassland or livestock, 

etc., thus there are few marketization 

strategies there; and the internal communities 

in Jiegu, Zaduo and Chindu often adopt the 

strategies of sharing the grassland, joining the 

co-operative society and sharing the 

information, thus their scores in mutual aid 

strategy are relatively high. 

 Therefore, for the direction of further 

improving the adaptability, it can begin with 

the adaptive strategy with a low score. Of 

course, whether adopting corresponding 

strategies is directly related with the actual 

situations and conditions of the local 

community. Thus, next we will analyse and 

discuss the climate factor’s impact on the 

livestock quantity and income of the herders 

and the factors that affect the adaptive 

behaviours of the herders. 

3. Analysis Method and 

Results  

3.1. Climate Factor Affecting 

the Quantity of Livestock 

and Family Income Level 

First of all, the herders in different areas 

have different quantity scales of livestock on 

the basis of multiple factors such as climate. 

We estimate the impact of these climate 

factors through following model: 

 

𝑆𝑡𝑜𝑐𝑘𝑖𝑘

= 𝛼1𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑘 + 𝛼2𝑝𝑟𝑒𝑐𝑖𝑝𝑡𝑎𝑡𝑖𝑜𝑛𝑘

+ 𝛼3𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒𝑘+𝛼5𝑓𝑎𝑚𝑖𝑙𝑦𝑠𝑖𝑧𝑒𝑖𝑘 

+𝛼6𝑡𝑜𝑡𝑎𝑙𝑖𝑘+𝛼7𝑐𝑎𝑡𝑐ℎ𝑟𝑎𝑡𝑒𝑖𝑘+𝛼8𝑒𝑑𝑢𝑖𝑘 + 𝜀 

 

Wherein, 𝑆𝑡𝑜𝑐𝑘𝑖𝑘 is the quantity of the 

livestock, 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒𝑘  is local annual 

mean temperature, 𝑝𝑟𝑒𝑐𝑖𝑝𝑡𝑎𝑡𝑖𝑜𝑛𝑘  is local 

annual mean rainfall and 𝑎𝑙𝑡𝑖𝑡𝑢𝑑𝑒𝑘  is the 

local altitude; 𝑡𝑜𝑡𝑎𝑙𝑖𝑘  is the annual 

household income; 𝑐𝑎𝑡𝑐ℎ𝑟𝑎𝑡𝑒𝑖𝑘  is the 

capture rate of each household by wild 

animals; 𝑒𝑑𝑢𝑖𝑘 is the education level of the 

head of the household (1 represents educated 

and 0 represents uneducated). It lists the 

coefficient of each factor in the table below. If 

it is positive with asterisk, it means there is 

obvious positive impact; and if it is negative 

with asterisk, it means there is obvious 

negative impact. 
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Tabe 4.  

  (1) (2) (3) 

 

Income from 

Cordyceps Yak Gross Income 

        

Family population 0.6227*** 5.6919** 0.8977*** 

 [0.1534] [1.5925] [0.1612] 

Annual average 

precipitation -0.1447*** 0.2072* -0.1188** 

 [0.0231] [0.0840] [0.0304] 

Annual mean 

temperature -0.1588*** -2.7478** 1.3795*** 

 [0.0257] [0.6937] [0.0820] 

Capture rate by 

wild animals -9.2955*** -105.8251*** -5.8338* 

 [0.5346] [17.7549] [2.5675] 

Education level 7.4925*** 6.7841 7.2705** 

 [1.2194] [8.6248] [2.3044] 

Total income  1.3436***  

  [0.1820]  

    

Constant term 83.5797*** -75.1088 67.1727*** 

 [11.3941] [42.8263] [15.7072] 

    

Quantity of 

Samples 55 64 64 

R-squared 0.3955 0.3773 0.3822 

The value in bracket is the standard deviation  

*** p<0.01, ** p<0.05, * p<0.10  

 

Overall, the herders in areas with much 

annual average precipitation and low mean 

temperature have a large number of 

livestock; the herders in areas with low 

mean temperature and little precipitation 

have higher income of cordyceps; and on 

the whole, the herders in areas with high 

mean temperature and little precipitation 

have higher income. The predation of 

livestock by wild animals are accompanied 

with relatively low total income of herders, 

income for the cordyceps and quantity of 

the livestock, and meanwhile the education 

level will affect the income of the herders 

positively. Of course, the distribution of 

temperature has geographical differences, 

and cannot fully represent that the same area 

of temperature rise will bring herders 

positive benefits. On the other hand, the 

impact of the precipitation on the grassland 

farming is very complex. Excessive 

snowfalls will cause disasters, but too little 

long-term precipitation will cause drought. 

Therefore, the overall precipitation can only 

partially reflect the impact on the income 

distribution of the herders. 
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3.2. Determinants of Adaptive 

Behaviours 

3.2.1. Adaptive Perception and Actions 

Adopted 

Adaptation is a behaviour relatively 

difficult to be identified. Firstly, whether there 

is any change in the perception and cognition 

of climate changes, then it is whether people 

have adopted corresponding behaviour 

adjustment to reduce the welfare loss due to 

this change. In the model adopted in existing 

agricultural technologies, it generally uses the 

binary or multivariate Probit or Logit model 

for the analysis. These models and methods 

may be used in this paper to analyse the 

adaptive behaviour issue of the farm 

households regarding climate changes. For 

example, Seo and Mendelsohn (2010) made 

use of a multivariate Logit model to analyse 

the sensitivity of the livestock breed selection 

behaviour of the farm households on the 

climate changes. Maddison (2007) considered 

that the adaptive behaviour decision of the 

farm households on the climate changes also 

exists in two steps. Firstly, it is the perception 

of the farm households on the climate changes. 

