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Foreword

The Tibetan Plateau is of central importance to the ecological 
well-being of Asian states. So this volume examining the state 
of the ecology of the Tibetan Plateau is a useful contribution 

to enhancing international understanding of the environmental 
equation between Tibet and the rest of Asia. Ecological impairment 
or degradation in Tibet directly impinges on Asia’s ecological 
interests. In that sense, the Tibetan Plateau is of invaluable strategic 
and ecological significance.

The Chinese name for Tibet since the ethnic-Manchu Qing 
Dynasty — Xizang, or “Western Treasure Land” — explains why 
China’s major water and mining projects are now concentrated on 
that plateau, which is rich in both water and minerals. From its 
rush to mine mineral resources, including gold, to its frenzied dam-
building on rivers flowing from Tibet to other countries, China has 
gone into overdrive to appropriate the plateau’s natural resources.  
Having depleted its own natural resources through an improvident 
style of economic growth, China is avariciously draining resources 
from the ecologically fragile Tibetan Plateau. This is not only 
the world’s largest plateau but also the highest, with the average 
elevation in Tibet so high — more than 4,000 meters above sea level 
— that it is called “the Roof of the World”.

The Tibet Plateau, the starting point of 10 of Asia’s great river 
systems, is a treasure-trove of minerals, including precious metals 
and rare earths. Holding China’s biggest reserves of several metals, 
including copper and chromite (used in steel production), Tibet is the 
world’s No. 1 lithium producer and an important source of diamonds, 
gold and uranium.

Commercially available satellite pictures show that China is now 
engaged in major mining activity right along the militarized frontier 
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with India’s Arunachal Pradesh state. in the eastern Himalayas, in 
an area that fell into Chinese control on August 25-26, 1959 after 
People’s Liberation Army troops overran India’s Assam Rifles outpost 
at Longju in Lhunze. Located along the 1914-drawn McMahon 
Line, the outpost was part of India’s Subansiri Frontier Division. 
The attack, in which two Indian soldiers were killed, prompted an 
exchange of letters between Chinese Premier Zhou Enlai and Indian 
Prime Minister Jawaharlal Nehru. Beijing claimed that, “since the 
peaceful liberation of Tibet”, PLA patrols had been in effective control 
of Longju and the rest of Lhunze.

Today, China’s Lhunze “gold rush” is part of its wider drive in 
the Himalayas to extract precious metals, rare earths and other 
resources. For example, after Chinese geological surveys identified 
rich copper deposits, copper mines have come up in the region where 
the Brahmaputra River (or Yarlung Tsangpo to Tibetans) makes a 
U-turn to enter India. Copper mine tailings are beginning to pollute 
local waters in this sacred region, which personifies Tibet’s protecting 
deity, Goddess Dorjee Pagmo, and is known to Tibetans as Pemako 
(“Hidden Lotus Land”).

In its drive to corner resources, China is unmindful of the 
environmental desecration of sacred landscapes or the trans-
boundary impacts of its opaquely pursued projects. The cross-
border effects of its environment-polluting activities in Tibet were 
exemplified in the autumn of 2017 when the Siang — the main 
artery of the Brahmaputra river system — suddenly turned blackish 
grey as it entered India. The still turbid waters of the once-pristine 
Siang underscore the lasting costs for downstream communities and 
for the fluvial ecosystem.

By building giant dams in cascades near its borders, China has 
reengineered trans-boundary flows of international rivers originating 
on the Tibetan Plateau, such as the Mekong. But now it is also 
seeking to reengineer the weather in Tibet so as to induce greater rain 
in the plateau’s arid regions. Most rain in Tibet is concentrated in its 
water-rich southern and southeastern belts along the international 
frontiers; the rest of the plateau is relatively dry. But China’s 
geoengineering experiments seek to bring greater rain even to the 
arid areas of Tibet. Such civilian experiments, which extend beyond 
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weather-modification technologies, must be seen in the context of 
its military programme that has sought to develop the capability to 
trigger natural disasters, including floods, droughts and tornadoes, to 
undermine an enemy in the event of a war.

The use of geoengineering technology to manipulate ecosystems 
opens a new interventionist frontier with unpredictable international 
implications. China is funding research into geoengineering as part 
of its longstanding preference for “engineered solutions” — that 
is, bending nature to man’s will. Given the climate system’s global 
interconnections, experiments to reengineer rainfall patterns in 
Tibet, for example, could help suck in moisture from other regions. 
That would potentially affect Asian monsoons.

Tibet, one of the world’s most biodiverse regions, is unique: It 
has the rarest medicinal plants, the highest-living primates on Earth, 
and scores of bird, mammal, amphibian, reptile, fish and plant species 
not found anywhere else. It has ecological zones extending from the 
arctic to the subtropical, and landscapes extending from tundra to 
tropical jungles. Tibet also boasts the world’s steepest and longest 
canyon and the tallest peak, Mount Everest.

Through the centuries, the nature-friendly Tibetan way of 
life, which put a cultural premium on maintaining human balance 
with the ecosystems, helped to preserve the plateau’s pristine 
environment. Tibetans have revered mountains and glaciers as 
embodiments of deities and spirits and regarded plants and trees 
as medicinal or spiritual. Tibetan Buddhism contributed to the 
preservation of aquatic life by frowning upon the eating of fish. In 
the Tibetan religious and cultural ethos, mistakes when made must 
be set right, such as by replanting trees that have been felled. 

But, under Chinese rule, Tibet’s demographic transformation, 
coupled with reckless exploitation of its mineral and water resources, 
has brought the fragile Himalayan ecosystems under increasing 
threat. Much of the Himalayas (the world’s tallest mountains) are 
located on the Tibetan Plateau. The Himalayan portion in Tibet, 
for example, has at least three times more glacier area than the 
Himalayan part in India. 

Scientific studies, including by Chinese scholars, point to high 
rates of loss of genetic variability and extinction of species on the 
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Tibetan Plateau. One study reported that large-scale deforestation 
in the Himalayan belt since Tibet was forcibly absorbed by China in 
1950-51 was likely to affect river systems and climate far beyond the 
plateau.

To compound matters, China’s bottled-water industry — the 
world’s largest and fastest-growing — is also contributing to 
environmental degradation on the Tibetan Plateau by tapping 
Himalayan glaciers for premium drinking water. The industry is 
sourcing its glacier water mainly from the eastern Himalayas, where, 
unlike the more stable western Himalayan region, accelerated melting 
of snow and ice fields is already conspicuous. Even the Chinese 
Academy of Sciences has documented a sharp decrease in the area 
and mass of the eastern Himalayan glaciers.

Tibet is called the “Third Pole” because it has the largest perennial 
ice mass on the planet after the Arctic and Antarctica. But today, 
human-made environmental changes have resulted in Tibet warming 
at almost three times the global average. This holds major long-term 
implications for the triple role Tibet plays as Asia’s main freshwater 
repository, largest water supplier and principal rainmaker.

International pressure needs to be mounted on China to refrain 
from activities that are contributing to a sharp decline in Tibet’s 
natural resources and, more broadly, to environmental impairment. 
Asia’s ecological interests cannot be safeguarded unless China 
is forced to change course, including by respecting international 
environmental standards.

Against this background, the essays in this volume represent an 
important contribution to the international literature and discourse 
on the ecological centrality of the Tibetan Plateau in the Northern 
Hemisphere, including Tibet’s role in influencing atmospheric general 
circulation, or the system of winds that helps transport warm air 
from the equator toward the higher latitudes and thereby creates 
different climate zones. Today, the environmental security of Asia 
and other regions in the Northern Hemisphere is at stake.

Brahma Chellaney
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From the Founding Trustees Desk
“State of Ecology on the Tibetan Plateau” was the Second Round 

Table under the Foundation’s ‘REGIONAL DIALOGUE’ series. The 
objective of the Regional Dialogue is to offer an academic platform 
to  renowned scholars and scientists especially from India, China and 
Tibet including Tibetan scholars in exile, to discuss issues of concern 
and to consider the prospects of consensus on problems for a possible 
way forward and open new channels of communication amongst 
them.

The Tibetan Plateau is environmentally one of the most vulnerable 
places on earth. It is rich and varied with abundant plant and wildlife 
diversity, water resources, glaciers and grasslands all of which play 
a vital role in maintaining the world’s environment balance.  The 
Tibetan Plateau is called ‘The Water Tower of Asia,  is the earth’s 
third largest storehouse of ice outside the two poles and is home to 
more than 46.000 glaciers covering an area of 105.000 sq.km. The 
Plateau holds the Hindu Kush Himalayan Ice Sheet, considered to 
be the largest ice mass outside the two poles. Four of the world’s 
ten major rivers have their headwaters on the Plateau, including the 
Brahmaputra, the Indus, the Sutlej, the Arun and the Karnali whose 
waters give life to more than one billion people living downstream. 
The Tibetan Plateau is therefore of strategic global significance in 
regulating and maintaining climate. Global warming however poses 
a grave threat to the Plateau ecological system. Climate change has 
wrought changes in the region and accelerated the melting of Tibet’s 
glaciers. This will have effects that resonate far beyond Tibet and 
China and impact on the water sources of billions of people in South 
and Southeast Asia. All of these finally lead to a high variety of 
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ecosystems and ecological processes on the plateau and which makes 
the Tibetan Plateau one of the hotspot regions of global diversity. 

The glacier-fed rivers originating from the Tibetan Plateau make 
up the largest river run-off from any single location in the world and 
are the life-source for millions of people. As a result, approximately 
1.3 billion people living in more than 5.6 million sq.km. of drainage 
basin are dependent on the health of the major rivers that originate 
in Tibet.  The dominant status that China enjoys by being an upper 
riparian state controlling the “Water Tower of Asia,” accords special 
significance to the use of this asset by the Chinese.  
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L O K  M A N  S .  PA L N I

Tibet: The Sacred Landscape in Transition
Introduction

The uniqueness and fragility of mountain ecosystems has 
prompted global attention in sustainably managing such 
ecosystems based on human-centred approaches. Among 

mountains of the world, the majestic Himalaya, with remarkable 
diversity in biophysical and sociocultural systems, assumes special 
place; it is recognised as one of the global biodiversity hotspots. Mt. 
Kailash with the surrounding landscape is one of the most revered 
landscapes of the world and is equally known for a plethora of vital 
goods and services that emanate from the region and meet various 
requirements of residents living within and much beyond its physical 
boundaries. Mt. Kailash, also referred to as Gangrenboqi Feng in 
Chinese and as Kailas’a Parvata in Sanskrit (with similar names in 
Hindi, Nepali and other related South Asian languages), is revered as 
Khang Rinpoche among Tibetans (Rawal et al. 2012). 

The natural and cultural diversity complement each other and 
together they hold a pivotal key to ensuring resilience in both 
social and ecological systems. There are critical assets in an era of 
dramatic global change encompassing the elements driven, directly or 
indirectly, also by various aspects of climate change. As a distinctive 
environmental unit, Tibet is home to unique biotic community, 
made of many rare, endemic and valuable wild animals and plants. 
It is often described as a major location from which emergence and 
differentiation of varied mountain biotic species have taken place; 
it is described as a resource pool of biotic species and a protective 
zone of biotic diversity. Tibet harbours 6,400 higher plants, 300 of 
which have special medicinal values. The faunal diversity includes 798 
wild vertebrates, 142 wild mammas, 56 reptiles, 45 amphibians, 68 
fish, 488 birds and around 4,000 insects. Around 600 higher plants 
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and 200 terrestrial vertebrates cannot be found elsewhere except in 
Tibet. Therefore, protection of biodiversity in Tibet is of paramount 
significance from conservation as well as economic perspective 
(Yongze and Danaba 2005).

A whole range of sacred natural sites are found throughout 
the Tibetan Plateau. Many peaks, lakes, mountain ranges, forest 
areas, groves, meadows, pastures, etc., have connections with some 
myths or are associated with the names of Gods or Goddesses. 
Sacred areas function under the principle of faith and fear of God 
and require commitment of honesty, respect for ancestors and 
observance of moral values, and are respected as places reserved 
for beseeching divinity and supreme spirits. Observation of various 
rules and customs in the sacred areas for the continued blessings of 
the resident deities shape the belief systems and provide a cultural 
identity to the followers, and continued availability of nature’s goods 
and services, the basic tenets of sustainability (Rawal et al. 2012).

Tibet is home to thousands of peaks, many of which are 
considered abodes of deities that protect the fertility of the land and 
the prosperity of the people. This unique relationship between the 
worldly gods, nature and humans has helped the Tibetan Plateau to 
survive for thousands of years, despite its fragile ecosystems and 
dense population. It is now getting universally acknowledged that 
sacred areas often play a major role in environmental conservation. 
According to the beliefs of BÖn’s, Mt. Yarlha Shampo, one of the nine 
earthly protector deities of the Tibetan Plateau has helped protect the 
land and its inhabitants from droughts, diseases, famines, wars and 
other disasters. The lack of this Tibetan perspective in development 
models, under the Chinese rule in current Tibet has posed severe 
threats to this sacred mountain region and its ecology (Z.T. Gyaltsen, 
chapter 2).

The enormous heterogeneity in land and climatic conditions 
along altitude, accompanied by access to different cultural forms 
has contributed to extreme diversification of the farming landscape. 
Further, marginality, inaccessibility and unique micro-climatic 
conditions often result in the evolution of peculiar practices, directly 
or indirectly aimed at the maintenance of genetic diversity in tandem 
with the preservation of prevailing fragile ecology. One such well 
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established adaptive practice is pastoralism or the trans-humance. 
Alpine regions, high plateaus and the arid lands characterise the 
fragile ecological systems of Tibet. Historically such landscapes have 
been put to use by pastoralists who developed survival strategies 
involving high mobility. They were as mobile as their herds needed 
to be in order to adequately feed the animals and to conserve the 
pastures for future use. Having done so successfully over generations, 
ironically the pastoralists are sometimes being identified as the 
‘causers’ of ecological deterioration, which is an open issue for 
scientific debate. The human interface of the ecological change in the 
Tibetan Plateau calls for an in-depth analysis of impacts on the life of 
stakeholders, the traditional Tibetan herders (A. Gruschke, Chapter 
3). 

Gabriel Lafitte in Chapter 4 looks at ecology as a unifying science, 
bringing together narrowly specialised sciences that proceed by 
isolating atomistic fragments of complex realities to identify their 
nature, causes and effects. While ecology attempts to integrate all the 
atomistic knowledge into a whole, a big picture in order to maintain 
biodiversity, respect nature and yet maintain productivity for human 
use; by definition, lack of this delicate equilibrium threatens the 
ecosystem. In an interesting discourse, the author looks at the entry 
of modern science, including the science of ecology, by the Chinese, 
into feudal Tibet and the ensuing ‘State of the Ecology’. Faced with 
the disequilibrium, even in the ecological sense, Zhou Lei (Chapter 
5) looks at the development trilemma in order to describe three 
elements of development, taking the case of Southwest China. 
The three elements include ‘development based on infinite growth 
and material abundance’, ‘prosperity accessible to all’, and ‘nature 
conservancy and continuity of cultural heritage’. Using a network 
analysis based on anthropological methods and holistic approaches, 
the author concludes the resulting scenario as an ecological crisis, 
and that one should draw carefully the lessons learned for sustainable 
development in harmony with nature and ecology. 

Chapter 6 by Chandan Mahanta, highlights some of the impacts 
of the changing climate scenarios on the Third Pole along with 
mitigation and adaptation initiatives being undertaken. Based on 
existing literature on climate impacts in the Tibetan Plateau, it also 
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makes a recommendation for an overall mitigation and adaptation 
strategy. 

India and China’s ongoing parallel moves towards sub-regional 
integration provide an appropriate context, to understand and probe 
Tibet’s cultural, historical and social linkages with its Himalayan 
neighbourhood (N. Kurian, Chapter 7). The author feels that there 
exist compelling reasons for initiating a dialogue with a conservation 
bias within the Himalayan borderlands, given the interlinkages 
between environmental goods and services in the sub-region. The 
chapter goes on to offer suggestions for pathways to a sustainable 
Himalayan development agenda. It should start with recognising 
the value of mountain regions, enabling inhabitants of the region 
realise it’s potential by integrating the knowledge and experience of 
multiple stakeholders, and chartering the path of development which 
is sustainable, and in sink with the ecology of the region.

The Himalayan high altitudes wetlands (HAWs), which include 
lakes, marshes, swamps, meadows, peat land or other water bodies at 
or above 3,000 m (above mean sea level) are crucial for biodiversity 
and sustainable economic growth not only locally, but also at the 
river basin and regional levels. The biotic elements found in such 
places are often endemic and highly adapted to these locations. 
Additionally, HAWs regulate micro-climates and play a vital role in 
the hydrological regimes of some of the world’s largest and most 
important rivers. Each of these rivers is of immense economic 
importance in terms of hydropower, transport, irrigation and 
fisheries. Local communities depend heavily on such water bodies 
to sustain their livelihoods, cultures and spirituality. Unfortunately 
these wetlands are increasingly facing the brunt of developmental 
activities, anthropogenic & climatic changes and unplanned tourism. 
Some of these are threatened by tremendous grazing pressures and 
degradation in the catchment areas. In addition to above issues, 
the significance of HAWs as sources of major rivers originating 
from the region needs to be kept in mind in order to plan strategic 
recommendations for the conservation of HAWs (P. Chandan, A. 
Singh and K. Rajashekariah, Chapter 8). Initiation of economic 
developmental activities in high altitude regions is often linked with 
diversion of water for such projects, at some cost to natural ecological 
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systems. Thus defining the ecological requirement of natural systems 
is necessary before diverting water resources for direct economic 
gains. A case study of such attempted coordination presents an 
interesting reading from Arid Quidam Basin, North Qinghal-Tibet 
Plateau (J. Shaofeng, Z. Wenbin, L.V. Aifeng and H. Yan, Chapter 9).

In the next chapter, Grace Mang (Chapter 10) looks at the policy 
developments and implementation problems as China begins its 
biggest dam building spree to emerge as a significant force in the 
global hydropower industry, while all eyes turn to it to see that it 
plays the role of a responsible global actor, giving due attention to 
transboundary impacts of the dams. The Qinghal Tibet Plateau, also 
called the ‘Earth’s Third Pole’, or ‘Asia’s Water Tower’ is the place of 
origin of major Asian rivers, including Yarlung Zangpo—the highest 
river in the world. It is often described as Asia’s ecological safety net 
and naturally attracts worldwide attention—its strategic ecological 
location has no substitute. Exploitation of Yarlung Zangpo requires 
sustainable scientific strategies that take care of issues related to 
resource use and environmental sustainability, patterns of geological 
activities, climate change and preparedness for disaster management, 
ecological protection and international cooperation leading to 
regional stability and prosperity (Y. Yang, Chapter 11).