On this basis, it is the process of the farm 

households adopting the adaptive behaviour 

on the climate changes. However, according to 

this investigation, though some farm 

households do not consider that the climate is 

changed, but they still consider that it needs to 

add the adaptive behaviours. Therefore, in this 

paper, it selects the bivariate Probit model to 

make discussion on two variables - the farm 

households consider the climate is changed 

and the farm households select to adopt 

adaptive behaviours. 

The model is as below: 

{
𝑦1

∗ = 𝒙′𝜷𝟏 + 𝜀1

𝑦2
∗ = 𝒙′𝜷𝟐 + 𝜀2

 

The observable variables 𝑦1  and 

𝑦2 depend on following equation: 

y1 = {
1 if y1

∗ > 0
0 if y1

∗ ≤ 0
 

𝑦2 = {
1 if 𝑦2

∗ > 0
0 if 𝑦2

∗ ≤ 0
 

Y1 is the answer of the herder to the 

question of “Do you consider local climate is 

changed?”, and if the answer is yes, the value 

is “1”, and otherwise the value is “0”. Y2 is 

the answer of the herder to the question of 

“Do you consider it necessary to adopt or have 

you already adopted related measures 

consciously to change relevant grazing and 

life behaviours on the basis of the impact of 

the climate?”, and if the answer is yes, the 

value is “1”, and otherwise the value is “0”. 

𝒙′ represents a series of factors influencing the 

adaptive behaviour decisions of the farm 

households regarding the climate changes. 𝜀 

is the random error item. 

For the factors influencing the adaptive 

behaviours of the farm households regarding 

the climate changes, apply bivariate Probit 

model to make the regression. See the details 

of the estimation results in the table below. It 

is obvious that Rho value is not 0. 

Chi2=45.5242, P<0.000. This means these two 

variables really rely on each other. Thus, it is 

appropriate to adopt the bivariate Probit model.
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Table 5. Estimation Results of Bivariate Probit 

Model 

  (1) (2) 

Explanatory 

variable 

Perceptio

n to 

climate 

changes 

Adaptive 

behaviors of 

climate changes 

Gender 0.611** -0.066 

 [0.301] [0.284] 

Quantity of 

livestock 0.001 -0.011* 

 [0.005] [0.007] 

Government 

subsidy -0.231 0.578* 

 [0.303] [0.325] 

Education 

level 0.495 0.267 

 [0.419] [0.477] 

Age -0.001 -0.004 

 [0.013] [0.011] 

Precipitation -0.016 -0.002 

 [0.011] [0.012] 

Total income 0.028 0.022 

 [0.027] [0.026] 

Family -0.076 -0.108 

 [0.100] [0.106] 

Altitude 0.003*** -0.001 

 [0.001] [0.001] 

Total 

quantity of 

samples 50 50 

Rho 1 

Chi2(1) 45.5242*** 

The value in bracket is the standard deviation 

*** p<0.01, ** p<0.05, * p<0.10 

 

It can be seen from the above table that, 

the gender of the houshold head interviewed 

has an obvious impact on the perception of the 

climate changes, but it is not obvious for the 

adaptive behaviors of climate changes adopted. 

It means compared with the female household 

head, the male household head is more likely 

to perceive the impact of the climate changes. 

The more the government subsidies 

accepted by the family is, the more possibility 

of adopting the adaptive behaviors there will 

be, the more disposable cashes there may be 

and will be, and the more space there will be 

to adopt the adaptive measures. 

The education level of the household 

head does not pass the significance test in two 

models. However, it can indicate from the fact 

that the coefficient symble is positive that, the 

higher the herder’s education level is, the 

stronger his/her ability to master and analyse 

the weather information and adaptive 

technologies will be, and the easier they can 

perceive the climate changes and adopt the 

corresponding adaptive behaviors and 

measures. 

3.2.2. Influence Factors of Various 

Adaptive Behaviors 

To better identify various adaptive 

behaviors are related with which factors of the 

farm household, we make the analysis of 

limited dependent variable (Tobit) model on 

the adaptive grazing behaviors. 
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Table 6. Tobit Model for Adaptive Grazing Behaviours 

 (1) (2) (3) (4) 

Explanatory Variable 
Supplementary 

Feeding 
Slaughter Movement Rent of Grassland 

Total family income 298.5795*** 0.0244** -0.0046 -93.6215 

 [66.3840] [0.0098] [0.0335] [254.3873] 

Quantity of yaks -4.5704 0.0040** 0.0062 62.5967 

 [16.8337] [0.0018] [0.0083] [50.8797] 

Family population -343.0298 -0.0355 0.0230 146.3891 

 [268.6074] [0.0332] [0.1299] [814.8485] 

Precipitation -33.8359* -0.0025 0.0197* -96.5698* 

 [17.3112] [0.0032] [0.0108] [55.1507] 

Temperature 180.9570 -0.0325 0.1412 1,656.7337 

 [317.4164] [0.0459] [0.1540] [999.6446] 

Altitude 2.7188 -0.0008*** 0.0010 8.8246 

 [1.7021] [0.0003] [0.0010] [6.3048] 

Constant term 7,138.0991 3.9314 -13.9731* 2,658.4234 

 [10,444.9963] [2.4627] [7.8122] [31,867.6463] 

Quantity of samples  84 277 77 88 

The value in bracket is the standard deviation     

*** p<0.01, ** p<0.05, * p<0.10   

 

We can see from the above model that, 

the precipitation is the main limiting factor for 

various adaptive behaviours. If the 

precipitation decreases, the expenditure of the 

herder on the supplementary feeding and 

grassland renting will be increased obviously. 

The budget constraint of the income will have 

an impact on whether the herder can purchase 

the fodder and slaughter the livestock. The 

movement behaviours in areas with heavy 

precipitation are relatively common and it 

may be caused by the snowfall or other related 

factors. 

4. Discussion  

4.1. Perception and Response of 

Herders on Climate 

Changes 

The herders are living in the natural 

environment and their livelihood is obviously 

affected and restricted by the natural 

conditions. Thus, the herders are very 

sensitive to the changes in surrounding 

environment. The specific perception of the 

herders on each investigation site is slightly 

different, but the fact that the climate is 
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changing is the consensus of the herders. The 

herders generally report that the winter 

temperature is rising, the winter precipitation 

is decreasing, the snow line is ascending and 

the surface flow is reducing. The impressions 

of most herders on the weather information 

are merely limited to recent 5 years. The 

matters existing in their memories for a long 

term are big climate disaster events, such as 

snow disaster and drought. These disasters all 

will make the livestock of the herders suffer 

great losses. 

Although there are perceptions of the 

climate changes, on the whole, the climate 

changes do not obviously change the 

behaviour patterns of the herders in 

Three-river-source region, and it also lacks the 

herder’s specific adaptive behaviours of 

directly facing the climate changes. It may be 

the sole example that the reduction of surface 

flow, disappearing of the small flows around 

the habitations of some herders and decrease 

of the snow cover in winter force some 

herders to go to remote places to acquire the 

domestic water. The reasons for this situation 

may be related with several facts. For example, 

the range of the existing climate changes does 

not generate significant effect on the living 

environment of the herders, the herders cannot 

discover the regular or trend phenomena from 

the existing perceptions to the climate changes, 

local natural conditions are only suitable to 

develop the grassland farming, and the 

adjustment space of the herders is limited. 

This type phenomenon seeming “lack of 

initiative” is also related with the special 

natural environment in plateau area and the 

long-term adaptation of the herders on this 

natural environment. The lives of the herders 

rely on the livestock, the growth of the 

livestock relies on the grassland, while the 

growth of the natural grassland is mainly 

influenced by the climate factors. Thus, the 

herders have complete strategy system 

corresponding to the weather disasters. 

“Disaster resistance” and “disaster avoidance” 

are the strategies simultaneously used by the 

herders, while the major objects of this 

strategy are the snow disaster and drought 

within the biggest influences on the lives of 

the herders. It should be noted that, the impact 

of the snow disaster and drought on the 

Tibetan Plateau on the livestock is not direct, 

but it is through the grassland (livestock food). 

Therefore, storing the fodders in multiple 

ways is undoubtedly the most important 

disaster resistance strategy for local herders. 

Sharing the fodders is the main form of 

mutual aid within the community, and the 

purpose of temporary migration to other 

grasslands for “disaster avoidance” is also to 

ensure the livestock can acquire the fodders. 

In addition, keeping the herds as large as 

possible is also beneficial for the farm 

households to store enough livestock for 

recovery after disaster. Therefore, the concept 

of “The more livestock, the more blessing” is 

not merely a consideration in economy, but 

also a consideration in risk resistance. We can 

say that the impact of large scale of disaster 

events on the pasturing area in Tibetan Plateau 

is decisive. The traditional strategies and 

culture of local communities are all 

established targeting how to survive in disaster 

events. Such disaster events are extremely 

uncertain. Compared with disaster events, the 

impact of short-term temperature or 

precipitation fluctuation is limited, and as for 

the farm households, the response to such 

phenomena is also uneconomic. Compared 

with typical planting areas with high certainty, 

the environment with high risk and high 

variability in Tibetan Plateau will inevitably 

create different cultures, and the attitude of the 

farm households of “maintaining the status 

quo” on the climate changes is also rather 

reasonable. Besides, the impact brought by the 

climate changes has not exceeded the scope 
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that can be coped with by the existing 

strategies. 

However, due to the restriction in the 

infrastructure, the overall risk resistance 

ability of Tibetan Plateau pasturing area is still 

comparatively weak. If the climate changes 

bring any negative impact of trend (such as 

continuous drought or insufficient rainfall in 

growing season), or the frequency of extreme 

weather events is increased, the impact on the 

pasturing area is very serious. It needs to 

establish a more systematic detection system 

in Tibetan Plateau for the convenience to 

make a more precise assessment on the 

situations of local climate changes and the 

impact of the climate changes. 