The rangelands (2.5 x 106 km2) of the Tibetan Plateau are one of 
the most extensive grazing systems in the world, and support a unique 
assemblage of wild ungulates (klein et al. 2007). Pastoralism has been 
the main form of subsistence for the inhabitants of the Plateau for 
millennia. The ‘Grassland Ecological Conservation’ in the Tibetan 
Plateau has attracted a lot of attention in view of the policy of giving 
rewards and subsidies being implemented by the Chinese government 
since 2009. Using the case of Gerze County in Ngari prefecture in 
Tibetan Autonomous Region (TAR), Yang Minghong (Chapter 12) 
has discussed the objectives, implementation and outcomes of the 
policy with regard to ecological reconstruction and the ensuing 
problems. Based on in-depth analysis of various issues, the author 
concluded that it is necessary to revise and improve the current 
ecological incentive and subsidy policy. In a related chapter, Ashild 
Kolâs and Tashi Nyima (Chapter 13) examine the challenges facing 
pastoralism in contemporary Tibet. The nomadic lifestyle of Tibetan 
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pastoralists has been challenged by large-scale sedentarisation 
programmes, marketisation of animal husbandry, privatisation of 
pasture lands, climate change and other environmental stresses. 
The future of Tibetan pastoralism is deeply linked with the extent to 
which policymakers, researchers and activists are able to collaborate 
and recognise local actors, and the role that herders’ resilience plays 
in achieving sustainable development on the Tibetan Plateau. 

The Tibetan Plateau has a flare of uniqueness, which is reflected in 
extreme heterogeneity of biological, physical and socio-cultural forms, 
in age old traditions of unparalled systems of indigenous knowledge 
and practices, and a rich ethos of living in harmony with nature 
through reverence to the extraordinary power of the sacred. It is 
bestowed with unique natural beauty and grandeur. The landscape has 
attracted pilgrims and nature lovers for a long-long time; however, in 
the recent times, ease of travel has opened up flood gates also for the 
‘neo-tourists’ in large numbers, which is an additional and significant 
contributing factor for the rapid transformation that the landscape is 
experiencing. Claude Arpi (Chapter 14) has tried to understand the 
question ‘is mass tourism a boon or a bane in the Himalayan region 
and in Tibet’ and also looks at a world wildlife fund (WWF) report on 
‘Freshwater and Tourism in the Mediterranean’ to draw same lessons. 
The next two chapters attempt to look at the transboundary issues. 
The first of these two by Zhou Zhanggui (Chapter 15) examines 
the case of China’s transboundary water conflicts and prevention. 
In particular, the governments of Vietnam and India have sent 
representations to the Chinese on hydropower development in the 
upstream regions of Mekong and Brahmaputra, respectively. Looking 
also at the analyses of typical transboundary water conflicts globally, 
including the Danube, Rhine and the Indus rivers, Zhanggui points 
to fruitful cooperation based on five principles for arriving at a legal 
framework: (i) a strong and joint governing body, (ii) integrated goals, 
(iii) information sharing, (iv) active participation, and (v) a cost-
benefit sharing mechanism. Further, it is suggested that application 
of SIA (strategic impact analysis) process and appropriate tools in 
social stability risk assessment will play important role in conflict 
prevention in hydropower projects in transboundary rivers. Chapter 
16 by L.M.S. Palni and R.S. Rawal deals with the Kailash Sacred 
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Landscape Conservation and Development Initiative, one of the 
seven such transboundary landscapes identified by the International 
Centre for the Integrated Mountain Development (ICIMOD), an 
intergovernmental organisation located at Kathmandu, Nepal. The 
Kailash Sacred Landscape, with Mt. Kailash being the central pillar 
and most revered mountain, comprises of a large part of TAR, 
and some parts of India and Nepal. The rich and unique biological 
diversity, ecosystem goods and services and value-based cultural 
heritage of this landscape are severely threatened in recent decades. 
On a welcome and positive note, this initiative is based on regional 
cooperation for undertaking ecosystem management and livelihood 
promotion activities.  

The last three chapters look at the extent and likely impacts of 
climate change that the region is experiencing. The Tibetan Plateau 
has already experienced climate warming and the future warming is 
predicted to be ‘greater than average’. More than six of Asia’s major 
river systems originate on the Tibetan Plateau and on the order 
of 1x109 people live on or downstream of the Tibetan Plateau. The 
impact of climate change is, therefore, likely to affect the lives of a 
vast humanity. Detailed studies regarding the magnitude of climate 
change in different ranges and high altitude regions of NW Himalaya 
in the last century (M.R. Bhutiyani, Chapter 17) have significant 
bearing on the mass balance of the glaciers in the region and the 
hydrological behaviour of various river systems of the Himalayan 
region. Archana Sarkar (Chapter 18) presents historical trends 
of rainfall and temperatures in the transboundary Subansiri sub-
basin of the Brahmaputra river basin pointing towards statistically 
significant changes in the temperatures. Based on the simulations of 
a daily snowmelt runoff model (SNOWMOD), using six years of data, 
Sarkar has analysed the probable effect of temperature increase and 
changed precipitation scenarios on snowmelt runoff. State of glaciers, 
impacts of climate change and alternatives for regional cooperation 
in the Third Pole Region (S. Tayal and N.B. Dkhari, Chapter 19) 
analyses the glacial extent in Himalayan river basins based on data 
available through glacial inventories. It also attempts to establish 
a linkage between climate change and probable impact on the 
Himalayan glaciers. The lasting impacts of climate change will affect 
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water availability in the region, hence the need to look at alternative 
approaches to ensure future water security in the region. 

For the sake of convenience of esteemed readers, the chapters 
have been clubbed together in four groups: Sacred Ecology of 
Tibet under Change (Chapter 2-6); Highland Biodiversity and 
Water Resources (Chapter 7-12); Pastoralism, Mass Tourism and 
Transboundary Issues and Opportunities (Chapter 13-16); and 
Third Pole under Climate Change (Chapter 17-19). This publication 
attempts to put together the major highlights and outcomes of a 
Regional Dialogue held in 2014 in New Delhi, India under the aegis 
of Foundation for Non-violent Alternatives (FNVA), an institute for 
developing peace studies. The document, while providing a brief on 
the status of biophysical and socio-cultural attributes in the sacred 
landscape, also brings together the relevance of certain policies 
and their implications, particularly on the life of the indigenous 
inhabitants and other stakeholders, along with transboundary issues 
and opportunities for building trust and prosperity in the nations 
that share the same ecology. It also cautions towards the need to 
look at the imminent impacts of climate change, which need to be 
factored in the vision and action plans for the sustainable future 
for the landscape. Activities related to infrastructure development, 
demographic and land-use changes, human migration are amongst 
the other most visible and apparent drivers of change. As it stands, 
this publication provides a glimpse to the sacred landscape in 
transition.



Section 1
Sacred Ecology of Tibet under Change
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Zamlha Tempa Gyaltsen

Sacred Mountains of Tibet
How they have been Understood from a  

Tibetan Perspective and their Significance in 
Environmental Conservation

Introduction
The Tibetan Plateau with an area of 2.5 million sq km at an 

average elevation of over 4,500 m above sea level covers close to 2 
per cent of the land surface of the planet, thus making it the highest 
and largest plateau on earth (Environment and Development Desk, 
Central Tibetan Administration [CTA] 2011). For the Tibetans, it has 
been a known fact ever since ancient times as they have been living 
on the vast snow covered mountainous plateau that they fondly call 
‘Tibet—the Upland’ or ‘Snow-land’.

In recent years, scientists are increasingly calling the Tibetan 
Plateau by various names like Roof of the World, Water Tower of Asia, 
the Third Pole and the Rain Maker (Environment and Development 
Desk [CTA] 2009) to indicate its global social, environmental and 
geographical significance:

•	 Roof of the World: the highest and largest plateau on earth at 
an average elevation of 4,500 m above sea level. 

•	 The Third Pole: home to the largest store of freshwater on 
earth beyond the two poles with the presence of around 
46,000 glaciers. 

•	 The Water Tower of Asia: source region of Asia’s six greatest 
rivers—Drichu (Yangtze), Machu (Yellow River), Zachu 
(Mekong), Gyalmo Ngulchu (Salween), Yarlung Tsangpo 
(Brahmaputra) and Senge Khabab (Indus) running into some 
of the world’s most populous nations like China, Myanmar, 
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Thailand, Vietnam, Laos, Cambodia, India, Bangladesh and 
Pakistan. 

•	 The Rain Maker: plays an important role in generating and 
regulating the Asian monsoon. It heats quickly in spring 
and summer, diverting the jet stream, establishing a steep 
pressure gradient that draws monsoon clouds deep inland 
into the heart of Eurasia. 

According to various recent scientific researches, this vast plateau 
was formed around 50 million years ago when the Indian subcontinent 
collided with Eurasia. This collision created tides of mountain ranges 
which rolled throughout the plateau of which the 14 great mountain 
ranges are the Great Himalayan range, Karakoram range, Nganglon 
range, Thangla range, Nyenchen Thanglha, Kunlun range, Altyn Tagh 
range, Sertheng range, Gangkar Chogley Namgyal range, Amnye 
Machen range, Yagra Tagtse range, Dege Trola range, Minyak Gongkar 
range and the Khawa Karpo range. For Tibetans, these giant mountain 
ranges and heavenly peaks like Mt. Everest, Mt. Namchak Barwa, Mt. 
Khawa Karpo and Mt. Kailash are abodes of earthly gods or mountain 
deities who are respected as sacred mountains. 

The Tibetan civilisation has had a very rich and complex 
relationship between nature, earthly gods and humans for co-existing 
in harmony and sharing a culture of interdependence and mutual 
respect. This cultural belief in sacred mountains emerged from the 
ancient Tibetan civilisation which was greatly influenced by early 
BÖn religion and later elaborated upon by Buddhism. Hence, no 
understanding of the environment is adequate without a grasp of the 
religious life that constitutes the human societies that saturate the 
natural environment (Puri 2006). 

There are numerous legends and folklores about the human 
relationship with sacred mountains deities in Tibet. Such legends 
about sacred places have long and diverse histories in human 
cultures and demonstrate ancient links between peoples and their 
environments (Anderson et al. 2005). The culture of belief in sacred 
places is a universal human phenomenon not associated with any 
specific religion or world view (Engel 1985), but it has a strong 
religious context and is influenced by traditional local beliefs as 
well as having historical geo-phenomenal and cultural significance 
of storing rare and extraordinary flora and fauna. In many regions 
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of the world, sacred sites have been shown to have a major effect 
on conservation, ecology and the environment due to the special 
precautions and restrictions associated with them (Salick et al. 
2007).  The cultural belief in sacred mountains is as ancient as the 
Tibetan civilisation itself; the land was ruled by various kings and 
people’s faith shifted from one religion to another, but the cultural 
reverence of sacred mountains continued to exist and flourish. 

This belief in the sacredness of nature is so embedded in Tibetan 
culture that the presence of deities in the mountains and their relevance 
to people’s lives was not questioned until recent decades. After Chinese 
occupation of Tibet in 1959, the policy of development at all cost 
was ferociously enforced and the consequences of its environmental 
destruction were belatedly realised in recent years in many parts of 
China. But powerful Chinese state-owned mining companies refused 
to learn from history and respect for cultural beliefs and instead call 
the beliefs backward and irrelevant in this age of science. 

There have been many wonderful research articles, books and 
commentaries by Chinese and western scholars on the cultural 
importance of the sacred mountains for Tibetans and their scientific 
relevance in environment conservation. But still there is a clear lack 
of in-depth human understanding of Tibetan sacred mountains. 
Gabriel Lafitte in his book Spoiling Tibet (2013) aptly says, “Tibet 
should be seen from Tibetan eyes...,” adding, “in the absence of 
Tibetan perspectives, the plateau is readily dissected, categorized 
into useful and useless, farmland and waste land, alpine meadow and 
alpine desert.” To understand the magnitude of the belief in sacred 
mountains in Tibetan culture from a Tibetan perspective, one needs 
to understand the origin of when and how the sacred mountains 
came into prominence.

The Origin of Belief in the Sacred Mountains  
on the Tibetan Plateau

The early BÖn religion of Tibet influenced and provided the 
ancient Tibetan civilisation and every aspect of human society with 
a profound and complex culture—a culture which showed deep 
understanding of nature and immense respect for the environment 
in which humans thrived. The present concept of sacred mountains 
originates in early BÖn religious beliefs which was later converted 
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to Buddhist deities by Guru Padma Sambhava, a powerful Buddhist 
tantric practitioner from India.

The 37th king of the Tibetan empire, Trisung Detsun, started 
actively patronising Buddhism in the 8th century which angered 
BÖn sacred deities of Tibet who repeatedly destroyed the newly 
built Buddhist temples and caused natural calamities. Hence, Indian 
Buddhist scholar Shanta Rakshita asked the king to invite Guru 
Padma Sambhava to subdue earthly deities like Nyenchen Thanglha 
and Yarlha Shampo, who later vowed to continue protecting the 
land and the new religion (Tseten Phuntsok and Nordrong 1989). 
Therefore, it is clear that the origin of the beliefs in sacred mountains 
in Tibet could have come from the ancient BÖn religion which was 
later elaborated upon by Buddhists as an adaptation of the complex 
culture of the land (Yangkyi 2013).

The greatest curiosity for a researcher is to find the origin of 
sacred mountains—when and how the cultural beliefs in sacred 
mountains came into prominence. Some Tibetans argue that deities 
were once military commanders, a powerful minister or a yogi all 
of whom lived in the area and became deities after death to protect 
the region (Yangkyi 2013). Others argue that when a popular king, 
a minister or a military commander died, the locals named peaks 
of the area after them to show respect, gratitude and also, so that 
they could be remembered for generations. A third hypothesis is that 
sacred sites were originally selected as sacred because of their unique 
biological attributes (Salick et al. 2007).

An aerial view of this mighty plateau gives one an astonishingly 
beautiful sight, snow covered mountain peaks towering above clouds 
and waves of rolling mountain ranges, vast grassland in the north, 
beautiful lakes in the west, great rivers in the east and dense virgin 
forests in the south. This beautiful land has hundreds of sacred 
mountains, valleys, lakes, river sources and wetlands which are 
accordingly named and differentiated. The complexity of Tibetan 
cultural beliefs in sacred sites is beyond someone who has not grown 
up in a Tibetan cultural society, because not all mountains are sacred 
and not all sacred mountains are respected.
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Types of Sacred Mountains on the Tibetan Plateau
The Tibetan Plateau is a land of numerous sacred mountains. 

Sacred mountains can be classified into three types according to 
Tibetan beliefs: local deities (Yul-lhas), mountain deities (Shi-dags) 
and holy mountains (Neris) (Yangkyi 2013).

•	 Yul-lhas or local deities: according to village folklore, the Yul-
lhas were once powerful persons of the same village whose 
spirit continued to protect the village in the form of local 
deities after death. Such deities are numerous and mostly 
found within village areas or very close by. Paintings show 
them dressed in village costumes. Villagers strictly forbid 
people from cutting trees, digging the earth and killing 
animals on sites believed to be the abode of the Yul-lhas 
(Woodhouse 2012). If someone conducts misdemeanours 
such as lighting fires, shouting, urinating and fighting near 
such sites, it angers the deity and could cause misfortune for 
the individual as well as for the whole village. 

•	 Shi-dags or mountain deities: the Tibetan name for mountain 
deities could be translated as owners of the land or 
mountains. A clear separation between a Yul-lha and a Shi-
dag is not possible as a Yul-lha can also be a Shi-dag and vice 
versa. But their sphere of influence and reverence greatly 
differ; Yul-lhas are feared and revered for their power only by 
the same village or people of the same region, whereas Shi-
dags are believed to reside on mighty peaks or in deep valleys 
as owners of that area. They are feared and revered by anyone 
passing through such mountains and valleys.

•	 Neris or holy mountains: Gang Rimpoche, Khawa Karpo and 
Tsari are some of the most revered sacred mountains where 
thousands of people come for pilgrimage each year. Such 
Neris are often mountains on which great BÖn Buddhist or 
Hindu scholars and yogis attained nirvana or enlightenment. 
Another type of Neris are mountains like Yarlha Shampo, 
Amnye Machen and Nyenchen Thanglha. These ancient 
mountains are the abode of deities who have existed ever 
since the Tibetan civilisation came into existence.
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The sacred sites could be a single peak or an entire mountain 
range, and entire valley or only the source site of a stream running 
from the valley, a giant rock in a village or a strangely shaped hilltop. 
The power and influence of a deity can be understood from the choice 
of its abode: minor spirits reside in giant rocks in a village or on small 
hilltops, the most powerful deities reside on the highest peak of a 
giant mountain range. Some are feared as evil spirited deities while 
others are revered as heavenly protectors of the land. Many of the 
sacred sites on the Menri of Khawa Karpo mountain ranges are found 
between 1,900 and 4,000 m and are closer to the villages. Anderson 
and field researchers in the area found it both rational and practical 
for local people to identify areas which are close to inhabited areas as 
sacred sites (Anderson et al. 2005). The same researchers also found 
that the most sacred regions of the Menri landscape are found at 
both unusually low and unusually high elevations.

There are thousands of peaks and hundreds of lakes in Tibet and 
many of the lakes are considered consorts of certain mountains. 
For example Mt. Nangchen Thanglha and lake Namtso Chumo, Mt. 
Kailash and Lake Manosarovar and Mt. Nadshing Gangsang and 
lake Yamdrok Yumtso. Among hundreds of sacred mountains, there 
are eight most important Neris or holy mountains for pilgrimage 
and nine earthly protector deities on the Tibetan Plateau. According 
to the Dongkar Encyclopaedia of Tibet, the nine earthly protector 
deities of the Tibetan Plateau came into existence with the formation 
of the Tibetan Plateau to protect the land. These nine earthly 
protector deities of the Tibetan Plateau are:

•	 Mt. Lhachen Wodhe Gungyal, Mt. Yarlha Shampo, Mt. 
Nyenchen Thanglha, Mt. Gatok Jowo Gurchen.

•	 Mt. Machen Pomra, Mt. Jowo Yulgyal, Mt. Kyishod Sholha 
Chukpo, Mt. Shelkar Jowo Thaged, Mt. Tsang Nadshing 
Gangwa.

Popular Mountain Deities and their Association  
with the Tibetan Civilisation 

Mt. Yarlha Shampo
Mt. Yarlha Shampo is located in the source region of Yarlung 

Tsangpo in the present Lhoka area of south-western Tibet, the area 
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formerly known as Yarlung. The Yarlung region is the site where king 
Nyentri Tsenpo built the first palace and established the Yarlung 
kingdom, which later ruled the whole of the Tibetan Plateau in the 
7th century. Historical texts and legends state that the Yarlha Shampo 
was the deity of the Yarlung clan and it continued to be the deity of 
the Lhasa royal families until recent decades.

According to some historical texts and legends, Yarlha Shampo 
is a white yak who occasionally comes in the form of a beautiful 
man dressed in pure white. Some wall paintings of Yarlha Shampo 
in Lhasa portray him as a deity dressed in pure white. There are 
various stories of deities impregnating locals who later gave birth to 
unusually powerful young men. One such story that is historically 
recorded occurred sometime in the 1st century AD when the 7th king 
Drigung Tsenpo was killed by a minister in a coup who then ruled the 
kingdom.1 The queen of the slain king was made to herd horses by 
the new king. On one occasion she dreamt of mating with a beautiful 
man dressed in pure white and found a white yak walking away from 
her, the moment she woke up. Later she gave birth to an unusually 
strong and powerful man named Rulekye, who avenged the coup and 
restored the Yarlung kingdom. He was the first of the seven noble 
ministers in the history of the great Tibetan empire.

Mt. Nyanchen Thanglha
Mt. Nyanchen Thanglha is believed to be the chief of 360 sacred 

peaks on the Thanglha range. It is located near lake Namtso in the 
north-western part of Tibet or in the Nagchu area of present Tibet. 
The deity Nyanchen Thanglha is prominently mentioned in the great 
Ling-Gesar epic. In this epic, Nyangchen Thanglha, unlike the nine 
other deities, is considered to be one of the most powerful mountain 
deities of the Tibetan Plateau.

The Dongkar Encyclopaedia of Tibet
Earthly mountain deities of Tibet: Nyangchen Thanglha’s influence 

and power extends to and is recognisable almost in the entire Tibetan 
Plateau and is mentioned in many ritual prayer scriptures.

	 1.	 Sonam Gyaltsen, Sakya (1300s or 14th century). Mirror of Tibet’s History. Beijing: Nationality 
Printing House, p.56. 
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Mt. Amnye Machen or Machen Pomra
Mt. Amnye Machen is located in the Golok area of present Tibet. 

One of the most important sacred mountains of Amdo region, it is 
prominently mentioned in the Hor-Ling battle in the Ling-Gesar epic 
and other legends of the area. Amnye Machen has 18 offspring in 
the form of different sacred peaks on the Machen range. One legend 
says that Machen Pomra was sent by Gang Rinpoche or Mt. Kailas to 
protect the north-eastern part of Tibet (Khampa news website 2013).

Mt. Khawa Karpo
Mt. Khawa Karpo is one of the highest and most sacred peaks 

in the south-eastern part of Tibet or in the Dechen Tibetan area in 
Yunnan Province. The deity was said to be an evil warrior who was 
later subdued by Guru Padmasambava when he vowed to become 
a good deity. The 3rd Karmapa Rangshug Dorje visited the sacred 
mountain in the 14th century and performed consecration rituals and 
since then it has been an important pilgrimage sites for the Kargyupa 
lineage. Pilgrims from all over Tibet visit this sacred mountain 
each year as it is among the eight most revered and important Neri 
or pilgrimage mountains in Tibet, particularly in years when the 
astrological signs for the elements water and animal sheep coincide 
(most recently in 2003).

Gang Rimpoche or Mt. Kailas
Gang Rimpoche is located in the Ngari area of western Tibet. It 

has been the centre of BÖn religious culture and history. Thousands of 
Hindu, Jain, BÖn and Buddhist pilgrims visit Gang Rimpoche which 
is considered one of the most sacred mountains on earth. Unlike the 
other sacred sites in Tibet, Gang Rimpoche is not considered a deity, 
but a sacred holy site; Hindus believe it to be the abode of Lord Shiva 
and it is considered to be the centre of earth in BÖn religion. Pilgrims 
from various countries visit it each year.

Sacred Mountains and Resource Extraction
Historical texts, folklore, legends and recent researches clearly 

indicate that the ancient Tibetan civilisation possessed great skills 
in metal work and had knowledge about the presence of immense 
natural hidden treasures on the plateau.
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There were other highly advanced and prosperous kingdoms like 
Zhang Zhung, Sumpa, Azha and Menyak in Tibet before the emergence 
of the Yarlung kingdom in central Tibet. Sometime around the 1st AD, 
the people of Yarlung2 discovered mineral ores from which iron, copper 
and silver were extracted. The word gTer or mineral treasure has been 
constantly mentioned in Tibetan historical manuscripts. Battle 
amulets gifted to neighbouring kings were of master craft metal work 
and numerous Thokchaks found in Tibetan areas are of unexplainable 
skills. The great battles fought in the King-Gesar epic (sometime in 
the 13th century) to conquer 18 other kingdoms of the Tibetan Plateau 
were for extracting minerals. Mineral extraction from the mountains 
was minimal and only necessary articles were removed; deities were 
ordered to protect the remaining minerals in the mountains for the 
prosperity of humanity in the future. After the collapse of great Tibet 
empire and during the disintegration period, there was a rush of 
Tibetan scholars visiting Indian Buddhist centres to revive Buddhism 
in Tibet in the 10th century AD.

There seems to have been a deliberate attempt as early as 
during the Zhang Zhung civilisation to forbid mineral extraction 
from the mountains. This could have been caused by some sort of 
sudden change in climatic conditions causing droughts in the vast 
prosperous Zhang Zhung kingdom or the Ngari region of present 
Tibet. This sudden drastic climate change and continuous drought 
and desertification could have awakened the people of Zhang Zhung 
to try and understand the science of the natural environment in 
which human beings thrived, thus giving birth to a new cultural 
aspect of early BÖn religion which propagated the presence of earthly 
gods in the mountains and lakes. This belief in the sacred mountains 
has been elaborated upon beyond scientific explanations in the last 
thousands of years, the core of this belief could have been a deeper 
understanding of nature in its totality.

Historical evidence suggests that despite Tibetan people’s clear 
knowledge about the presence of abundant natural resources on the 
plateau and technical skills in its extraction at some point in early 
history, minimum extraction was done in early periods and almost no 

	 2.	 Ibid.: 57.
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extraction in later periods of Tibetan history until small-scale mining 
was done during the rule of the 13th Dalai Lama. The cultural belief 
in sacred mountains has thus protected the fragile ecosystem and 
continues to do so, but Chinese occupation has suddenly caused an 
unprecedented destructive threat to the very existence of the sacred 
mountains and cultural beliefs. This is due to the fact that the land is 
suddenly ruled by an outsider, with no faith in the prevailing cultural 
beliefs and till recent years an official slogan calling for development 
at all costs.

China under Mao caused some of the greatest destruction to 
the environment. Trees were treated as raw material for industry, 
and consequently it is estimated that the forest cover decreased 
in western Sichuan from 30 per cent in the 1950s to 14 per cent 
in the 1980s (Woodhouse 2012). Local Tibetans believe that the 
(Woodhouse 2012) destruction of natural surroundings during the 
Cultural Revolution (1966-1976) was so severe that even the gods 
had to escape with Tibetan refugees across the Himalayas to India, 
and they returned only when religious practices were revived in the 
1980s. As for the Tibetans, they believe that if humans regularly give 
offerings to the deities and do not commit transgressions against 
the natural world, then the spirits and deities will help them gain 
material benefits such as fertility, productive harvests, monetary 
success and good health (Denison 2006).

According to some recent studies (Miller 2003), there has been 
an unprecedented loss of habitat and biodiversity in the rangelands 
of Tibet in the last 40 years and a considerable reduction in the 
number, variety and range of wild animals. Despite new environment 
policies being introduced and upgraded by the Chinese government, 
there has been open destruction of Tibetan mountains in the name 
of development; environment norms and policies rarely apply 
when a state owned mining company marches into Tibetan areas. 
According to the Environment and Development Desk of the Tibet 
Policy Institute, a majority of the big investors in Chinese mining 
companies are central and provincial officials holding important posts 
in various government offices, thus making the mining companies 
extremely powerful and arrogant. Any resistance from locals is easily 
suppressed and officials paid off to bend environment norms, leading 
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to sign of helplessness among local Tibetans. There have been more 
than 20 known large-scale mining related protests since 2009; some 
of the most recent mining protests are the Zatoe Mining protest to 
protect the sacred Mt. Zachen Radri Garwa Choejed and the Driru 
mining protest on 24 May 2013 to protect the sacred Mt. Naglha 
Zamba. Unfortunately, with mining and tourism declared as pillar 
industries in Tibetan areas, China might continue to disrespect 
Tibetan religious beliefs, cultural sentiments and environmental 
concerns.

According to Article 10 of Mineral Resource Policies of China 
(Tashi n.d.), during resource extraction in ethnic minority areas: 

•	 the benefits of the ethnic region should be looked after, and 
•	 resource extraction should be carried out in such a way that 

it improves the economy of the ethnic autonomous areas.
It is important to note that there are many large-scale active 

mining sites in various Tibetan areas without any protest or 
resistance from Tibetans despite no visible economic benefits for 
the locals. Tibetans protest only when the mining occurs close to a 
village, near a river, on a grazing pasture or most importantly when it 
is done on a sacred mountain.

Sacred Mountains and Environment Conservation
Tibetans regard natural space as a trinity combining nature, 

the deities and human beings (Denzhub 2007). This is the organic 
unification theory of the cosmic view and ecological protection in 
Tibetan tradition which prevailed from the 9th century BC to the 9th 

century AD. Such traditional customs have helped in the ecological 
protection of the vast Tibetan plateau for thousands of years and 
recent scientific field researches carried out in Tibetan areas confirm 
that this continues to do so.

According to Tibetan scholar Derong Cering Denzhub (2007), 
Tibetan ancestors’ inability to understand and prevent natural 
calamities led to an instinctive fear towards nature. Consequently, 
they never dared to capture birds and beasts, damage plants, chop 
down forests or exploit mountains and lakes. This resulted in the 
protection of the ecosystem.
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The strong influence of Buddhist teachings on Tibetan culture has 
greatly contributed to a healthy ecology where minimum exploitation 
of nature is observed. Some of the most often recited prayers read as, 

Whatever living beings there be, feeble or strong, tall, stout or 
medium, short, small or large, without exception; seen or unseen, 
those dwelling far or near, those who are born or those who are to be 
born, may all beings be happy (Puri 2006).

Tibetans habitually forbid themselves from shouting or screaming 
when crossing the sacred mountains, steep cliffs and dense forests so 
as not to disturb or anger deities who might lead to thunder storms, 
avalanches, blizzards or lightening (Yangkyi 2013). Similarly, hunting 
and cutting of trees from or near a sacred mountain is strictly 
forbidden by cultural beliefs and is rarely done.

Traditional Tibetan culture is aware about environmental 
protection. It advocates a balance between human beings and 
the natural environment, protection of the ecosystem, treasuring 
resources and consideration of the benefits that should be left for 
future generations. In Tibetan history, the goal of environmental 
protection is achieved by means of traditional customs, moral 
obligations and religious beliefs and taboos, associated with 
unwritten routines of environmental protection to regulate people’s 
behaviour through a self-conscious effort.

There have been many recent field researches on the role of 
sacred mountains on environmental conservation in Tibetan areas 
and most of the findings find a positive role of the sacred mountains 
in environmental conservation. Some excerpts from different 
findings from various field researches carried out on Tibetan sacred 
mountains say:

•	 Sacred sites are located at lower elevations and closer to 
villages as compared to randomly selected, non-sacred sites, 
and have overall richness in species (Anderson et al. 2005).

•	 The diversity of the forested region in the south-eastern 
Tibetan Plateau is particularly impressive with about 12,000 
plant species, which is a little less than half the total for 
all of China (Miller 2003). Of these, about 3,500 species 
(29%) and at least 29 genera are endemic species, including 
about 100 endemic ferns. More than a quarter of the world’s 
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rhododendron species are found in the Hengduan mountains 
of western Sichuan (some 230 species), many of which are 
endemic.

•	 Religious beliefs may affect the ecology of these sacred 
areas (Anderson et al. 2005) resulting in unique ecological 
characteristics that are of importance to conservation. 
Recent studies have demonstrated that sacred areas can 
often play a major role in conservation.

•	 Local laws and customs often limit human activity in these 
areas; hunting, grazing and logging may be prohibited or 
restricted and villagers take care not to damage their natural 
surroundings (Anderson et al. 2005).

•	 Local Tibetan doctors claim that many of the sacred sites 
in the Menri region serve to protect useful plant species, 
particularly medicinal plants. The results of a vegetation 
analysis in the Menri region show that Tibetan sacred sites 
and landscapes may play a significant role in the ecological 
makeup of Mt. Khawa Karpo and its surrounding areas.

•	 In Tibet, sacred tree groves extend well beyond the western 
limit of other forests, suggesting that sanctity and grazing 
restrictions may have played a role in preserving forests on 
the western Tibetan Plateau (Miehe et al. 2003, Salick et al. 
2007). 

The fact that sacred sites shelter significantly larger trees and a 
greater tree cover suggest that sacred sites are effective in conserving 
old growth trees and forests (Salick et al. 2007). Local customs 
prohibit timber extraction from sacred areas, protecting their old 
growth trees and forests.

In Samdo, the local Lha in the landscape can be benevolent or 
malevolent, and is frequently unpredictable (Woodhouse 2012). 
Material concerns regarding the weather, fertility and disease can all 
be dictated by these Lha requiring attention to everyday actions and 
regular propitiation.

Conservationists have suggested that sacred sites represent a 
form of informal institution for natural resource management which 
may incorporate not only non-extractive norms, but active protection 
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by local communities in the form of monitoring, social sanctions and 
management.

For generations, indigenous people have lived in natural 
ecosystems in which they have developed and practiced lifestyles 
and belief systems that draw upon their deep knowledge about local 
plants, wildlife and the ecology (Xui et al. 2006). Nevertheless, the 
local people with this knowledge are often unable to use it in the 
modern world in which state policy over-rides local management. 
Increasingly, however, scientists and development planners are 
recognizing the importance of indigenous knowledge to biological 
resource management and maintaining biodiversity.

It is increasingly clear that the social context plays a major role 
in the success of conservation ventures; therefore, consideration 
of traditional stewardship and indigenous belief systems is crucial 
(Anderson et al. 2005).

Our results indicate that sacred sites are found in more specious 
and diverse habitats than randomly selected non-sacred sites 
(Salick et al. 2007). Our study also supported the hypothesis that in 
addition to their religious significance, there is a biological reason 
for conserving sacred sites based on their location within habitats of 
ecological and ethno-botanical importance.

Despite this seeming disjunction between scientific and 
spiritual outlooks on the Tibetan landscape, the role of sanctity in 
environmental conservation is clear. Conservation of sacred sites 
has guided local environmental stewardship for millennia, it is this 
continued stewardship that will ultimately determine the future of 
this biodiversity hotspot.

Conclusion
The Tibetan view on nature is highly complex and profound. It 

reflects historical, cultural, religious and philosophical beliefs that 
require more than just academic research and fieldwork. It requires 
a humane approach to understanding how Tibetans perceive their 
surroundings. And this belief in sacred mountains should not be 
viewed as dichotomies of ‘modernity’ and ‘tradition’. Instead it should 
be appreciated as an ancient cultural practice that has immensely 
contributed to environment conservation and a sustainable way of 
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life for thousands of years. This tradition if respected and understood 
could continue to protect the fragile ecosystem of the world’s largest 
plateau, which is home to the world’s greatest rivers, highest peaks 
and largest glaciers.

One of the biggest causes for large-scale protests in Tibetan 
areas in recent years has been mining on the sacred mountains. 
For Tibetans, this is absolute disregard for ethnic sentiments and 
disrespect for cultural rights and values. According to the Tibetan 
Autonomous Region’s 2007 official release, there were 300 mining 
companies listed but their actual number was more than 600; the 
number of mining companies in Lhasa was almost the same as the 
number of cloth shops.

Therefore, the government of the PRC needs to put ethnic 
Tibetan officials in charge of issuing mining licenses in Tibetan 
areas. Most importantly, local Tibetans should be consulted prior to 
issuing mining permits without threats and intimidation, a thorough 
scientific assessment needs to be done by scientists with no financial 
links to any mining company.

In recent years, the Chinese government of the PRC has taken 
many welcome steps in declaring more and more areas as nature 
reserves. Such efforts could be strengthened further, if Tibetan 
cultural beliefs are respected and incorporated in policies. For example, 
Tibetans have been able to successfully forbid the exploitation of flora 
and fauna on the sacred mountains because each individual feels 
that he or she is a part of nature. But new nature reserves require 
stern enforcement and constant vigil which is lacking. There have 
been instances of nature reserve policies being altered in places like 
the Sanjiangyuang nature reserve where the Zatoe mining protest 
occurred in August 2013. According to land resource management 
rules in China if mining or resource extraction needs to be done on 
grazing land, then permission or consent from the landowner or 
land user must be obtained accordingly. The authorities concerned 
in China need to do constant surveillance of mining companies and 
local governments to see if such rules are observed. This will help 
gain the trust of local Tibetans who have for long felt helpless in 
protecting their land from powerful mining companies which work in 
collaboration with local government officials.
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As the 14th Dalai Lama of Tibet emphasises, with thorough 
understanding of one’s existence among all, the avoidance of cruelty 
to other living creatures, no exploitation of nature beyond the limit 
of one’s survival and with the right aspiration and conduct most 
environmental problems of today can be solved (Puri 2006).
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3
A N D R E A S  G R U S C H K E

The Human Interface of Ecological 
 Change in the Tibetan Plateau

Introduction
This paper attempts to take the perspective of Tibetan pastoralists’ 

efforts to organise their livelihoods according to given conditions 
of the natural, socio-economic and political environment.1 Taking 
recent changes and transformations into consideration, it attempts 
to analyse the factors of the pastoralists’ actions with regard to their 
social, demographic and economic situation as it unfolded during my 
long-term fieldwork in Tibetan areas, notably in the Yushu Tibetan 
Autonomous prefecture in Qinghai province (see Figure 3.1).2 

Local Perceptions of Ecological Changes
Changes in weather conditions are most easily perceived, and 

they are often referred to by local pastoralists all over the Tibetan 
Plateau. While many scientists in China take phenomena like the rise 
of the annual mean temperature (Figure 3.2), the melting of glaciers, 
the decrease of permafrost and the change of weather regimes for 
granted, they are expressions of a global climate change, but the 
timeline of respective climate data is too short to track them to 
global change alone. However, the perceived vicissitudes in weather 
conditions definitely constitute challenges for pastoral households. 
Notably the increase in weather extremes calls for nomads’ high 

	 1.	 Research for this paper was supported by China’s national 985 project and the Sichuan 
University project no. Skqy201306.