4.2. Analysis for Adaptive 

Behaviours of Herders on 

Climate Changes 

4.2.1. Grassland Restoration 

 

The grassland is the most important 

means of production for the herders and are 

also most sensitive to the weather. From 

related literatures and household survey 

results, it displays that there is a trend of 

degeneration in recent years for the grassland, 

manifesting as the decrease in the cover 

degree and the height of the grass. In the 

grassland in some areas, there is light or even 

severe degeneration, manifesting as single 

grass species, bare land, pika increase and 

complete turf disappearance. Only the black 

soil land beneath is naked. It is not suitable for 

the growth of the gramineous forage grass and 

the pioneer grass appears. The productivity of 

such grassland is relatively bad, while the 

herders and herds are comparatively fragile 

and they are easier to be influenced by the 

drought and suffer losses of cattle due to 

starvation to death. See details of each stage in 

the pictures below (source: Li Li). 

 

 

 

 

  

  

  

Grassland after degeneration 

Healthy grassland Slightly degenerated grassland 

Grassland under degeneration 
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The grassland has direct impact on the 

livelihood of the herders and the maintenance 

of the herds relies on the area and productivity 

of the grassland. However, in the Tibetan 

Plateau with continuous growing in population 

and livestock density, the excessive grazing, 

fencing and climate change jointly threat the 

quality of the grassland. Meanwhile, the 

grassland degeneration also threatens the 

livelihood of the herder. We understand from 

the interview that, in dry years, the grass 

volume of the degenerated grassland is 

seriously inadequate, which especially 

threatens the survival rate of the herds. Taking 

one household of villagers in Ganning Village, 

originally there are 60 yaks, wherein 20 of 

them starved to death in the dry weather in last 

year and caused serious property loss. 

In some regions, the herders reconstruct 

the ground vegetation through artificial grass 

to recover the productivity of the grassland 

and protect the ecological environment of 

local area in aspects such as the water and soil 

erosion. They voluntarily collect and purchase 

the grass seeds, seed by mechanical or manual 

method in the degenerated area and make the 

follow-up management through the fence. In 

fact, proper management is a critical 

precondition for ensuring successful seeding. 

On the Ruoergai Grassland, the herder Barang 

leads local community to seed together and 

has controlled the sanded land exceeding 

10,000 mus successively. Through 

revegetation, on the one hand, it alleviates the 

insufficient productivity due to desertification, 

and on the other hand, it reduces the 

unfavourable ecological impacts such as water 

and soil erosion. Meanwhile, the collective 

activities based on the community and 

traditional knowledge, it greatly improves the 

confidence and execution of the community in 

grassland restoration and other related matters. 

4.2.2. Slaughter  

In addition to the supplementary feeding, 

seeding, enclosed pasture and other relevant 

measures, some herders in Yunta propose to 

consider the growth condition of the grassland 

of that specific year at the time of livestock 

slaughter in autumn. If the grass is not good, it 

will increase the slaughter (selling to the 

market after slaughter) of the yaks for change 

into cash and then reduce the risk of yak 

starvation to death in winter, and acquire the 

cash for purchasing the forage grass. This 

belongs to a relatively active adaptive strategy. 

However, it only meets this family in the 

interview and it is not common, as other 

herders do not adopt this strategy. What is 

more common is that, due to Tibetan tradition 

of “ahimsa”, even as a means of livelihood, 

yaks will not be killed as long as there is any 

other choice, and the slaughter cannot be 

made until cash is needed. 

With the purpose of protecting the 

grassland, different communities have 

different provisions on the quantity 

management of the livestock. Some have the 

stipulated quantity of livestock as per a 

relevant grassland ownership certificate, and 

some do not have the restriction. This also 

shows the differences in the self-management 

ability of the community. In areas with good 

self-management ability of community, the 

grassland quality is relatively good and this 

trend needs further observation and 

verification. 

4.2.3. Use of Fence 

The use of the fence has significant 

impact on the grazing, grassland quality and 

pulling through drought, snow disaster and 

other weathers. Since 2007, the net fence is 

widely distributed and used in 
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Three-river-source area as one of the 

important measures regarding grazing 

prohibition in Three-river-source ecological 

protection engineering. As a means of 

grassland enclosure, some researches and 

reports show that, the fence will cause 

fragmented use of the grassland and local 

overuse, and also may cause obstructions on 

the activities of the wild animals. In the aspect 

of the impact of climate changes, most herders 

we contacted during the interview use the 

fence on the grassland for following several 

functions: 

1） Define the Property Right 

The fence is used between villages, 

communities and households for the 

separation and confirmation of property right. 

This fence is of certain function in the aspect 

of solving the dispute, thus it is welcome by 

the herders. However, as for the fine-drawn 

fence, such as the fence between households, 

it generates severe separation on the grassland 

and it is easy to cause local overgrazing. Many 

scholars consider that the household grassland 

replaces the traditional nomadic grazing. It is 

the main reason causing the degeneration of 

the grassland and it aggravates the fragility of 

the herders on the climate changes. 