	 2.	 The findings of this paper are based on research done in pasture areas in the eastern half of the 
Tibetan Plateau (Yushu). Quantitative data was collected during three and qualitative data on 
10 field trips during 2004-2013 with an overall duration of one and a half years and some 300 
standardised household interviews.
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adaptive capacities which sometimes inflict reactions to contradictory 
phenomena: the summer weather being warmer in some places and 
cooler in others, and winters becoming regionally wetter, notably 
in late autumn and winter/early spring increasing the frequency of 
disastrous snow hazards.

Figure 3.1

Location of Yushu in the Tibetan Plateau

There is consensus that problems of related environmental 
degradation are increasing.3 Exact scientific measurements suggest 
that the Tibetan Plateau undergoes, and has for some time 
undergone, a process of warming and drying (Nogués-Bravo et al. 
2007), and the increase of wind speed and pressure greatly affect the 
rate of evaporation, sometimes resulting in serious desiccation and 
even early stages of desertification. These factors entail rangeland 
degradation, decrease of biomass and loss of grasslands, with 
pitches of vegetation-free spots even in good pastures. A change 
of vegetation, that is, in plant composition may be regarded as 

	 3.	 Although Harris (2010) doubts the alleged extent and the customary hypotheses on the caus-
es for rangeland degradation, he does not sincerely draw its evidence into question. For a 
synopsis of literature on this, see Gruschke (2008: 9f, 2012).
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Figure 3.2

Rise of Mean Annual Temperature on the Tibetan Plateau since the 1950s
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C. Xining (Qinghai)

D. Lhasa (TAR)

	 Source:	 Zhenyao et al. (2000: 97).
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‘structural grassland degradation’. With on-going high stocking rates 
and other stress factors, the grassland resource is then less able to 
recover from droughts and utilisation pressures.
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Some processes initiated by human activities have positive 
consequences for biodiversity on the Tibetan Plateau. The increase in 
the number of protected animals (wild asses, gazelles, antelopes) is a 
result of better wildlife protection. While this will generally be seen 
positively, pastoralists experience this development as a competitive 
situation for their own domestic animals. On the other hand, an 
increase in the abra population (pikas) in many pasturelands may be 
related to both pasture degradation and a decrease in their natural 
enemies like wolves and foxes, which have been hunted by people.

Another serious issue is environmental damage by humans, both 
in the past and in the present. Mining in grasslands is especially 
disastrous when done inconsiderately. Notably many river beds at 
former gold mining sites have left pastures seriously damaged and 
these remain an issue. Presently, pollution even by the locals should 
not be underestimated as an increase of solid waste is observed 
everywhere, also in the grasslands. While there is risk of polluting 
water sources by degrading waste (like batteries), solid waste also 
often leads to injuries or even animal deaths.

Widespread Explanations for Grassland Degradation
In many contemporar y states, till  the late 20th centur y 

development bureaucrats, policymakers and even scientists had 
tended to blame pastoralists for the degradation of ecosystems in 
arid and semi-arid areas. China was no exception and nomads and 
their purportedly ‘non-scientific’ use of the environment were mainly 
held responsible for the deteriorating situation of grasslands on the 
Tibetan Plateau. Although severe changes in the ecology of a region 
may apparently be related to an alleged major agent—like overuse by 
herders—we know that such systems change under the conditions of 
intricate multi-layered causal chains.

Besides global warming, there are a number of external and 
internal factors that induce ecological change in the Tibetan 
Plateau and impact the state of its grasslands, with some of 
them acknowledged and others hardly ever mentioned. Scholars, 
policymakers and the public inside and outside China often have 
quite a different view of the internal factors that played or are 
playing an important role in ecological change and the degradation 
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of Tibetan grasslands. While in China herders have been blamed for 
inadequate management of their pastures because of overgrazing, 
western scholars who acknowledge that rangeland degradation exists 
tend to blame mismanagement by state agencies during the Cultural 
Revolution and also current policies.4

However, populations which have long lived in environmentally 
challenging areas, in our case the nomads of Yushu in Qinghai, have 
met ecological changes before, have coped with them, mitigated their 
consequences on their daily lives and finally adapted to them. This is 
expressed by their individual and group strategies forming complex 
indigenous knowledge.

If, under such circumstances grasslands in pastoral areas with a 
long history of successful animal stock-keeping are yet apparently 
degrading, we must take this as a sign of the increasing impacts of 
a variety of factors that are not easily dealt with by the coping and 
adaptation strategies of the local herders any more. While ‘pests’ such 
as an increased abra population may well be seen as both a symptom 
and a cause of (continuing) pasture degradation, there are also 
impact factors like market and demographic factors, the influence of 
which can only be conveyed indirectly. The same is true for animal 
productivity with degrading grasslands lowering the output of animal 
products, thus forcing nomads to increase the size of their herds 
in order to have stable production levels. This ends up in a vicious 
circle of decreasing productivity and increasing animal numbers, thus 
putting the grasslands under more stress.

Demographic Impact on the Status of Mobile Pastoralism in Yushu
The major factor to be discussed here is demographic change. 

In nomadic areas, the demographic structure of a region may 
need to correlate with the livestock population therein. Even 
though the extent of the demography’s impact on grassland 
degradation will be difficult to assess, a correlation can clearly 
be pinpointed. Furthermore, demographic change and its socio-
economic implications are both causes and addressees of the various 
Chinese state policies that are simultaneously meant as policies for 

	 4.	 See my discussion of these issues in Gruschke (2012).



51
THE HUMAN INTERFACE OF ECOLOGICAL ...    •    ANDREAS GRUSCHKE

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

environmental protection, grassland conservation or even restoration 
and poverty alleviation.

Development of Population and Livestock  
Growth in Yushu, 1950-2005

When China started economic liberalisation in the 1980s, 
it witnessed a revitalisation of mobile pastoralism. In western 
perception, this kind of ‘re-nomadisation’ was taken as testimony 
for the traditional lifestyle of Tibetan nomads being, qua cultura, 
the best way to adapt to a difficult ecological environment. A study 
of the basic fundamentals of that very nomadic economy—natural 
resources and the conditions for their sustainability—has yet hardly 
been a research issue; be it due to the extensive nature of and difficult 
accessibility to field research and microeconomic data there, be it that 
a sound basic of pastoral resources for the entire nomadic society has 
been presupposed.

Table 3.1

Development of Population and Livestock in Yushu

Year Population Total Livestock (in million)

Total Non-rural

1950 123,110  14.4 % 1.844

1959 168,005   7.7 % 1.032

1969 123,071   7.0 % 3.977

1979 178,935  10.5 % 5.574

1989 224,071  12.4 % 3.963

1999 252,696  13.9 % 2.689

2005 297,004  15.2 % 2.859

2010 378,439  32.1 % 2.598

2012 391,830 n.a. 1.766

	 Source:	 YSB (2000: 66-109; 2006: 64-88), QPSB (2005: 68, 223).5

As will be argued, population growth in Yushu along with the 
ecological conditions of the grassland areas resulted in limited 
availability of basic natural resources, namely pastures. Sample 

	 5.	 Livestock numbers for 2010 are cited from www.qhys.gov.cn/html/22/69027.html, population 
numbers for 2010 and 2012 from www.yushunews.com/system/2011/05/16/010365423.shtml
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surveys in pastoralist and semi-pastoralist villages in Yushu Tibetan 
Autonomous Prefecture (TAP) suggest that livelihoods based on 
animal husbandry of a considerable number of pastoral households 
have decreased. This is reflected in the stratification of the pastoralist 
society into poor and wealthy households with and without livestock, 
by increased state intervention and state-induced resettlement 
activities. During the last 50 years, Yushu has seen considerable 
fluctuations in both population and livestock numbers (Table 3.1). 
The prefecture’s human population has tripled, and even in rural 
areas it has more than doubled.

The development of the population-to-livestock ratio in Yushu 
elucidates the diminishing livelihood basis of pastoralists. In order 
to consider the livelihood situation, we computed the so-called SU 
(sheep unit)6 per person, a measure that both helps to calculate 
the livestock density in a given pasture and also to understand the 
subsistence levels of pastoralists. According to Miller (2001), with 
less than 25 sheep or five yaks, one would fail to meet one’s basic 
needs, that is, about 25 SE per person is the generally accepted 
break-off point for poverty in Tibetan nomad areas. Calculating a 
poverty line, especially in non-monetary terms, is a very problematic 
undertaking. Defining an ‘absolute poverty line’ may not be crucial, 
but it helps demonstrate the development of Yushu pastoralists’ 
subsistence capacity.7 The situation in the field made it quite obvious 
that the stocking units that many households had at their disposal 
had already reached a low level decisive for their (in)ability to 
maintain pastoral livelihoods.

The argument at this point is that as far as a ‘purely’ pastoral 
economy (that is, solely relying on livestock) is concerned, the change 
of a household’s stocking situation in Yushu clearly shows trends 
towards a general loss of subsistence capacity. In 1950, the average 
rural household in the Yushu TAP owned 17 animals equivalent to 
48.75 SU per individual. Even if Yushu’s total population (including 

	 6.	 The SU, or sheep equivalent, is a reference unit to make different livestock on the pastureland 
and of the people’s livelihoods comparable (Goldstein 1996, Miller 2001, Yan et al. 2005: 37).

	 7.	 The concept of ‘subsistence capacity’ introduced by Fischer (2008) appears adequate to 
express ‘the ability of a household to produce a surplus above the subsistence needs required 
reproducing itself economically.’
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non-rural) is considered, the rate still amounted to 41.7 SU per 
person (Table 3.2). Following the disbandment of people’s communes 
and the redistribution of animals to households in the early 1980s, 
large livestock numbers continued to exist for a while, but there 
were, and still are, considerable fluctuations due to extreme weather 
conditions (snow disasters, drought); 1989 represents the average 
situation in Yushu in this period8 when an average rural individual 
owned 52 SU and thus disposed of twice the subsistence capacity. 
Despite the two serious snow disasters during the 1980s, livestock 
numbers were slightly higher than they were in the 1950s. Ten (10) 
years later, the numerical value of SU/person had already decreased 
to 28.56 and plummeted to an extent that the rural inhabitants 
(25.17 SU/person) lived near the poverty line. Since then, it has 
further decreased—on average Yushu pastoralists have eventually 
lost their subsistence capacity.

Table 3.2

Development of Livestock Distribution in Yushu 1950-2005

Year Rural Population SU per Person

Total Population Rural Population

1950 105,333 41.71 48.75

1989 196,286 45.47 51.92

1999 217,596 24.59 28.56

2005 257,859 21.62 25.17

	 Source: 	 Calculated from data in YSB (2000, 2006).

Nevertheless, the grassland of Yushu has come more under stress 
than ever before. In 1950, there were on the whole 5.14 million 
SU, in 2005 there were 6.49 million SU for the entire prefecture. 
The grassland should thus, theoretically, produce 25 per cent more 
biomass, although the basis of an average household’s sustenance 
has been reduced by almost 50 per cent. It can be assumed that 
the higher demand for fodder cannot always be met by rangelands, 

	 8.	 It is likely that the statistics of the collective era exaggerated the numbers for political reasons. 
Livestock statistics were probably most accurate at the time when the animals were distributed 
among the families in the early 1980s.
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thus resulting in lower productivity of the animals.9 It needs to be 
emphasised that not the herd size of every household was growing 
but the livestock number of the entire district was; the average herd 
size dropped due to an increase in the number of households. Not 
surprisingly, most herders in Yushu with medium-sized or larger 
herds are complaining about the shortage of grassland and animals, 
especially in the more densely populated south-east. Under such 
circumstances, it is intelligible why a growing number of pastoral 
people leave their native land to look for new fields of economic 
activities and other viable livelihoods. This helps to relieve the 
situation of strained resources in their home villages, where fewer 
households than actually registered are commonly using all the 
available pastures.

Weak Subsistence Basis of Most Pastoralist  
Households and yet a High Stocking Rate on  
Rangelands in the Eastern Part of Yushu

A majority of the population in Yushu is apparently no longer 
capable of subsisting on mobile pastoralism alone and a majority 
of the nomadic households are not even self-sufficient in animal 
products (Gruschke 2012). Together with exposure to frequent snow 
hazards, the risk of vulnerability to food crises is thus seriously 
getting bigger and entailing more state interventions of various 
kinds. The declining importance of livestock is, however, balanced 
by the cash income generated by a unique resource: the caterpillar 
fungus (Cordyceps sinensis, Tib. Yartsagunbu), a fungus parasitising 
the larvae of a specific moth living in alpine grasslands of the Tibetan 
Plateau (Winkler 2008). Collecting these fungus-infected larvae has 
met with an increasing demand as a tonic in the Chinese medical 
market during the last two decades, and has thus become more 
important for income generation than products of pastoral animal 
husbandry. When economic liberalisation began in the 1980s, the 
price of caterpillar fungus began to rise. Only gradually at first, but 
due to growing demand in China, it rose significantly between 1988 

	 9.	 In certain areas, carcass weight and milk production of yaks have decreased by 25-50 per cent 
(communication by Prof Han Jianlin, ILRI Nairobi). (Also see, respective papers in Wiener  
et al. 2003/06).
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and 2007 (Gruschke 2011, 2012). This development led to a situation 
that today digging, collecting and trading Yartsagunbu is the most 
important resource and source of cash income for a majority of the 
pastoral Tibetan households in Yushu (Figure 3.3). 

Figure 3.3

Strategies for Income Generation among Yushu Pastoralists

	 Source: 	 Author’s survey.

Opportunities used for Earning Cash Income
The effects of the caterpillar fungus having become a major 

resource for pastoralist households’ income generation is resulting in a 
unique and widespread dependence on this resource. The implications 
of this situation go far beyond the possibility of providing sufficient 
incomes for pastoral livelihoods. At present, it proves to be an 
essential contribution to the systemic resilience of the nomadic 
lifestyle: only due to the cash income thus generated can many 
nomads continue to live in the customary way in pasture areas, even if 
the herd size is far below subsistence capacity (Gruschke 2011).

Perspectives of Local Pastoralists
When asked about rangeland degradation, pastoralists often 

refer to weather and climate as well as to the plateau pika or other 
rodents, considering them as major agents of environmental 
change. Demography seems to be an abstract issue, even though the 
restrictive character of the limited availability of pastures and the 
need for pastures for coming generations of nomads is a fact that 
people are well aware of. Herd size as an important influential factor 
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for overgrazing is seen in relation to the accessibility of rangelands, 
rather than to their condition alone since the state of the pastures 
may vary from year to year. For those who have livestock below 
subsistence capacity, this is a cumbersome issue anyway that has little 
to do with their difficult livelihood situation. In some interviews, 
however, people with small herds admitted that their practice of not 
using seasonal pastures any more was not good for the rangelands 
and may actually lead to overgrazing. Thus, their specific way of 
managing the grassland could be seen as an agent of change leading 
to environmental degradation. Yet, a large majority of active herders 
want to use and are still using seasonal pastures. Even though they 
have leasehold contracts with usufruct rights, many cooperate and 
make common use of the rangelands in order to avoid overgrazing.

What pastoralists in Tibetan grasslands consider as their most 
urgent problems may be related to the environment and thus to 
ecological change, yet from their perspective they had rather be 
perceived as problems of livelihood security and vulnerability. 
Environmental degradation for them results in a lack of pastures, 
further aggravated by the competition of their growing population, 
and thus also in the declining size of their herds, while the total 
number of animals in a given region may still be stable due to 
demographic change. The effects of climate change that they 
experience are lack or declining availability of water, increasing 
exposure to weather extremes and risk of losing animals which, 
in addition, might increasingly be affected by animal pests. Other 
factors influencing their livelihoods like market prices and political 
interventions are not generally perceived as positive or negative by 
all pastoralists. While falling prices for sheep wool have been met 
by changing the herd structure, the unique increase in Yartsagunbu 
prices has allowed many of them to make up for economic losses. 
For those who suffer from unequal access to this resource, state 
programmes have helped to offer new livelihood opportunities.

Market Influence
China’s ‘opening and reform’ has resulted in the integration of 

pastoral areas into a national and global economy leading ‘traditional’ 
pastoral commodities to sell or exchange livestock products in 
competition with world market prices. While the role of the market 
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for stock-keeping decisions may be obvious, its indirect impact on 
grasslands is often overlooked. With sheep wool being one of the 
major commodities that Tibetans formerly delivered to East Asian 
markets, its production has become economically unviable due to 
competition from producers in Australia and New Zealand and their 
unbeatable quality (Gruschke 2009: 263). Pastoralists adapt to such 
conditions by changing the herd structure, as they also do when 
reacting to an increase in weather extremes. Thus, many pastoralists 
disband their sheep herds, while attempting to increase the number 
of yaks. The latter are not only more profitable and prove to be 
hardy in extreme weather conditions, but they also require a higher 
grass output from the pastures already under stress. Even though in 
many households herds may be too small for subsistence, their own 
animal products still allow them to save a lot of money for foodstuff 
they would otherwise have to buy in the market where the products 
that they need have become costly due to increasing demand and 
decreasing production.

How changing prices are perceived by nomads is hard to assess, 
but having lived in a state-directed economy for most of, if not 
all their lives, it is unlikely that they associate them with abstract 
market laws. While people who take up trade and other businesses 
develop a feeling for how markets work and how they can profit from 
them, the more vulnerable households who have little more than 
a subsistence economy more willingly blame state policies for any 
new hardships. At the same time, rules aimed at generally limiting 
herd sizes for conservation reasons contradict the herders’ need for 
attaining herd sizes supporting sustainable livelihoods.

Measures Taken in China to Halt Ecological  
Change on the Tibetan Plateau

Among the many state interventions during the last two decades 
have been the privatisation of usufruct rights of pastures and the 
designation of nature protection zones as well as of recovery zones 
or periods for degraded grasslands; this often went with fencing. 
Reports on the enclosure movement in Tibetan areas, for instance, 
gave the impression that fencing pastures contracted to households 
would split the entire rangeland into pieces of privately used land, 
thus restricting mobility and interrupting the system of mobile 
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pastoralism. Besides withdrawing protected areas from herding 
practices, a major issue is having reserve pastures for harvesting 
fodder during the difficult spring period. There are many areas where 
fences have been used to delimitate private pastures, but only in 
winter and not in summer pasture areas. However, there are also 
many cases where villagers have successfully disapproved of such 
measures. The implementation of such policies may, therefore, vary 
from village to village.

The same is true for pasture management. The system has led 
to every pastoral household in Qinghai signing a leasehold contract 
that secures him exclusive use rights over his rangeland. The 
changes enacted have a legal basis which is meant to strengthen 
herders’ rights, but at the same time allegedly destroys habitual 
ways of managing pastures. Fences and housing apparently obstruct 
mobility and therefore mobile pastoralism if no adaptations are 
allowed. Still, examples of continuing traditional ways of common 
use of those ‘private’ rangelands (use rights) are widespread, and 
new forms of co-management have developed (Banks et al. 2003). 
Even the most controversial state interventions—resettling herders 
in distant towns (‘eco-migration’) while they have to, at least 
temporarily, abandon livestock keeping—may truly offer distressing 
representations of allegedly failed projects. When doing detailed 
interviews, however, no uniform picture of failure emerged. While 
many people were disappointed that the scheme did not work in the 
way that they expected, there were others who used the opportunity 
given by the state to set foot in an urban environment, to use it as a 
spring-board. However, the implemented projects often did not meet 
with related expectations since they sometimes failed to provide what 
had been promised and thus created dissatisfaction among the people 
concerned. Rising costs of living are a major issue when such schemes 
are implemented, since often neither administrators who design and 
implement such projects nor the re-settlers concerned have a clear 
idea of how market mechanisms could affect their new lives in town. 
Financial support granted to them is generally calculated on the 
basis of their—very low—rural incomes, disregarding the important 
values of subsistence products like milk, meat and dung delivered by 
the yaks that they keep. People are often hit by extremely high costs 
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once they sell their animals, and have no chance to make up for these 
unprecedented losses.

Various policy interventions during the past decades have led 
to serious changes in the general framework of basic conditions for 
pastoralist livelihoods. All in all, the strategies of nomadic actors 
in Yushu are more likely to preserve ‘nomadism’, or being a drokpa 
as a way of life rather than an explicit form of economic activity. 
Therefore, to secure their existence, many pastoralists are seemingly 
ready to give up animal husbandry and ‘move out of the system 
of mobile pastoralism’, resulting in that system gaining a higher 
resilience. Increasingly, nomads are settling down in houses, thus 
giving evidence of being sedentarized.

Pastoral households with herds too small to subsist live side by 
side with others who appear to market their animals very successfully, 
and both follow in a rather conventional way the patterns of mobile 
pastoralism. At the same time, rural migrants in towns establish 
themselves in the newly developing urban milieu of townships or in 
a city under difficult conditions with their livelihood so far secured 
by incomes from caterpillar fungus—both ends are an expression of 
the resilience of an (ex) nomadic society. Mobile pastoralism in Yushu 
could survive so far because many nomads moved out of the pasture 
areas and lived in towns. However, mobile pastoralism also continues 
because even pastoralists below subsistence capacity can secure their 
livelihoods by complementing their incomes with cash generated 
from caterpillar fungus collection.

Furthermore, pastoralists without education or vocational 
training can currently still make a living in towns. Some do trade 
yartsagunbu, but most of them, as they are still registered in their 
rural home villages, have access to caterpillar fungus and base their 
livelihoods on it. The interesting paradox created by the caterpillar 
fungus income is that it supports both the remaining non-subsistent 
nomads in rural areas and the migration of nomads to towns and 
cities. Sedentarisation and urbanisation are, however, not just 
symbols of state interference, of influence from outside the (former) 
nomadic society, but may be an important link between nomads 
and a sedentary population for procuring livelihood options that are 
needed which the pastoralist system itself cannot produce. As for the 
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grasslands, this eventually means that they are less under pressure at 
least from the side of the rural population. Whether the processes of 
urbanisation create new issues or not needs to be scrutinized.

Figure 3.4

The Complex ‘Fabric of Inter-relations’ between Social,  
Political and Economic Aspects of Human Life and  
the Physical Expressions of Natural Environment

	 Source:	 Author’s Survey.

Conclusion
Only by the interdisciplinary view of the natural conditions and 

livelihoods of pastoralists, can we grasp the complex inter-relation 
between the environment, human actions and reactions and resulting 
ecological changes in the Tibetan Plateau’s pastoral regions. A study 
of that complex ‘fabric of inter-relations’ as outlined here depicts 
a ‘trellis’ (interweavement) of inter-related actions and impacts 
between social, political and economic aspects of human life, and the 
physical expressions of the natural environment, that is, ecology, that 
will ordinarily not allow an identification of simple cause-and-effect-
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the occurrence of a globally determined climate change as well as 
regionally and locally occurring transformation processes, economic 
and political actions and local reactions (Figure 3.4). To define single 
responsibilities (or causes) for a single phenomenon of environmental 
change can neither be regarded as satisfactory explications that are 
helpful nor can they help in finding constructive solutions.
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4
G A B R I E L  L A F I T T E

State of the Ecology/Ecology of the State

Introduction
The impulse of seeing the environment as a connected whole with 

interlinked parts drove the introduction of ecology and still does. But 
in practice it has never been affected—the reductionist simplification 
of looking for ‘causes’ is too deeply embedded in sciences’ knowledge 
practices.

This does not mean that ecology has fallen. As an idea, and 
an ideal, it remains potent, perhaps more so now than ever, again 
because we now grapple with the human power to change planetary 
climate and every ecosystem on the planet. This seems especially so 
for Tibet, where warming is happening faster than anywhere else, 
except at the poles.

Ecology, and Tibet as part of China, are the same age, both 
created after World War II. It was only when the Tibetan Plateau 
was incorporated into China in the late 1950s that modern scientific 
categories and concepts were applied to Tibet. Until then, traditional 
Tibetan sciences of the medicinal properties of plants and ores, 
metallurgy and of experimental investigation of the nature of the 
mind, sufficed.

Scientising the Tibetan Plateau
The entry of modern science, including the science of ecology, 

was part of China’s proof to the world of its claim to Tibet. China was 
civilizing Tibet, erasing a blank spot on the scientific map, bringing 
to the world of science one of the last untaxonomised, uncategorised 
inhabited lands. This was part of Tibet entering history, entering the 
path of development and progress, leaving behind its feudal darkness, 
isolation, stagnation and ignorance. The figure of ‘Mr. Science’ had 
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been depicted as China’s saviour, China’s entry into modernity for 
generations, and now China would introduce Mr. Science to Tibet too.

By far the most important scientists who crisscrossed Tibet, 
sometimes in large expeditions starting in the 1950s, were geologists. 
To this day, if one looks up scientific publications on the Tibetan 
Plateau, whether in Chinese or other languages, most of them are 
on geology. This is understandable, since Tibet is the most dramatic 
of continental collisions, still ongoing. But China’s geologists 
were mainly interested in locating economic deposits of minerals, 
confirming China’s long-held belief that the ores of Tibet could enrich 
a revolutionary China determined to overtake the United Kingdom 
(UK) in steel production as fast as possible.

Geologists were praised as exemplary, model workers, sacrificing 
lives of comfort to work in the badlands of China’s far west, as 
guerrillas of the era of socialist construction to definitively locate 
those deposits. So exemplary were these warriors of socialist 
construction, so willing to eat bitterness and endure hardship 
that they became idealised role models held up to the youth of the 
Cultural Revolution as fearless pioneers to emulate.

It took decades, but the geological guerrillas did find those 
ores, firstly chromite and oil, then massive deposits of copper, gold 
and silver together, right on the continental collision lines, on the 
banks of Tibet’s great rivers, which were formed by the collision of 
the Indian and Eurasian continents. Gradually they proved that the 
Tibetan Plateau is indeed a mineraliferous province to be exploited 
just at the time the world’s factory relocated inland to the foot of the 
Tibetan Plateau, needing raw materials not so readily sourced from 
abroad.

While geology flourished, so did other sciences, all of them basic 
to creating a new economy of intensified productivity. In the first 
52 years of China’s Tibet, till 1991, not one book was published 
by Chinese scientists about ecology in Tibet, but there were many 
books on taxonomy identifying and categorising the thousands of 
unfamiliar species in Tibet. The first volume on the vegetation of 
Tibet was published in 1966, supplanting the traditional materia 
medica texts identifying Tibetan plants of medicinal use. Nothing 
further was published and China’s Cultural Revolution focused 
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instead on denouncing everything old and educated, speaking 
bitterness against all old knowledge. But in 1983, a volume on 
the fungi of Tibet was published and so were the first of the five 
volumes of the Tibetan Flora. The Linnean task of categorising Tibet’s 
plants had been basically conquered. In 1985 Tibetan Bryophytes 
was published and next year Tibetan Lichens, with Tibetan Diatoms 
and Tibetan Economic Plants in 1990. For fauna, there was a similar 
emphasis on economic animals, specifically on the insects that might 
attack new crops and scientific agriculture. As early as 1981 the 
first volume of Tibetan Insects was published, followed by Locusts 
in Qinghai-Tibet Plateau in 1984, Tibetan Aquatic Invertebrates and 
Records of Tibetan Birds in 1983. In 1986 came Tibetan Mammals and 
in 1987 Tibetan Amphibians and Reptiles. In all of these, the emphasis 
was on how to recognise each species. The assignation of Greek and 
Latin names for all that lived in the Tibetan terra incognita remained 
paramount.

By the 1990s, it had become possible to start thinking ecologically 
as well as taxonomically to consider the wholes made up of 
taxonomised parts; 1995, for example, saw not only the publication of 
Tibet’s Fish and Fish Resources, but also Study on Tibet Plateau’s Forest 
Ecology. This first title on ecology focused on the readily identifiable 
vegetation classes and communities of eastern Tibet, stratified by 
altitude into distinct zones, a phenomenon noted a century and a 
half earlier by Joseph Hooker who chose to botanise the Himalayas 
precisely because all vegetation classes, from tropical to arctic, could 
be conveniently found on a single ascent. The availability of Tibet’s 
forests in catchments above the headwaters of the Yangtze was 
also convenient for China’s loggers, so much so that Study on Tibet 
Plateau’s Forest Ecology came out only after three or more decades of 
ruthless exploitation of Tibetan forests, and only three years before 
exploitation was officially halted by decree to conserve watersheds 
and protect downstream Yangtze users from floods.

These books, all in Chinese, pioneered the insertion of global 
science into Tibet and laid the foundations not only for today’s 
intensive extractive economy, but also today’s concerns with the 
Tibetan Plateau as a unit, as a unique island in the sky, so big and 
high that even the jet stream diverts around it differently in summer 
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and winter. The Tibetan Plateau gradually emerges from the torrent of 
detail, as a singularity, standing out in every way from its surrounds, 
as a spectrum of ecosystems ranging from remnants of subtropical 
forest to alpine desert, from humid southeast to arid northwest.

Yet even now, in 2014, it is hard to speak of the ecology of Tibet, 
because knowledge about Tibet, which is close to 2 per cent of the 
planetary land surface, remains fundamentally fragmented, patchy, 
skewed towards economic payoffs, neglectful of the human uses 
and stewardship of the vast plateau and its millennia of sustainable 
human curation. The number of scientific reports on Tibet continues 
to grow, but mostly they are narrower and narrower in focus.

Is There a More Inclusive Picture?
At the same time, efforts to synthesise available data into much 

bigger pictures are having remarkable results. Climate science is 
a prime example. Only quite recently was it possible to connect 
knowledge of regional climate systems—generating a dawning 
awareness that the entire planet has a single climate system, of 
great complexity, still not well understood—with many variables, 
interdependencies and forcings. But the bottom line is that planetary 
climate should be understood as a system, and moreover a system 
that can be changed by human interventions. That’s ecology on a 
grand scale.

Likewise, it has only recently dawned on biogeographers that 
the collision of India with Eurasia, and the uplift of the Tibetan 
Plateau happening at a particular phase in the evolution of life, 
had a profound effect on the biodiversity of the entire northern 
hemisphere, including even North America. There is growing 
evidence that the creation of the Tibetan Plateau not only initiated 
the monsoonal climate of Asia and widespread warming, but it also 
initiated a global cooling much later, which led to the dispersal of 
Tibet’s cold climate plants and animals across a much colder Eurasia. 
So Tibet, known today as the source of Asia’s rivers, is also the source 
of Asia’s climate and of the biota, plants and animals, of much of the 
northern hemisphere.

If the Tibetan Plateau was scientifically unknown until the middle 
of the 20th century, this cannot be said of the surrounding lands in 
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both India and China. The prior scientising of both China and India 
has had a profound impact on how Tibet, the blank canvas to be 
filled, was conceived as a scientific object. In India long before the 
science of ecology was born, the British took great interest in forests 
and mountains, rivers and jungles, beasts and birds, and proceeded to 
survey this jewel in their crown. The Great Trigonometrical Survey of 
India went on to surreptitiously triangulate Tibet as well, setting the 
scene quite literally for the British invasion of 1904.

British categories, later to become foundational to the science of 
ecology, were inscribed as hard, exclusive concepts. Forests were to 
be preserved by excluding the natives who were to be fenced out and 
punished if caught inside the fence. The idea of inhabited forests best 
protected by their inhabitants was alien to British scientific thinking, 
a basic mistake now being repeated by China as it excludes forest 
dwellers from rehabilitating decimated forests, and closes pastures in 
the name of protecting watersheds. 

Ecologies of the Sovereign Nation-State 
Thus we come, inevitably, from the state of ecology to an ecology 

of the state. India under the British Raj, revolutionary China 
embracing Mr. Science and contemporary Tibet would seem to have 
little in common, separated not only in space, but by two or more 
centuries of scientific change. Yet all share some basics, including a 
panoptic, urban, imperial gaze that everywhere it gazes upon sees 
lack, stress, disequilibrium, threat, danger and crisis. 

This remote gaze justifies strong statist interventions and the 
creation of regulatory regimes singlemindedly focused on rectifying 
the dangerous disequilibrium identified by the scientific gaze. Thus 
villagers are locked out of their forests and today Tibetan pastoralists 
en masse are excluded from their pastures and officially designated 
as ‘ecological migrants’, as if the nullification of their land tenure 
security and livelihoods is voluntary. Although the science of ecology 
aims at holistic inclusiveness, this has eluded both ecologists and 
policymakers who revert to exclusive, narrowly focused policies that 
attempt to solve one narrowly defined problem by creating others.

Just as the British Raj knew little and cared little about the 
lives of India’s forest villagers, so China today knows little about 
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the lives, practices, biodiversity conservation work and sustainable 
land management strategies of the Tibetan pastoral nomads. What 
China doesn’t see is 9,000 years of skilful nomadic use of pastures 
with a light touch, always moving on well before the grasses are 
overgrazed. What China does see, often by satellite observations 
from 400 km up in space, is that the rangelands are degrading, which 
may (in largely unspecified ways) threaten downstream China’s water 
supplies. Hence, the sedentarisation policy of tuimu huancao since 
2003, closing pastures to grow more grass. Implementation of this 
policy ostensibly for ecological rehabilitation has resulted in the 
exclusion of hundreds of thousands of nomads who now lead useless, 
dependent lives on urban fringes, with no skills for entry into the 
modern cash wage economy.

The exclusive, either/or logic that so often drives administrators 
to solve problems by further exclusions might seem a betrayal of the 
holistic vision of ecology. Yet ecology, as a science, from its beginnings 
has treated human presence as external to the natural ecosystem. 
This is a fatal flaw of ecology. At the heart of ecology is the romantic 
assumption that a ‘natural ecosystem’ is wild, free and uncontaminated 
by human presence. This has tainted China’s perception of the vast 
grasslands that it has struggled to govern since the mid-20th century. 
China’s grassland scientists continue to speak of ‘the contradiction 
between grass and animals’. Taking the form of a classic Marxist 
dialectic that demands resolution, this utterly simplistic proposition 
asserts the inevitable incompatibility of the ecosystem’s health and 
grazing by domestic animals. The more the animals, the less the 
grass and vice versa, the fewer the animals, the more the grass grows. 
As a proposition, this moronic oversimplification denies the very 
possibility of a grazing economy even though pastoralism is a major 
rural way of life on every continent.

Thinking Like a State: Everything is a Problem 
When China says the rangelands are degrading, it means that 

anything less than the amount of grass that would grow in the 
absence of domestic animal grazing. As soon as cattle or sheep appear, 
by definition the rangeland is degrading. This implicit assumption 
is seldom made clear. It is a romantic, either/or assumption that 
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grassland must be similar to a rainforest wilderness, untouched by 
human hand or the animals of the herders, lest its pristine purity be 
degraded.

This toxic assumption now justifies China’s civilizing mission as 
a protector of Tibet’s ecological environment; protecting the pristine 
watersheds of China’s great rivers against the degrading, ignorant 
and greedy grazing practices of Tibetan herders who are blamed for 
the degradation caused by concentrating herds behind compulsorily 
fenced winter pastures with no guaranteed access to summer 
pastures, nomadic mobility much reduced by decree.

The ecology of the state takes us away from the specifics of 
China in Tibet or Britain in India to a wider consideration of how 
the modern state with its claims to exclusive sovereign jurisdiction 
within its defined territory insists on problematizing its domain, then 
solving those problems administratively. The project cycle begins with 
identifying and defining the problem and concludes with independent 
certification that the official solution was indeed effective. This 
elaborate process of policymaking and implementation has become 
so familiar that we no longer imagine how it could be otherwise. The 
ecology of the state includes a wide array of diagnostic technologies 
to define problems with a preference for remote generation of data 
collected by geostationary satellites, uncluttered by local contested 
knowledge. Having objectively diagnosed the problem, the state these 
days has a huge menu of interventions ranging from direct state 
action through to state financing of market based solutions of such 
complexity that tracking outcomes is increasingly difficult.

Tibet will soon become part of this new world of Payment for 
Environmental Services (PES), with compulsorily retired nomads 
dependent on officially supplied subsistence rations now deemed to 
be recipients of PES and/or Reducing Emission from Deforestation 
and Forest Degradation (REDD)+compensation payments that, in 
turn, legitimate China’s on-going consumption of more polluting 
coal than the rest of the world put together. Tibet will be integrated 
into the global mechanisms of offsets, compensation and payments 
that for a modest fee enable the most heavily polluting and resource 
intensive of industries to keep going.
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China is keen to embrace these market-based mechanisms that 
get the heaviest of industries off the hook and enable business as 
usual while climate globally continues to warm, nowhere more so 
in the inhabited world than in Tibet. China is also keen to claim 
moral leadership in global ecological responsibility by excluding 
pastoralists from their pastures because of the officially designated 
‘fragile ecology’ of the most productive pasturelands of eastern Tibet. 
The ecology of the state is the mindset of an official class that thinks 
like a state, classifying eastern Tibet exclusively as a ‘fragile ecology’ 
which has no purpose now other than as a region for growing grass. 
In such ways, the ecology of the state trumps the state of the ecology.