 

 

 

2） Reserving Grassland 

A part of grassland is enclosed as the 

reserved grassland (commonly known as 

“enclosed pasture”) which is generally located 

nearby the winter cote (i.e. fixed residential 

building). It is not very big, the grazing is 

prohibited in summer and it only can be used 

in spring. Chasing the relatively weak cattle 

and calves into the grassland is to let them live 

through the starveling season. Generally 

speaking, it is from January or Febrary to the 

cordyceps season, namely the end of June. 

The enclosed pasture is a Mongolian 

vocabulary. There is also a practice of 

reserving the grassland in Tibetan herder 

tradition. Large scale of enclosed pasture 

construction and promotion are the most 

important parts for the policies of 

modernization of grassland farming in 1960s 

and learning from Dazhai for the grassland 

farming in 1970s. The large-scale enclosed 

pastures were constructed under the policy 

guidance, and this foreign word was known 

and accepted by Tibetan herders. This type of 

setting is very important for the balanced use 

of grassland, management of herds and coping 

with the seasonal changes, especially in dry 

years. Sometimes the herders will rent the 

enclosed pastures of the other herders with a 

rent of RMB 6,000-over 10,000 in years when 

the grassland quality is not good. From this 

perspective, this fence plays a role of 

management in time and space for the 

grassland and it becomes a storage means. 

Figure 6 Fence used for confirming the ownership 

boundary 
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Figure 7 Enclosed pasture for winter storage 

 

3） Enclosure and Seeding 

The herders will consciously plant the 

herbages, such as the oats, highland barley and 

elymus nutans, for preparation for mowing 

and feeding the cattle in winter. Some grasses 

are planted in small-scale fence similar to 

enclosed pasture and some are planted in the 

courtyard and corral. Within the 

agricultural-pastoral region, such as Nangqian, 

as there are farmlands suitable for cultivation, 

it can plant more highland barleys, turnips, 

potatoes, oats and other crops, which can be 

consumed by people as well as livestock. The 

cost of purchasing the herbage is saved. Some 

herders use the grass seeds issued by the 

government, but such grass seeds only can be 

planted for one year and it needs to purchase 

the grass seeds in the next year. Some scholars 

planted alfalfa type herbages in Inner 

Mongolia Grassland and obtained a good 

effect. Some attempts can be made in Tibetan 

Plateau in the next step. 

 

Figure 8 Herbages planted in backyard of a herder 

4.2.4. Supplementary Feeding 

Pellet feed and hay are main forms for 

replenishing the yak nutrition for the herders 

in winter, wherein the pellet feed should be the 

bagged feed similar to that fed to the caged 

cows. Every bag is about 50 jin and RMB 

80-90. It is produced and transported from the 

agricultural area. While the hay mainly 

includes oats and elymus herbages. The 

herders said that there was a shop near the 

Batang Grassland in Yushu County dedicated 

in selling hay, which is about RMB 42 for 

each bundle. The herders generally buy these 

two types, as the nutrition required for the 

yaks is different. Some herders will also buy 

or plant some turnips or potatoes as the 

auxiliary feeds. However, it is not enough if 

the herders merely rely on feeding. The yaks 

must eat the green grass, thus the green grass 

prepared in the corral or enclosed pasture is 

necessary. It is worth further studies about the 

issues of how the herders make the 

supplementary feeding and what is the right 

nutrition ratio. This is because as for the cows, 

the nutrition ratio of the feedings is critical for 

breeding. 

 

Figure 9 Pellet feed for flocks and herds 
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It can be seen from the discussion that, 

the herders have tried various methods to buy 

the feeds and let the yaks survive, but it is not 

every household of herders has enough funds 

to buy the hay from the market. Some herders 

possessing over one hundred yaks will buy a 

whole truck of hay to survive the winter. This 

means there are 350 bunches of hays, which is 

worth nearly RMB 15,000. While general 

herders will only buy about 50 bunches of 

hays, and relatively poor herders can only buy 

10 bunches. These relatively poor farm 

households complain that they do not have the 

cordyceps and have no money to buy the 

herbages and let the yaks live on. When asked 

why not kill the yaks in the autumn of the last 

year and sell them at a good price and it is 

better than the yaks are starved to death, 

nobody would buy them or eat them, the 

herder answered he/she is not reluctant to do 

so and it is inconvenient. The slaughter also 

needs to ask for help from others and it is also 

troublesome for selling it on the market. 

It can be analysed primarily from the data 

acquired from the interview that, the higher 

the income (from livestock slaughter, 

cordyceps and grassland subsidies) of the 

herder is, the more feeds he/she purchased 

there will be, and it can help him/her reduce 

the death of the livestock. Our previously 

mentioned analysis results also may verify this 

assumption. 

According to the primary data analysis, 

the purchase of feed is in direct proportion to 

the family income and it indicates that the 

treasure may reduce the fragility. The more the 

quantity of the yaks is, the more yaks killed 

for consumption each year there will be, and it 

conforms to the intuition. It also indicates that 

the herders control the quantity of the yaks on 

the basis of the specific ratio. 