It wasn’t always thus, nor need it be so. Those who think like a 
state have so normalised the exclusion of the nomads as an inevitable 
solution to a problem of the state’s making that we easily forget that 
there are other ways of looking at the grasslands—ways that are 
much more local, richly detailed, intimate and specific.

Alternatives to the Simplicisms of Statist Perspectives 
Once we start looking through the eyes of Tibetan pastoralists, 

everything changes. Their holistic perspective includes human 
presence from the start, as benign or malign, depending on good 
or bad motivations, skilful or unskilful grazing practices. The 
traditional way of preventing degradation was mobility. In pastoral 
societies worldwide, mobility is essential for both productivity and 
sustainability. However, mobility was quickly curtailed by those 
who in China thought like a state which must be able to enumerate, 
locate and at all times keep under observation its citizens. Mobile 
pastoralists evaded visibility and scrutiny making the task of the 
state much more difficult. Civilisation begins, in a classic Chinese 
formulation with penning the animals, bringing feed to them, 
while the uncivilised wander hither and thither with their animals 
effectively leading lives little better than that of the animals they 
herd. This core distinction and the ‘contradiction between grass and 
animals’ continues to afflict the ecology of the Chinese state.

Ecology, as a science, does have a place for the instrumental 
indigenous knowledge of ethnobotany, grazing strategies, risk 
management and land use practices as adjuncts to the scientific 
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generation of data and models of ecosystems. But the Tibetans 
have a more profoundly holistic approach arising out of millennia 
of extensive land use, primarily as gatherers of whatever nature 
provides. It is time we heard more from those Tibetan voices if we 
are to better understand the state of the ecology of Tibet and come 
to grips with the hold that the ecology of the state has on what we 
define as possible and desirable.

Those Tibetan voices are now speaking up more than ever telling 
us that traditional pastoralism was sustainable not so much by 
maintaining Tibetan grassland ecosystems in equilibrium, but by 
accepting the reality of disequilibrium on a plateau so high, cold, arid 
and unpredictable that the genius of the nomads was their ability 
to live, not despite uncertainty, but because of it. Their flexibility, 
moving herds only short distances seasonally in good years but great 
distances in bad years, was a way of living off uncertainty, making 
extensive use of the entire plateau with a light touch.

If we are ever to fulfil the promise of the science of ecology, 
we need a more robust holistic approach that is not grounded in 
the scientific quest for singular, data-defined causes. It is scientific 
preoccupation with causes that has made ecology a disappointingly 
unfruitful science fixated on the ideal that singular causes can and 
must be found and defined.

The robust holism of the Tibetan pastoral nomads is an obvious 
alternative to the impoverished state of ecology and the punitive 
ecologies of the state that result from simplistic science. The nomads 
of Tibet look upon the pasture, the animals and themselves, knowing 
what goes with what, what can be done and what the limits are 
and when to move on without being obsessed with causes, drivers, 
dynamics, models of equilibrium, etc. Nomads share with the lamas 
an emphasis on skilful action in the present based on mindful 
inclusiveness without separating subject and object. Like the lamas, 
their emphasis is on motivation, acting with a good heart and on 
being alive to the constantly shifting realities of the moment. Like 
the lamas, they are far less interested in aetiology, origins, causes and 
drivers that remain hidden from view and are extremely difficult to 
discern with any confidence. The lamas always say that good causes 
lead to good results, bad causes to bad results and that’s as far as we 
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need to take it. They tell us it is fruitless to dwell on finding specific 
causes for the problems of this moment, what matters is to respond 
to problems constructively.

The robust holism of Tibet’s traditional land managers—nomads 
and farmers—is a major topic for another time.
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Z H O U  L E I

Liquid Modernity, Development  
Trilemma and Ignoledge Governance

A Case Study of the Ecological Crisis  
in Southwest China

Introduction
Using a network analysis, an anthropological method and 

holistic approaches to unravel the imponderability of global 
interconnectedness and liquid modernity, this research analyses the 
development failure in SW (southwest) China through a few concepts 
that stem from Chinese contexts such as textual governance, political 
bi’an and ignoledge.1 

In macroeconomic management, policymakers must face a 
trade-off of simultaneously choosing two, not all, of the three policy 
choices: monetary independence, exchange rate stability and financial 
openness. This famous hypothesis in international finance is a 
fundamental contribution of the Mundell-Fleming framework, which 
is better known as the ‘impossible trinity’, or the ‘trilemma’. 

As it could be problematic when we move around concepts from 
one sphere to another, disassociating/disembedding them from 
the intertwined and jargon-specific contexts, this paper intends to 
be more vigilant about the expansion of the concept of ‘trilemma’, 
(rather than using it) in a strict economic sense. The paper focuses 
more on using this Mundellian triangulation method to re-examine 
some ethnographic phenomena collected from SW China. 

	 1.	 Concerning the word ‘ignoledge’, I have to admit that it is directly influenced by George Orwell’s 
widely read novel 1984, in which he said, “War is peace, freedom is slavery and ignorance is 
strength,” and ignoledge is therefore an audacious assemblage by me of two words—ignorance 
and knowledge.
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Starting from 2005, first as an environmental journalist for a 
Chinese government-funded news organisation, I have produced 
enriched news data over a 3-year full time journalistic career 
(200,000 Chinese characters, consisting of news wire service, 
newspaper stories, diagnosis reports for governmental officials, 
news commentaries, investigative reports for news websites, etc.) 
concerning environmental degradation in SW China, specifically 
evidenced by the pollution of Dianchi lake,2 water-transfer projects, 
designs of flawed development strategies, phagic urbanisation models 
and industrial mono-culture. In 2008, I began re-examining the 
environmental degradation in SW China, mainly focusing on Dianchi 
lake from anthropological perspectives, through a one-year fieldwork 
in one lakeside village. In the three years that followed I frequented 
a few other villages and city dwellings in Kunming, the capital of SW 
China’s Yunnan province in order to understand an ecological crisis 
case that combines issues of development, modernity, governance, 
knowledge contestation, and social suffering.

‘Liquid’ Syndrome and ‘Solid’ Governance  
Megalomania: An Introduction   

In his thought-provoking book Liquid Modernity, Bauman (2000) 
offers a novel way of analysing modernity which is based on Beck’s 
‘second modernity’, by pointing out that the essence of ‘liquid 
modernity’ can be boiled down to the fact that, “fluids travel easily. 
They ‘flow’, ‘spill’, ‘run out’, ‘splash’, ‘pour over’, ‘leak’, ‘flood’, ‘spray’, 
‘drip’, ‘seep’, ‘ooze’; unlike solids, they are not easily stopped—they 
pass around some obstacles, dissolve some others and bore or soak 
their way through others still.”

In this case, the environmental crisis of Kunming is manifested 
as a ‘liquid syndrome’, signifying massive-scale degradation in 

	 2.	 To a great extent Yunnan’s prosperity and the development of its capital city, Kunming are 
both dependent on Dianchi lake, which claims to be the 6th largest freshwater lake in China 
and the biggest in the high-plateau region of SW China. Dianchi lake resembles an ear in 
shape, and covers an area of 309 sq km, with a length of 40 km from south to north and a 
width of 12.5 km from west to east. The entire shore line is 163 km long. According to latest 
statistics, the overall volume of fresh water in this lake amounts to 1,560 million cubic metres. 
Geographically, the lake is demarcated by an embankment which splits it into two parts: the 
southern part is called the ‘outer sea’ (wai hai), and covers 96.7 per cent of the entire lake, and 
the northern part is called the ‘grassed sea’ (cao hai).
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water resources, auguring an ominous future for both development 
and livelihood. Alongside the liquid crisis, what is also happening 
in Kunming is the consolidation of a ‘solid’ governance dominion, 
inflicted upon society as a concrete and immediate menace. 

Kunming city is built around Dianchi lake and its urban area 
lies to the north, which has proven to be one of the major reasons 
for Dianchi’s ecological degradation, for all the waste, either from 
households or industrial plants, flows southward into the lake—60 
per cent of it is unprocessed. In 2000, Kunming had a 2,920 sq 
km water-receiving area and a population of 3,099,000, including 
2,594,000 urban residents; this figure increased to 6,432,212 in 2011 
due to a drastic urbanisation process.

It is difficult to contemplate that once upon a time, there was 
an ‘eco-lifestyle’, when contaminated water was well managed, 
preventing it from polluting a sacrosanct lake. Ethnographic 
evidence shows that till recently many dragon temples dotted the 
coastline of the lake, many of which have been destroyed or are 
dilapidated due to the urbanisation movement from the 1980s 
onwards. On the one hand, the lake nourished a waterborne group 
which is highly ‘superstitious’, treating the lake as a sacrosanct void 
habited by deities and dragons and on the other hand, the lakeside 
villagers never stopped exploring and using the lake’s environment 
as a major means of earning livelihoods like fishing, irrigating, land 
reclamation for agriculture and mining. During this process, the 
lake was objectified and profaned as a mundane resource which was 
used and contaminated (villagers told me that even prior to the 
1930s, when they possessed no arable land but a small boat—afloat 
for a whole family—they drank from the water and at the same 
time urinated and dumped rubbish into the lake. More evidence has 
shown that over a long period of time, people living near the lake 
polluted it on a regular basis). Having said that, we cannot deny 
that prior to the ‘modernity time’, people near Dianchi produced 
a variegated spectrum of ecological knowledge, mores, commune 
regulations, myths, folklores, admonitions and social rules about 
the conservation of the lake’s environment. (In the nearby North 
village—a pseudonym for protection of privacy—where I conducted 
my fieldwork, I found one stone tablet with characters carved in 1880 
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and embedded on the wall of a dragon temple. The writing specified 
that all villagers should respect the lakeside environment, any 
activities such as slashing lakeside wetland plants or pollution of lake 
water should be restricted and punished by a commune governance 
entity). 

From this perspective, it will be wrong to examine the water 
crisis of Kunming only as a consequence of ‘liquid modernity’. When 
we follow Bauman’s approach and start analysing the ‘transgressive, 
boundary-breaking, all-eroding modernity’, we need to be cognizant 
that while the liquidising powers move from the ‘system’ to ‘society’, 
from ‘politics’ to ‘life-politics’, more emphasis should be given to 
the nooks and crannies of eco-constraints that human beings have 
been confronting over time, especially the balance/imbalance of 
the ‘trilemma’. In other words, it is a free flow of modernity or the 
motivation for development, material abundance and profligacy, 
finally continuity of cultural heritage inherited by individual and 
idiosyncratic communes.  

In its master plan, the local government intends to turn Kunming 
into a super-modern city (with four districts: southern, western, 
eastern and northern Kunming), as is explained in more detail later. 
Here I want to only sketch out the basic concepts behind the urban 
constructions taking place in the city. According to authoritative 
knowledge, Kunming is to be an ‘Oriental Geneva’ within the environs 
of the lake; its special functions being as a regional manufacturing 
centre, an industrial base, a centre for tourism and culture-related 
industries, and an Asian flower producing centre. All the counties 
belonging to Kunming are to be redeveloped into urban areas, replacing 
the rural areas with landmark, high-rise and modern buildings.

Like many other provincial capital cities in China which have been 
rebuilt based on model metropolises in China such as Shanghai and 
Beijing, the most audacious piece of architecture in Kunming city, 
in my personal view, is a hotel located at the centre, which mimics a 
spiral, not unlike the tower of Babel as visualised in the Bible. Since 
the founding of the People’s Republic of China, urban areas have 
changed significantly; only a few old streets and houses have survived 
unscathed while many have simply disappeared. In 2007, the city 
was still pushing forward with its redevelopment plan to transform a 
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decades-old flower market surrounded by phoenix trees into a brand 
new international flower-trading centre.

Meanwhile, in public parlance and authoritative knowledge, as 
represented in voluminous government files and political statements, 
there is a lot of bragging about the long history that Dianchi lake and 
the city enjoyed. When you wander around the city, people familiar 
with the history of Kunming point out that some street names can be 
traced back hundreds and even thousands of years; but that they are 
just names, nothing else.

Jin Ning county, which is a part of Kunming is located on the 
west bank of Dianchi lake. It was once the hometown of the ‘Great 
Navigator’ Zheng He or Cheng Ho, who lived during the Ming dynasty 
(1368-1644), and who is believed to have conquered the ocean and 
circled the globe before Columbus. According to Gavin Menzies in his 
book, 1421: The Year China Discovered the World: 

On the 8th of March, 1421, the largest fleet the world had ever seen 
sailed from its base in China. The ships; huge junks nearly five 
hundred feet long and built from the finest teak, were under the 
command of Emperor Zhu Di’s loyal eunuch admirals. Their mission 
was to proceed all the way to the end of the earth in order to collect 
tribute from the barbarians beyond the sea, and then unite the whole 
world in Confucian harmony (www.1421.tv/the_book.asp). 

Time and again this narration has inspired the residents of 
Dianchi lake to pursue new seafaring dreams. In Jin Ning, the local 
residents are still used to addressing Dianchi lake as Kunyang ocean 
(Kunyang Hai: Kunyang being the ancient name of Jin Ning), and 
they truly believe that it was the vastness of Kunyang ocean that 
inspired Zheng’s dream of circumnavigation. To hear a proud and 
pompous narration of Yunnan’s past, especially of Dianchi lake is 
not uncommon and in such narrations Dianchi is not simply a lake, 
but a civilisation. Late in 2012, sponsored by the Yunnan provincial 
government, Jin Ning marshalled a new ambitious reconstruction 
project in an effort to resurrect the Ancient Dian kingdom, investing 
22 billion RMB in a tourism-oriented, ancient Dian town.

However, due to unscrupulous activities that took place over a 
two-decade period—since the beginning of the 1990s—Dianchi lake, 
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Kunyang ocean and the Dian civilisation, have instead been turned 
into a green, polluted nightmare.

After I had finished pouring over the large number of pages 
produced by mass media regarding the pollution of Dianchi lake, the 
most salient features and important analyses to be drawn from the 
rhetoric-laden media narratives concerned the concept of textual 
governance, which in this context is a term that I have coined to 
describe how severe social problems and environmental worst-case 
scenarios are being addressed textually by the Chinese government at 
various levels. My analysis and exploration of textual governance is 
based on an analysis of 22 years’ worth of media data, as produced by 
the Chinese government’s key mouthpiece and propaganda apparatus: 
the ‘X’3 news organisation (by gaining access to X’s news database, 
I was able to track all the journalistic pieces related to Dianchi lake 
published between 1987 and 2007, which meant that I had to sift 
through texts often exceeding 200 pages and covering various critical 
stages of the pollution control and treatment process). Prior to my 
research, I had been preoccupied with the hypothesis that the mass 
media in China must have undergone an evolutionary process in its 
narratives. First, there was an awakening in terms of environmental 
awareness with a barrage of reporting that depicted China as 
enmeshed in an eco-disaster. Second, there were responses from 
the meritocracy and grass roots levels as well as the delineation of a 
collective brain-storming process at the government and community 
levels and in the public sphere, and third, a litany of measures and 
milestones had been put in place by the government on various 
levels. However, my indepth reading of X’s reports dissuaded me from 
drawing any conclusions regarding these views because since the 
very beginning in 1987 when X first gained access to digital reports 
regarding Dianchi lake, the agency’s writing has been embedded in a 
self-explanatory circle, meaning that it kept repeating itself almost 
every year and showed no signs of slowing down. In the agency’s 
narratives of the late 1980s, the public was presented with an all-
encompassing description of the Dianchi problem: the degradation 
of the ecology, the problematic urban drainage system, the various 

	 3.	 In this paper, many names have been replaced by pseudonyms to show the author’s impartiality 
and neutrality.
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counter-measures being put in place, new endeavours aimed at 
securing clean water, the new, deeply-flawed urban plans, and also the 
new political expressions and political statements. To put this another 
way, although the level of seriousness assigned to the pollution 
might have varied over different political epochs, the public sphere, 
the governmental apparatus and also Dianchi lake as a subject, had 
already been incorporated into a fin-de-siècle narrative. For more than 
two decades, people have been lamenting the same losses, making the 
same insightful decisions, phasing in the same ‘new-fangled’ policies, 
expressing the same complaints and criticising the same phenomena.	

These observations may lead us to the conclusion that the 
pollution of Dianchi lake has been addressed only symbolically by 
the government, rather than as a real social and environmental 
problem using environmental ‘newspeak’ invented as part of the 
governance process. This textual governance, however, has failed at 
its core to address the environmental constraints experienced at the 
praxis level, representing merely a form of ‘eco-spin’, as embedded 
within the governmentality process. This explains why Dianchi lake 
was drained during the Great Leap Forward period (da’yuejin, in the 
1960s), used as farmland for agriculture, pumped as an industrial 
water source and filled with highly polluted wastewater by industries 
located around the lake in the 1990s, and reconstructed to serve the 
booming tourism industry since 2000. During all these phases, and 
up to the present, Dianchi lake has remained a key source of drinking 
water—serving as a large ‘drainage tank’ for the ever-expanding 
Kunming urban area. As a result, Dianchi lake can be viewed to some 
extent as a ‘virtual bank’, one the government has been able to utilise 
at any time to serve its textual governance aims.

Although covered in slime since the mid-1980s, people have 
never given up fashioning new exotic expressions for Dianchi lake, 
reincarnating it as something sublime or politically aesthetic. In 
journalistic narratives, Dianchi lake has time and again been referred 
to as the ‘Shining Pearl of the High Plateau’ (gaoyuan mingzhu, 
a phrase coined by the late premier Zhou Enlai and still used by 
government figures, the media and historians, even though today 
the ‘pearl’ is smeared by slime, silt and ‘phlegm’), the birthplace of 
the ancient Dian kingdom (Gudian Wenming) and the ‘hometown of 
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dinosaurs’ (konglong zhixiang). On 13 February 1989, according to 
one X news story: 

A new dinosaur fossil was excavated in Kunming, around the Dianchi 
lake region, one dated to the Jurassic period around 200 to 145 
million years ago, and due to its unique characteristics, the dinosaur 
was named the “Kunming Dinosaur”, making its birthplace—a small 
village in the environs of Dianchi lake—the “village of dinosaurs”.

On 15 August 1993, another story from X news stated that 
‘new scenery has appeared around Dianchi lake,’ due to an infamous 
tourism and ethnicity case that has had widespread repercussions 
in the anthropological field since. In order to create a new tourism 
destination and enhance the cultural heritage of the reclaimed land 
around Dianchi lake, the local government built an ethnic minority 
village (minzu cun) by the lakeside which is often referred to by 
anthropologists as the ‘human zoo’, the prototype of many ‘zoo’ 
projects in trans-border areas around the Mekong. In this village, 
local tourism developers intended to showcase Yunnan’s diverse 
minority culture within a tree-clad, artificial village dotted with 
exotic dwellings, with all the typical minority architectural styles 
and geographical icons described in poorly written tourist brochures 
replicated and brought to life in the village in miniature. This was 
an attempt to create an ‘exotic’ Dianchi lake (and in journalistic 
narratives, the village has since been addressed on numerous 
occasions as, the ‘flower of minorities’, or minzu zhi hua). Many 
‘villagers’ from diverse ethnic groups scattered across Yunnan 
Province were hired who upon recruitment became contract workers 
and now cannot go back to their home villages for family reunions 
even during the important festive seasons. The responsibility of the 
villagers in this miniature ethnic village is to provide ‘authentic’ 
cultural performances and be prepared to deal with a volley of 
questions from tourists. Many pictures representing the cultural and 
festive celebrations performed by these ‘ethnic flowers’ have been 
taken by news organisations over the years.

At first, when major government policies were phased in, local 
news organisations were taxied to the village to interview ethnic 
villagers from varied backgrounds to show their consensus on the 
immediate necessity for these policies. On 3 February 1988, one 
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news story ran regarding the building of tombs for people still alive, 
stating that since 1987, 68 tombs had been built by workers from the 
South-western Apparatus Factory on a mountain facing Dianchi lake, 
saying that:

Due to the beautiful lake’s view and good geomantic position, a 
“stone city mountain” (shi cheng shan) has been strewn with tombs 
built for people who are still alive; people pay one or two thousand 
Yuan for a sixteen square meter graveyard, which is believed to hold 
propitious fengshui (geomancy).

Bauman (2000) mentioned that “in modernity, time has history, 
it has history because of the perpetually expanding ‘carry capacity’ of 
time—the lengthening of the stretches of space which unites of time 
allow to ‘pass’, ‘cross’, ‘cover’—or ‘conquer.”

However, in this case, we can see how people manage the past 
and present, tangible and intangible, time and space, through rather 
complicated strategies. In a strict Panopticon power sense, the 
supervisor and supervised, governing figures and downtrodden, all 
relish chances of embracing a prosperous and rich present or future, 
at the same time are trying to preserve some idiosyncratic individual 
or endemic signatures (such as unique fauna and flora, ethnic origin, 
lifestyle, the Dianchi landscape and worship system). 

One of the most important propaganda topics in 2005 was the 
60-year anniversary of the Anti-Fascist War (during which Japan 
invaded China). In 2007, another anniversary ceremony took place, 
this time for the national-level Dianchi Tourism Resort Region, 
during which one of the most important events was a gala party 
held in the ‘human zoo’ or ‘minority village’. In 2005, another great 
Chinese historical figure, one who has a close connection with Dianchi 
lake, dominated the Chinese media for almost an entire year—Zheng 
He (Cheng Ho)—the legendary navigator from the Ming Dynasty. 
To many researchers and those sharing his birthplace, the vastness 
of Dianchi lake re-kindles his seafaring dream and the phrase, ‘600 
Year Anniversary of Zheng He’s Journey to the West Ocean’ (zheng 
he xia xi yang), was a recurring one among the Chinese media at that 
time. However, from my interviews of many experts, historians and 
government figures it was revealed that, all of them were obsessed 
by his charisma and his mystic maritime achievements, especially 
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the powerful Ming dynasty he was a part of, believed by many local 
people to have been on par with the USA in its apogee, though less 
belligerent. As one of my interviewees stated, “The Ming empire 
was ten-times as prosperous and rich as the USA is now, but it 
was still peace loving.” Another expert told me at a symposium to 
commemorate the spirit of Zheng He: 

Zheng He’s spirit and heritage will definitely resonate and be passed 
down from generation to generation. Our Chinese government 
should make good use of this specific period of history and present 
an alternative China to the world—a powerful and at the same time 
peaceful China, and the local Yunnan government should put more 
effort into publicising itself as the hometown of this great navigator.4 

Zheng’s hometown, has been redeveloped as a garden atop a 
mountain facing Dianchi lake.

When I juxtaposed my writing with another news story regarding 
Zheng He from 1992, I found that the narrative and motivation 
presented 15 years before had been better oriented and politically 
structured. Entitled ‘By commemorating 587 years since Zheng He’s 
navigation, Kunming expresses its ambition of opening up to the 
outside world’, the story contains many facts and political clues that 
help decipher the Dianchi lake fantasizing process. First, in 1992, the 
State Council approved Kunming as a ‘coastal opening-up city’, and 
the local government intended to use this hard-won opportunity to 
build Kunming into a trade and international tourism centre in south-
western China within the South East Asia economic sphere. As a result 
of this, many strategic urban plans were to be enforced, including the 
creation of a high-tech development zone and three international 
corridors linking the area to Europe, America and South East Asia. 
Also, there was a plan to merge the ethnic village, the Dianchi 
Tourism Resort region and the West Mountain Garden together to 
form an international South East Asian tourism centre. This story 
was written in 1992. As I combed through the news produced by X 
news organisation over two decades, it gradually occurred to me that 
dinosaurs, archaeological evidence, Zheng He, the Flying Tigers, the 
Southern Silk Road and many other new elements, were all exotica and 

	 4.	 Excerpts from an interview conducted by the author in 2005.
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fantasies created in order to showcase the government’s ambitions, 
political strategies and post-development conceptualisations. 

This approach has now been in place for more than 20 years, 
during which time Dianchi lake has become polluted as new 
wastewater processing factories have been built and rebuilt, new 
water resources have been secured, new urban development plans 
fashioned, and new public concerns as mirrored by the media in its 
headlines numerous times. 

When looking at the annual National Environmental Protection 
proceedings reports written since 1992, I noticed many phrases 
used repeatedly, which together form an ‘environmental grammar’ 
within the government’s official reports and political statements, 
which are both reflexive and auto-explanatory. In order to explore 
this observation, I provide here excerpts from many official news 
narratives written between 1993 and 2007. However, I would 
first like to clarify that this verbatim translation of quotes does 
not represent elaborative obfuscation, but is simply an attempt 
to document the quantitative nuances, political willingness and 
representations contained within the textual governance framework:5

Environmental protection is a concern to all humanity. We should 
adhere to the policies of economic urban and rural construction, the 
synchronized environmental construction plan and its enforcement, 
in order to realize comprehensive environmental treatment both in 
cities and villages. We should strengthen the environmental justice 
system, reinforce environmental supervision and administration; 
actively address industrial pollution to protect and utilize natural 
resources, including the land, minerals, oceans, forests, grasslands 
and water, according to the law.

In 1994, the National Environmental Protection Bureau stated:
Based on macro-management of the overall volume of waste, the 
National Environmental Protection Bureau will enforce a master plan 
entitled the ‘China Cross-century Green Project’, investing 180 billion 
Yuan in 1300 projects focused on the ‘Three Rivers’ (Huai, Liao and 
Hai Rivers) and the ‘Three lakes’ (Dianchi, Chaohu and Taihu lakes).

	 5.	 All the quotes and figures, whether officials’ speeches or government reports, are taken from 
the X news agency database, and can be found on the internet as news stories.
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In 1996, Xie Zhenghua,6 President of the National Environmental 
Protection Bureau, said:

We should focus on the treatment of pollution in the ‘Three Rivers’ 
and ‘Three lakes’ areas; on acid rain and sulphur dioxide, whilst at 
the same time taking into account all pollution treatment projects 
designated by other regions and industries.

In 1996, in the document “Regarding Decisions upon Several 
Problems Concerning Environmental Protection,”7 the State Council 
said:

We have decided that governments at various levels should strengthen 
their water pollution prevention and treatment strategies, with an 
emphasis on the protection of drinking water sources. We should 
emphasize the treatment of pollution in the ‘Three Rivers’ and ‘Three 
lakes’ areas; bolster the prevention and treatment of water pollution 
in other rivers, lakes, reservoirs and coastal regions.

On 8 March 1997, China’s then President Jiang Zemin, addressing 
the Central Family Planning and Environmental Protection 
Symposium, stated:

The ‘Ninth Five-year Plan’ and ‘The Synopsis of Future Development 
Plan to 2010’, have brought forward the requirements for the 
next fifteen years; so up to the year 2000, we should control 
the tendency towards environmental pollution and ecological 
degradation, with parts of cities and regions improved in terms of 
their environmental conditions. Then, up to 2010, we should alter the 
trend towards ecological and environmental aggravation; improving 
the environment, both in the cities and in the villages...We should 

	 6.	 Xie stepped down in a scandalous environmental pollution case regarding Songhuajiang river 
in 2003—a major international river in northern China that ends in Russia. The biggest 
petroleum company in China built a refinery near Songhuajiang river and black industrial 
waste from the factory poured into it, creating panic among nearby residents and also 
international concern. At that time, the public vehemently criticized the efficacy of Chinese 
rhetoric-laden measures and plans. Xie finally resigned under great pressure from both within 
the government and outside..

	 7.	 The colloquial wording of the report title is not a perfunctory translation of the original text; 
on the contrary, the awkwardness of the wording is famed political grammar and a political 
willingness statement—a style used in many critical government reports by top Chinese 
political figures, including the epilogue for the Cultural Revolution and the reports ushering 
in the ‘Opening-up and Reform’ policy era.
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focus on reducing pollution in the ‘Three Rivers’ and ‘Three lakes’ in 
terms of acid rain and sulphur dioxide...

In 2004, Zeng Peiyan, Vice Premier of the State Council, said:
The Chinese government places a high premium on environmental 
protection endeavours and will strengthen its judicial framework, 
developing a strong economy and making technological breakthroughs 
to build an economised society...to strengthen the treatment of 
pollution in the ‘Three Rivers’ and ‘Three lakes’, reduce acid rain and 
sulphur dioxide levels, improve Beijing, the Bohai Ocean, the Three 
Gorges Dam area and the South-North Water Transfer regions.

It is worth mentioning that media entities (from X news 
organisation in this case) and narratives that I quote here in detail are 
of great importance within the Chinese political circle which, more 
often than not, is symptomatic of the subtle changes and adjustments 
taking place within the Chinese government policy framework. 
Many official reports and government gazettes are transmitted and 
promulgated by X unabridged and national government newspapers 
are all required to carry original reports, or only slightly edited 
articles, at a designated time and even on a designated page. 
Accordingly, in this sense any analysis of the reports and narratives 
produced by X helps accurately portray the hidden narratives and 
implications found within government and official texts, revealing 
textual governance in action. However, the phraseology used is based 
on the following two theoretical considerations:

First, the environmental milieu, public opinion, the media 
and government counter-measures, plus the enforcement of these 
measures and their effectiveness are all incorporated within an 
enclosed narrative which may be reproduced at any time and in which 
facts may be reinvented, lies become the truth and truth become 
lies, with the resulting media constructed scenarios representing an 
external form of the textual governance process mentioned earlier.

Second, once the texts, newspeak and phrases have been invented, 
they are not changed or rephrased, but simply regurgitated as official, 
political statements (known in Chinese as tifa: new points made by 
officials), even though in reality these approaches may have already 
failed. As a result, one is constantly witnessing slightly different tifa 
—as one version is replaced, mentioned less or fades once its shelf 
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life has expired or as textual governance (its structure and content) 
is rearranged. Within the Chinese political arena, much attention 
is paid to minutiae in terms of any changes in the tone or nuance 
of the wording used, rather than any ‘real’ changes introduced, and 
in this sense, the textual governance ebbs and flows like water, 
changing in volume, colour and sound, and yet not changing in any 
meaningful sense; it is simply marked with different temporal notes 
and demarcations.

As described by James Joyce in his, A Portrait of the Artist: “And 
from here and from there through the quiet air the sound of the 
cricket bats: pick, pack, pock, puck: like drops of water in a fountain 
falling softly in the brimming bowl”.

In this sense, we can approach textual governance as a new 
governmentality technique; people who govern as liquid modernity 
prevail and can use this to negotiate a way out from the ‘Impossible 
Trinity Trilemma’. Textual governance somehow created a new 
dimension of space and time, which could be used for media exposure, 
public deliberations, manipulation of the future and virtual social 
capital accumulation. When people visit government funded urban 
planning museums in Kunming, or read media coverage of socialist 
construction, all they are really gazing is a theoretical and conjectural 
development doxa8 (the unexamined/self-referential frame for all 
further cognition), an ideal metropolis that existed in bi’an (the other 
shore) and an imaginaire. Through textual governance, an imaginary 
line, people who wield ‘solid’ powers can evade the theorem of liquid 
modernity, so the modernity of fluid can sustain a tangential or 
shearing force when rest/reality descends.

In order to explore this textual governance process in more detail, 
I will now discuss the case of the water hyacinth, as grown on Dianchi 
lake.

Case Study: The Plight of a ‘Political’ Plant
First introduced to Dianchi lake as a form of ecological knowledge 

to address the decades-old pollution problem, water hyacinths 
dominated the lake’s waters for many years—representing an 

8	
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invasive species. Here I investigate one very ‘political’ plant used 
within Chinese environmental governance and the knowledge 
contestation that led to its use. Generally speaking, water hyacinths 
are perceived as an ecological nightmare by Kunming locals, 
especially those in their 30s who still remember harvesting these 
plants during their high-school years. The use of water hyacinths 
to clean the lake’s pollution is a manifestation of the government’s 
‘ecological management’ and textual governance approach, with the 
flourishing of the plant highlighting the lake’s poor water quality 
and the inefficacy of environmental governance. However, after some 
subtle but highly political manoeuvring, this plant has now been 
transformed into a highly publicised cash crop and an innovative 
bio-treatment tool grown widely and harvested regularly around 
Dianchi. Ecologically, what led to this enigma of the water hyacinth 
developing? 

The ‘New Water Hyacinth Deal’ for Dianchi Lake
By the end of 2009, in response to the 25-year pollution problem, 

a cumulative 12 billion RMB had been poured into the restoration of 
Dianchi lake. The medium to long-term Dianchi management plan set 
aside more than RMB 100 billion for the period 2008 to 2020. Under 
this plan, the provincial government has deployed large amounts of 
labour and materials and extensive financial resources and has also 
gathered proposals from a range of disciplines. This is reflected in the 
partial progress that has been made towards achieving an improved 
environmental health and a promising future, one which is yet to be 
attained.

One of the new ecological management activities that were 
introduced in late July 2012 has come under fire from both the 
experts and the public. The pollutant-absorbing water hyacinth is 
expected to turn garbage into treasure, covering a vast cultivation 
area of 26 sq km within three to five years, according to local 
government sources. Concurrently, the large-scale production of 
vegetables around Dianchi is expected to purify the water through 
the extraction of contaminants.

The water hyacinth, cherished as a pollution fighter and a cash 
crop, has spread quickly around Dianchi with activities covering 
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its entire production supply chain, from seedlings growth and 
hydroponics, through to aquaculture management, harvesting, 
transportation, post-processing, biofertiliser production and agro-
ecological applications. All these steps, all industrialised, have already 
matured and merged into an entire water hyacinth economy. As a 
result, the previously disputed pollution and pollutants have been 
converted into a ‘factory of raw materials’, one which has been 
transformed into an all-new, scientific solution to the environmental 
problems that exist. However, the public continues to doubt the 
efficacy of other, more critical and fundamental measures such as 
urban planning, the underground pipe system, water recycling, 
sewage treatment, water-efficient farming, an ecologically-friendly 
design for the Dianchi city area and the sustainability of cross-
regional water transfer activities.

Given that the water hyacinth-dependent eco-fertiliser industry 
is subject to a profit margin and the sustainability of its raw material 
supply, a remedy for Dianchi lake’s illness other than the water 
hyacinth must be found—since the ‘landscape of pollution’ (like 
the blue algae)—as recalled by local people, is in stark contrast to 
the healthy and picturesque waterscape that once existed: “Fish 
(including Sinocyclocheiluses—a rare local species) swam in crystal 
clear water dotted with seaweed (Ottelia acuminatas); the aroma of 
lotus flowers mixed with the glistening pearls of Dianchi clams.” (All 
these should be counted as manifestations of herbal sovereignty and 
endemic ecological idiosyncrasy, which constitutes one dimension of 
the impossible trinity.)

What on Earth is Inside the Water Hyacinth Box?
Nicknamed eichhornia—a ‘water purifier’—the water hyacinth 

grows fast on the surfaces of rivers and lakes endangering 
transportation, suffocating fish and harming health. Once 
decomposed, it pollutes water, stunts the growth of other plants, 
and so creates an imbalance in the ecology of a given area. The plant 
is also known as ‘German weed’ in Bangladesh due to its German 
origins, as ‘Florida devil’ in South Africa because it was introduced 
from the state of Florida in the US, as ‘Japanese trouble’ in Sri Lanka 
since it was imported from Japan and as the ‘purple devil’ in India. 
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It has been named one of the top 10 most detrimental grass species 
worldwide, and as one of the top 16 most dangerous invasive species 
by the Chinese Ministry of Environmental Protection. In 2003, it was 
included in the ‘List of the First Batch of Invasive Species in China’. 
Along with Dianchi, the plant was also introduced in Taihu lake in 
2007 and 2008, leading to a dramatic reduction in a variety of water 
pollutants (based on repeated observations), but also the near total 
elimination of water-dissolved oxygen, leaving the lake unable to 
self-purify and the aquatic animals there being unable to metabolise, 
creating a vicious chain reaction for which the water hyacinth, like a 
double-edged sword, has been blamed.

I surveyed Dianchi at three separate locations around the edges 
of Haigeng District (the north side of lake)—from the foothills of 
the West Mountain to Fubao village—and toured Daguanlou Park 
and the city waterways that connect to Dianchi, seeing virtually no 
water hyacinths due to the harvest carried out not long before. Yet 
along the scenic path between Hongta road and Fubao village, and 
along the waterway from the ‘seven kilometre’ road to the Yunnan 
office of Xinhua News Agency, the area was covered with a dense 
carpet of water hyacinths, with hardly any space in-between. Prior 
to commercialised cultivation, the water body of the lake fluctuated 
in terms of quality, with its colour varying between black and green. 
Now, the surface looked like a lawn.