In the beginning of 2019, influenced by 

the extreme weather in Yushu, the snow 

disaster broke out in the middle of January 

and it lasts to the end of the February. The 

snowfalls in some areas within Chindu County 

and Zaduo County have reached the highest 

point over rent forty years. The herders in 

Chindu County uniformly purchased large 

quantities of feeds through the co-operative 

society before the new year. These feeds 

effectively alleviated the disaster situations 

when the snow disaster came and won the 

rescue time. Zaduo relied on its free and 

independent market economy, and the herders 

in Zaduo rapidly responded and purchased the 

feeds on the market when the snow disaster 

happened. A household of herders in Zhaqing 

Town purchased RMB 20,000 of feeds and 

acquired the feeds from the government 

rescues, thus he said he could live through the 

snow disaster. The communities with 

supplementary feeding and 

non-supplementary feeding show great 

differences in this snow disaster. According to 

the data in February 16, the livestock loss rate 

of the Qingshuihe Co-operative Society with 

supplementary feeding was about 1.26%, 

while in Ganning Village without storing the 

feeds in advance, the livestock loss rate of the 

private farm households was as high as 20%. 

4.2.5. Movement and Migration 

 

 

Movement is an important link for the 

grazing mode of nomadism and it generally 

Two times of movements in spring and autumn for 

herders in Qinghai 

(Source: Xinhua News) 
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includes the behaviour that the herder takes all 

his/her livestock for migration as per the 

season. As the grassland resources are not 

even in the distribution of time and space, 

generally speaking, this seasonal movement 

may help the livestock “live where there is 

water and grass” and avoid any degeneration 

due to long-term utilization of a specific 

grassland. Besides, it can help the herders 

acquire the optimum grassland resources 

within each phase, adapt to local severe 

weathers and avoid the disaster. It is the key 

adaptive means. According to the scale of the 

grassland and the real-time weather conditions, 

the herders generally will make 2-3 times of 

movements within one year, wherein the 

pastures in winter and summer are the biggest 

in segregation degree, and the two grasslands 

are used alternately to ensure each grassland 

has it restoration time. However, sometimes 

the weather in winter is relatively good and 

the grass in the grassland in summer have not 

been eaten up, thus the situation of expelling 

the livestock to the summer pasture to eat the 

grass occurs. This situation can be common in 

the pasturing area. 

In the snow disaster in Yushu in the 

beginning of 2019, the grasslands in some 

communities of Chindu were covered by deep 

snow and it was difficult to maintain the good 

physical conditions of the livestock. Thus, 

through negotiation between the communities, 

some villages with less snow coverage 

accepted the villages with serious snow 

disaster to transfer the livestock to its own 

grassland. This temporarily alleviated the 

situation that the livestock has no grass to eat 

and reduced the losses. Through governmental 

coordination, Chindu County transferred the 

livestock in some areas into nearby grasslands 

in Golog Prefecture and Shiqu County, 

Sichuan Province where there was no snow 

disaster. The livestock loss ratio within 

Chindu County due to the snow disaster is 

reduced in these ways. This is under the 

premise that the property right of the grassland 

is divided into specific individuals. We can 

imagine in the times of not distinguishing the 

property right, making movements to adapt to 

different time and space distributions of the 

grassland resources is freer and more 

convenient. 

We also can observe through 

investigation that, in villages in 

agricultural-pastoral regions with relatively 

small grassland area, it is not convenient to 

subdivide the property right of the grassland. 

Most herders adopt the collective movement 

means to avoid overuse of the partial 

grassland. While in pure pastoral regions with 

relatively large area, the property right of the 

grassland is divided into specific household. 

The selection regarding whether to make the 

movement depends on individuals and it is of 

greater uncertainty. Under strong leadership of 

the leaders of the village or community, some 

communities still reserves the usage mode of 

collective use and movement after completing 

the division of the grassland. In places where 

the movement is used, the grassland often 

displays betters conditions; while in regions 

with low livestock mobility and no movement, 

the grassland is often not too good and partial 

areas display different degrees of 

degenerations. In the interview, the herders 

with divided grassland and no movement 

often show envy on the grassland sharing and 

they consider this traditional usage mode is 

better for the grassland and livestock. 

Meanwhile, according to the model analysis, 

we discover that areas with heavy rainfalls 

often have movements, and perhaps it is 

related with the possibility of snowfall. In 

winter, the farm households often get back to 

the valley and places with convenient traffic. 

As for the movement behaviours, there is an 

urgent need for further researches. 
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4.2.6. Community Organization 

In history, merely relying on the strength 

of the single farm households cannot resist the 

severe plateau environment and weather 

disaster and it is unable to complete the 

grassland farming production activities 

requiring large labour input. Therefore, in the 

pasture of Tibetan Plateau, it has the inherited 

relatively neat community organization and 

structure. According to relevant literatures, 

during Qing Dynasty, there is a structure of 

thousand households - hundred households - 

hundred directors - pasturing groups in Yushu 

region. The pasturing group is the minimum 

pasturing unit and generally, it is composed of 

a few to a dozen of farm households with 

family relations or close relations. They make 

the grazing jointly all the year round and have 

lots of mutual aid behaviours. Each level of 

community leaders and the elites within the 

community are main organizers of the grazing 

activities and play a very important role. For 

example, an excellent community leader can 

lead the tribe to win in the conflicts with other 

tribes; occupy the optimal grassland; quiet 

down the internal conflicts of the community; 

keep internal unity of the community; 

organize the mutual aid behaviours regarding 

production and living within the community; 

lead the tribe to emigrate to the summer 

pasture in time; ensure the key winter pastures 

have sufficient time to take a rest; select 

proper pasturing site and nomadic form as per 

the specific environment conditions; judge the 

natural disaster risks and make preparations in 

advance; decide to adopt specific strategies 

when the natural disaster occurs; and win 

external resources responding to natural 

disasters for the community. Under the natural 

environment with high risk and high 

uncertainty, the ability levels of the social 

elites will greatly influence the development 

of the involved community itself. 

The areas involved in this investigation 

are the core pasturing area in Yushu area in 

history and it is also the political and cultural 

core areas. It has a long pasturing history with 

long organization history of the community, 

perfect structure, high prestige of local elites 

and strong management ability. We can see 

from the investigation that, although the 

organization ability of the community is 

varied, the traditional and relatively neat 

community structure is maintained as a whole, 

the internal community contact are relatively 

close and it has comparatively strong social 

capital. 

The unique function of good community 

organization on the adaptive behaviours is 

reflected in the collective behaviours in the 

grassland management, including grassland 

sharing, movement, grazing quota and seeding, 

and it is also reflected in the advantage of the 

collective identity on external 

communications, including bargaining when 

purchasing the feeds. For example, some 

villages still take the community as the unit 

for joint grazing and the shared grassland is 

not divided into specific household. The basic 

unit of this grazing is still the classic 

“pasturing group” for the nomadism society. 

The movement time for some communities is 

co-determined within the village. Although the 

farm households in some other villages enjoy 

certain freedom of deciding the movement 

time by themselves, under the long-term 

community governance rules, each village has 

formed the established consciousness of “must 

move out of the winter pasture” and “must 

move out of the summer pasture”. Although 

the specific movement time is voluntarily 

decided by each household, each village has 

stipulated the specific time of “must move out 

of the winter pasture” and “must move out of 

the summer pasture”. This is what they have 

been implemented since the tribe times. In the 

case of desertification control made by Barang, 
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the community-based collective behaviours 

make the scattered individual strength 

cohesive, concentrate on the grassland 

restoration and the restoration effect will 

accelerate the cohesion of the community in 

turn, lay a foundation for the next collective 

behaviours, form the power generated from 

the community itself and help form 

continuous climate adaptive actions. 

With the incorporation of the traditional 

community system into the national 

administrative system, the community culture 

adapts to the new times, but the community 

elites still enjoy relatively high authority and 

autonomous right within the community. 

Meanwhile, the community elites undertake 

the roles of cohesive ties between the nation 

and the herders and become the key link for 

policy implementation and information 

transmission. In addition, a new evaluation 

perspective of “How to acquire more national 

projects/governmental resources” is added for 

the evaluation on their abilities. 

In the snow disaster in Yushu in the 

beginning of this year, large number of 

ecological grassland farming co-operative 

societies established in Chindu County have 

played important roles. Before the New Year, 

such co-operative societies were connected to 

the market through uniform procurement, 

made the bargaining, purchased lots of 

preventive feeds and fodders from Heka and 

other places at a relatively low price and 

reduced the costs for single household to 

purchase and select the feeds and fodders. 

When the snow conditions become clear at the 

early stage, many co-operative societies began 

to integrate their labor resources and initiate 

24-hour rotating system on duty, pay attention 

to and report the progresses of the snow 

conditions in real time and respond to 

emergencies. While after the snow disaster, 

the members within the co-operative societies 

also have multiple mutual aid behaviours, 

such as mutual aid in feeds and fodders, 

helping look after the livestock and dredging 

the road together. Conveniences in grazing 

flow are also offered through consultation 

among communities to help the communities 

with severe snow conditions avoid the 

disaster. 

The existence of the community 

organization is of great significance to the 

management and protection of the natural 

resources. Related researches and practice 

experiences are pretty rich and we also can see 

many cases of community organizations being 

dispelled due to economic or political strength. 

In recent years, the risk of dispelling the 

community organization is promoting. The 

distribution of the grassland to the household 

changes the traditional collective grazing and 

mutual aid structure in many areas and 

reduces the closeness and urgency of internal 

contacts of the community; the modernization 

of administrative tools makes the policy 

sinking easier and the independent space of 

the community elites decreases. The 

implementation of local strategies becomes 

difficult; the ecological compensation, 

cordyceps economy and the development of 

industry and commerce make the herders have 

more diversified sources of income. The 

importance and necessity of the community 

organization based on the traditional grassland 

farming decrease; the information acquisition 

level of the herders is promoted and their 

dependence degree on the community elites 

for getting outside information decreases; 

even there are large number of herders having 

left the grassland and lived in the town for a 

long term. Under the new trend, reserving this 

type of primary community organization by 

what means requires more thinking and 

practices. 
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4.3. Community Resilience and 

Climate Changes  

Improving the risk resistance ability of 

the grassland farming communities within 

Tibetan Plateau and promoting its resilience 

when facing weather disasters are key points 

of the original grassland farming work of 

Tibetan Plateau all the time. Building the 

enclosed pasture, constructing the barns, 

encouraging the herders to plant grass and 

establishing the feed base all serve for this 

purpose, thus the adaptation to the climate 

changes is rather consistent with existing 

work. 

The grazing communities within Tibetan 

Plateau have apparent features in the aspect of 

resisting the risk of climate changes. The 

grazing community is still of high exposure 

and fragility facing the risk of climate changes. 

It is related with the fact that local economies 

are underdeveloped and the infrastructure is 

severely lacking. However, when local 

communities and herders have the experiences 

and knowledge regarding surviving under this 

environment for a long term and have the 

foundation coping with the risk of climate 

changes in mentality, culture and community 

structure. 

The resilience of the community when 

facing the climate changes is composed of 

many aspects. Existing policies and works 

often attach importance to reduce the 

uncertainty of the disaster and strengthen the 

ability to resist the disaster by the method of 

technological and infrastructure construction. 

For example, the latest weather forecast 

system really can make the community 

prepare for responding to the disaster in 

advance and the improvement in the road and 

traffic facilities makes the community acquire 

external material assistances. These factors 

undoubtedly greatly improve the risk 

resistance ability of the community. However, 

the traditional community organization form, 

the social capital of the community and the 

community trend of “avoiding disaster” 

represented by long-distance movement often 

fail to acquire sufficient importance. This is 

because under existing technical conditions, it 

is unable to make the single atomized farm 

household have the ability to resist the natural 

disaster. In addition to the above-mentioned 

risk of disintegration of the traditional 

community organization, we also need to pay 

attention to the changes in risk itself due to the 

construction of the infrastructure and the 

reaction on the consciousness and culture of 

the herders. With complete infrastructure of 

the grassland farming, the livestock have 

strong survivability in winter and spring, and 

the risk of massive death of the livestock is 

reduced. It does not need the mode of resisting 

the natural disaster risk by maintaining big 

herds traditionally; such mode will greatly 

increase the burden of the grassland, cause 

grassland degeneration, and reduce the risk 

resistance ability of the grazing community. In 

ideal conditions, the monitoring and 

forewarning measures of the systems are 

established to turn the high uncertainty risk of 

the climate changes and weather disasters into 

low uncertainty risk and make the measures of 

advance risk prevention measures more 

efficient. The traditional culture of 

“maintaining the status quo” or even 

“conforming to nature” both may change and 

such change may exceed the scope of climate 

changes far beyond and influence the overall 

interaction mode between humans and nature. 

5. Conclusion 

Climate change is a long and slow 

process, meanwhile it is accompanied with 

periodic and seasonal climate fluctuations and 

it is not easy to be accurately perceived by 
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ordinary people in fact. According to this 

research, we make a preliminary exploration 

on the perception of the herders in Tibetan 

Plateau on the climate changes and we can see 

that, the interannual variation of the rainfall 

influences the short-term perception of the 

herders to a great degree. However, in the long 

term, the trend of snow line and temperature 

rising is a consensus. The fluctuation in 

interannual rainfall is relatively big. Due to 

the impact of social economy and other factors, 

in fact the drought event and the trend of 

grassland degeneration comprehensively form 

the possible risk factors in the life and income 

level of the herder. The perception and 

fragility of the herder also need more 

quantified and refined further researches. 

How to adapt is currently an important 

proposition facing the topic of climate change. 

According to this research, it makes the 

preliminary discussion about the issues such 

as what adaptive behaviors the herders have 

and which factors influence such adaptive 

behaviors. To help the herder better adapt to 

the climate changes, we still need to improve 

the understanding on the reasons for the 

grassland degeneration, restore the natural 

grassland quality, strengthen the 

accumulations of the herders in aspects of 

fortune, manpower, finance, market and social 

capital and enhance their adaptability to the 

resistance of climate changes, etc. 

As a non-government institution, we 

hope to take the research on Tibetan Plateau 

pasturing area as an example and offer 

different perspectives in the topics of climate 

change and adaptation to the climate change. 

We hope to reduce the uncertainty of the risk 

when facing the risk and resist the risk 

through technological means. To some extent, 

it is the cultural inertia of the agricultural 

nations and scientific researchers, namely the 

“ideal” conditions. However, as for Tibetan 

Plateau, the uncertainty of climate change and 

its impact will coexist for a long term under 

the high exposure and high fragility of local 

communities. If we cannot rapidly reduce such 

uncertainty, undoubtedly local communities 

offer certain local culture and solution to the 

environment of high exposure and high 

fragility, while the climate changes make the 

multiple uncertainties of local place more 

uncertain under the rapid changing 

environment of the nature and community. 

How to really improve the welfares of the 

community and realize the balance between 

the natural conservation and social 

development in colorful and complex nouns 

and phenomena such as climate change, 

grassland degradation, national park, 

grassland bonus, ecological public welfare 

post, ecological grassland farming 

co-operative society, ecological migration, 

targeted poverty alleviation and grassland 

circulation? We hope to try and explore actual 

actions in the future to help local herders and 

wild animals increase the restoration strength 

and jointly resist the risk of climate change. 

We seek for more comprehensive solutions not 

only from the technological perspective, but 

also from technology, system, consciousness, 

culture and many other related perspectives, to 

really improve the resilience of the 

community when facing the climate change 

and other risks and construct a sustainable 

future with resilience in climate. 
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