All the local residents understand that the reason for this is the 
thick layer of sediment which has built on the lake floor due to the 
long-term dumping of city sewage and agro-chemical residues, both 
of which have severely hindered cleaning efforts. Due to the nurturing 
of water hyacinths, sedimentation has led to eutrophication of the 
water in the lake. Given the current rate at which the water hyacinths 
are ‘eating pollutants’, the public is sceptical about the feasibility of 
the approach. Many local residents and environmentally-conscious 
citizens know full-well that this plant, having been introduced to 
China as a cure for its environmental problems, has actually led to the 
deterioration of water quality and to a bio-invasion since the 1980s.

Acclaimed as a scientific breakthrough, from the government’s 
perspective the water hyacinth has excelled at its job, as has the 
accompanying industrialisation approach, including intensified 
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cultivation activities, reclamation and salvage activities and 
exploitation of resources. To sum up, the current ‘green nightmare’ 
is the result of a scientific experiment based on a ‘water hyacinth 
recycling’ economy.

Hang Yaping, a Senior Engineer at the Institute of Ecology of 
Dianchi in Kunming, told me that the implementation of the project 
‘Research into and demonstration of the utilisation of nitrogen, 
phosphorus and other resources by water hyacinths in Dianchi’ 
between 2009 and 2010, proved that scientific cultivation, collection 
and disposal was one of the most fruitful ways of avoiding the 
eutrophication caused by a build-up of nitrogen and phosphorus.

The sponsors of the project also justify the water hyacinth 
economy based on a simple eco-formula that since a water hyacinth 
contains 6.777 per cent nitrogen and a phosphorus content 
of 1,885.5mg/kg, 1,700 tonnes of nitrogen and 490 tonnes of 
phosphorus will have been extracted from the lake if the growing 
area reaches 22 hectares. According to a recent analysis by the 
Dianchi Management Authority, the post-processing cost of dealing 
with water hyacinths is RMB 75 per tonne, with RMB 7,500 million 
spent on post-processing activities alone. This is on top of equipment 
acquisition plus plantation, management and protection costs for the 
existing 33,000 acre area, all of which is expected to produce nearly 
one million tonnes of water hyacinths.

To be fair, it is a biological fact that the water hyacinth is 
inherently able to absorb pollutants. However, the rationale behind 
the bold project, one which has gone against public criticism, lies in 
the promoters’ problematic logic and lack of awareness about eco-
management issues.

Self-circulation of Pollution Behind the Water Hyacinth Economy
Once fully commercialised, any plant will become an economic 

object and its growth will be turned into an industry, one which 
involves cost and investment analyses with profit margins as the 
key consideration. In this sense, Dianchi has been transformed into 
a manufacturing base—a water hyacinth factory—one transforming 
pollutants into raw materials. As a result, Dianchi will soon become a 
‘green monster’ waiting for a ‘magnificent recovery’, but only in three 
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to five years. Even if the water quality has not improved by then, 
experts will ascribe this failure to the overwhelming difficulties faced 
by them, and so bring in new investments and biotechnologies to 
deal with the pollution starting the process all over again.

When surveying the ‘water cropland’ in Fubao village, I was told 
by a local farmer who was contracted to grow dozens of acres of water 
hyacinths, that in order to mark the boundaries of their growing 
areas, he and other contractors had divided Dianchi’s surface into 
huge ‘water hyacinth fields’, setting up rows of eucalyptus trees every 
few metres.

Meanwhile, according to some contractors, these plants are 
accidentally sprayed with bio-fertilisers from the surrounding fields 
in which vegetables such as leeks and chives and flowers are grown, 
and that it is these actions that are the real cause of the agro-
chemical pollution in the area; the fertilisers run of the fields and 
into Dianchi lake during irrigation periods and the wet season. Added 
to this are the pollutants used which are self-circulating, which 
means that Dianchi has inadvertently become a factory for such 
anti-environmental products, with its waters unlikely to improve in 
quality any time soon.

One should also ask: on what basis did the local government come 
up with the figure of 26 sq km of growth within the next three to five 
years? Obviously, to arrive at this figure in pursuit of purification, the 
ecologists failed to take into account the total quantity of pollutants 
in the water body that would need to be absorbed by the water 
hyacinths; it would be simply too complex a task to tackle such an 
immense amount of data produced by the ever-changing flower and 
leek plantations, plus the expanding agro-chemical pollution and 
sewage coming from an ever-expanding Kunming. When addressing 
public concerns at a press conference in mid-July 2012, the Kunming 
Municipal Government announced that the Central government had 
said that it will resolve the pollution problem in Dianchi by 2015—
asking for water quality to reach ‘class V’ (according to the Chinese 
government, this is water to be used for agriculture and landscape 
work only) in Cao Hai (a lakeside swamp) and ‘class IV’ (water for 
industrial use, not for human consumption) in Wai Hai around the 
outer reaches of the lake.
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Now it may be understood why previous efforts have been so 
inefficient, costly and unproductive with as much as 10 billion RMB 
spent already. While unable to predict whether the new scientific 
solutions will be effective or not, we may at least be able to ‘brainstorm’ 
the subject and verify within the next three to five years the efficacy 
of the high-tech solutions of all kinds that have been introduced with 
respect to Dianchi lake—the ‘big pollution black hole’.

Although biotechnology has its merits, we have to examine eco-
management as a whole and pay close attention to the following 
questions:

•	 Is pollution in Dianchi a mere ecological problem and an 
economic subject, or is it a topic that demands a more 
sociological and anthropological analysis? 

•	 Is the pollution related to the urbanisation of Kunming 
which has become a tremendous supplier of polluting 
materials? 

•	 Since the pollution is a result of extended periods of eco-
mismanagement, imbalanced industrial growth and the side 
effects of urbanisation, have we addressed the real sources of 
the eco-degeneration taking place? 

•	 Have we reflected on the over-consumption and financial 
indulgence inflicted upon our ecosystem? 

•	 Have we fully studied the ecological chain linking new 
Kunming with Chenggong City (a new district developed as 
a new engine of New Kunming, comparable to ‘la defence’ in 
Paris and the lake surrounding suburban regions? (In July 
2013, this city was reported as a ‘ghost city’—a gigantic 
urban sprawl with a few dwellers—by Foreign Affairs 
Magazine). 

•	 Will the constantly expanding Kunming be able to continue 
to provide freshwater to its citizens? 

•	 What will the city do in terms of finding freshwater supply 
once the water diverted from the Jinsha and Zhangjiu rivers 
and Qingshui lake is exhausted? 

•	 How can Chenggong sustain its flower-based economy and 
its growth status as Kunming marches towards becoming 
a gigantic chemical-driven city based on the benefits 
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provided by the Sino-Burmese oil pipeline? (This oil pipeline, 
originating in the Andaman Sea, will end in Kunming, 
and in March 2013, news of the construction of a Para-
Xylene factory in An’Ning—around 20 km from downtown 
Kunming, created alarm and unrest among Kunming’s 
citizens who feared that this would end up as another 
Dianchi lake nightmare, but of the air). 

Chenggong is supposed to be transformed into a new city of 
flowers, with gardens in bloom all year, rather than the agro-chemical 
and fertiliser-dependent low-end ‘vegetable’ fields that exist now. It 
is meant to be a shining example of biodiversity on the plateau—
an urbanity of varied flora—a city described by such vocabulary as 
ecology, tourism, culture, recreation and ethnicity; an example of 
de-growth, with a structure related to health and quality of life rather 
than a number-driven economy. In fact, many who have been to 
Changgong have been disturbed by the sight of eccentric buildings, 
agricultural mismanagement, bizarrely designed colleges and 
industrial parks and lengthy commuter roads between the old and 
new districts. In essence—an urban planning disaster. 

Eco-management Disorder around Dianchi Lake
No different from its predecessors going through the process 

of urbanisation, Kunming is still cursed by such words as ‘size, 
landmark and modern’—a monotonous and rigid duplication of 
‘foreign paradigms’ that is quite popular, in particular, among 
emerging municipalities that are still following the outmoded urban 
sprawl process involving inappropriate construction projects, an 
indiscriminate quest for size and exoticism, the use of inefficient 
underground drainage facilities, messy and congested traffic systems, 
plus ubiquitous CBDs and high-tech parks. All these blunders have 
already ripped the traditional culture and ‘cultural vitamins’ out from 
this old city.

Unlike the neatly and uniformly planned Beijing and other large 
northern Chinese cities, Kunming has a capillary-like, irregular and 
slightly tortuous road system, as well as a large number of hybrid 
communities on its outskirts owing to rapid urbanisation and the 
resulting real estate boom. The burden imposed by such concepts as 



94  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

‘Big Kunming’, ‘New Kunming’, the ‘South Asian City’ and the ‘Central 
city in Southwest China’, has centralised many of the city’s functions 
and resettled a large proportion of the farming population in lakeside 
villages, paving the way for huge city malls and international trade 
centres. To relieve the extremely severe traffic congestion, the local 
government has tried to decentralise the transportation system by 
building several transportation centres around the city. However, 
as a result of this, its citizens have to pay exorbitant prices to get 
from a congested downtown on to the suburban stations and finally 
to their prefectural destinations such as Yuxi, Mile, Gejiu, Pu’er and 
Xishuangbanna (people have to pay an extra 30 to 40 RMB on taxis, 
one way, just to reach the transportation system linking downtown 
with the suburban stations).

Having lost its traditional landscape to demolition and then 
development activities, Kunming is searching for a new candidate. 
Enter Chenggong—the new Kunming. As mentioned earlier, rather 
than shaping an intelligent and ecofriendly city in terms of its 
functions, structures, details and services, the planners have messed 
it up, getting stuck in the same urban logic as other initiatives; 
renovating material centres, building materials’ stores, supermarkets, 
agricultural produce markets, salons (for sex services), snack bars and 
food stalls.

The irony of the new water hyacinth deal is the planners’ failure 
to identify the fundamental issues and reluctance to respect the 
traditional wisdom behind building new habitats.

Kunming’s previous and future aesthetic uniqueness lies in 
the concept of fengshui (geomancy). The old Kunming is built on 
a propitious fengshui image, with a tortoise back as its downtown 
and a reclining snake wrapped around the tortoise, symbolizing the 
serpentine mountain close by. Kunming used to be a city encircled 
by lakes, while the water system of Dianchi and the city waterways 
interacted with tributaries cascading down from the mountains 
and slopes. The city and its local countryside were separated by 
transitional temples, wilderness and farmland. These landscape 
features lasted for hundreds of years, until they were disrupted by the 
advent of the 1940s.
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Also, a cityscape should respond to its people’s multifarious needs 
and those needs should be allowed to rise and grow with the environs. 
In traditional Cuihu District, the remaining pleasant cityscape is 
the product of a natural fusion of coin and textiles businesses, 
the washing of clothes, embroidery, study rooms, shops, a vibrant 
social life, educational facilities and scholars, all gathered together 
and representing a natural, coherent and responsive cityscape. 
Therefore, the design and building of a new Kunming (or ‘flower city’ 
called Chenggong) should involve the participation of ecologists, 
environmental organisations, designers, agronomists, poets, a range 
of shop owners, bio-genetic researchers, soil scientists, entomologists, 
craftsmen, weavers, fruit and vegetable farmers, gastronomists, 
floral-food specialists, folklore experts and a range of other native 
inhabitants who wish to adapt an ecofriendly lifestyle, one which 
will suit their own customs and cultivate a spontaneously mature 
and intelligent community naturally, modestly and efficiently, rather 
than end up with fragmented and ‘centralised politic-like urbanities’, 
those with administrative functions positioned at the centre and with 
industries and education centres kowtowing at the periphery.

What on earth is at the heart of the water hyacinth initiative? The 
plausible answer is that it is yet another ‘administrative and political 
plant’, one that will help enforce executive orders and legitimise 
pollution; the superficial, inefficient and weak representation of a 
poorly focussed form of ecomanagement centred textual governance.

Conceptualising the ‘Political Other Shore’ (Bi’an): The Advent of 
the Post-ecological Era in which Ignoledge is Strength

In “Contesting Spatial Modernity in Late-Socialist China”, Zhang 
(2006) explored the “cultural logic and politics of late-socialist 
restructuring in the context of China’s transition to a pro-growth, 
commercialized consumer society.”

Using her hometown, Kunming, as an example, she presented 
readers with an auto-ethnographical analysis of a city struggling to 
achieve spatial modernity. According to Zhang (2006: 461):

Kunming is just one of many Chinese cities undergoing the massive 
demolition of the old and the hasty construction of the new in 
an effort to become modern...but spatial and architectural re-



96  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

configurations do not merely reflect recent socio-economic changes in 
China; they also transform the very modes of social life, local politics, 
and cultural identities. 

Remarking on Zhang’s (2006: 475) conclusion regarding the 
spatial modernity of Kunming, which emphasises the observation of 
“how the wide spread sense of being late and the desire to catch up 
with the modern world is transferred to the spatial realm and plays 
a decisive role in shaping the late-socialist city space.” Christoph 
Brumann makes one particularly interesting remark, asking “why is 
the modernist, automobile-centred city embraced so enthusiastically 
in China? Could it be that western modernity reaches Kunming in 
a mediated version, via Hong Kong, Shanghai or Tokyo, rather than 
directly from London, Paris, or New York?” (Zhang 2006: 476). What 
is mentioned by both Zhang and Brumann concerning modernity, 
post-socialism, displacement and disorientation, constitutes the 
background for my analysis and discussion here, that is, that through 
water management and its interaction with the political paradigm, 
Dianchi lake is, to a large extent, closely connected with both local, 
urban planning and the entire metamorphosis taking place in China. 
Without first elaborating on the background to Dianchi lake, any 
analysis and conclusion in relation to it would lack legitimacy, so I 
now apply three phrases—‘political other shore’, ‘post-ecological’ and 
‘ignoledge’—in order to address what Li refers to only superficially 
in her illuminative article. Meanwhile, my analysis also attempts to 
answer the question that Christoph Brumann poses in his remarks.

In the first place, I would like to say that the term ‘political other 
shore’ or political bi’an is not a complete invention by any researcher 
or scholar. If one observes attentively enough, many government 
files and gazettes in China are full of jargon and acronyms, such as 
the word bi’an, or similar concepts and permutations of this word 
which have been mentioned frequently at the Central government 
level and have then trickled down to the micro-political arena. As a 
journalist, researcher and anthropologist, I have spent much time 
familiarising myself with all the phrases used in government texts 
and speeches regarding development and Dianchi lake, and one of 
the most important observations made, relates to the fundamental 
importance of a combination of speeches and articles produced at 
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different times by the government. In the context of this research, 
we need to bear in mind that many writings with a temporal 
dimension have been produced such as the Provincial Five-Year Plan 
(which has been published 11 times consecutively; the Provincial 
Level Five-Year Plan is based on the National Five-Year Plan and 
the different items and projects contained therein conform to the 
latter’s general conceptualisation within a given five year period), 
the 1999 Kunming World Horticultural Fair (both at the central 
government level and the local level have used this as an opportunity 
to showcase a modern China, and as a result much money has been 
spent and many preferential policies promulgated, including the 
great urban construction plan for Kunming, as a part of which many 
old streets and buildings have been toppled and replaced with green 
meadows, horticultural settings and high-rise buildings), and the 
year 2000 (‘end of the millennium’), year 2001 (‘beginning of the 
new millennium’), year 2008 (year of the ‘Green Olympics‘ in Beijing) 
and year 2020 projects (a master plan for provincial development 
spanning a decade and based on a prototype created by the Central 
government). When I was a child in school, my teachers reinforced in 
us a strong and almost exhaustively charismatic regard for the year 
2000, and I can still vividly recall this unprepossessing shard of time 
being described by my teachers and in the media as a solution to the 
many problems plaguing me as a primary school student, or plaguing 
China as a backward (luo hou) country. Bauman (2000) wittily 
observed that in the era of liquid modernity, “the task of constructing 
a new and better order to replace the old and defective one is not 
presently on the agenda—at least not on the agenda of that realm 
where political action is supposed to reside”.

Later on, when I was gradually and socially constructed by 
my ‘environment’, I found that the ‘year 2000 syndrome’ or ‘year 
2000 phenomenon’ never slid into disillusion, and was never cast 
away by those people (and the public) whose duty was to mobilise 
others. When we analyse social suffering, political upheaval and 
democratic undercurrents in the case presented here, the concepts 
of ‘power, post-development, post-socialist, modernity, discipline 
and punishment’, as invented by Weber, Foucault, Bell Daniel, 
Benjamin and many others, seem too general. In the Chinese case, 
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the concept of a ‘political other shore’ (zhengzhi bi’an) would seem 
to apply in which a collective brainwashing process is used for which 
every goal mentioned within the governance texts is bound to 
come to fruition. This textual governance is given credence by the 
authoritative knowledge production system, which, once it has been 
endorsed by the government can be repeated in the media, ingrained 
in political parlance and can encroach upon the daily conversations 
of Chinese citizens. As a result of this, all suspicions, worries and 
concerns should be put to one side and considered both redundant 
and counter-constructive, or as ‘not evolving with the time’ (yushi 
jujin), because all the possibilities and details have already been 
considered within the conceptual maps and strategies, those 
based on a scientific development perspective (kexue fazhanguan). 
Even though the government tends not to deny the complexity of 
development, modernity and urbanisation issues, it believes that its 
textual governance is self-correcting and should be followed from the 
beginning to the very end.

In the “The Dialectics of Modernisation: Habermas and the 
Chinese Discourse of Modernisation”, Tong Shijun (2000), addresses 
many quintessential concepts concerning modernisation through 
the use of Habermas’s theory including among them ti (substance), 
yong (function), tradition and modernity, science and democracy and 
constitutional solidarism. By delving into the historical background, 
Tong maps out the genealogy of modernity in the Chinese context—
from Liang Qichao’s western learning of qi (instrument) to the 
studying of ti (Chinese learning), Liang Shuming’s locating of eastern 
and western cultures within the developmental logic of human 
culture as a whole, Mou Zongshan’s developing of ‘new kingliness-
without’ from ‘old sageliness-within’, to Chinese Marxists in order 
to make the past serve the present and foreign things serve China 
(Shijun 2000: 162). The modernisation, urbanisation and in this 
case, pollution of Dianchi lake, should all be included in the official 
Chinese modernisation process according to Tong but as socialist 
modernisation with Chinese characteristics. Tong also states that the 
most important thing is ‘not the formulation but the interpretation 
of the program of modernisation’ (Shijun 2000: 315). To a great 
extent, I agree that the political bi’an, as I have defined it here is 
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completely intertwined with the modernisation of Chinese society, 
a concept that has enthralled and perplexed the Chinese ever since 
the early 1900s. Ironically, these ultimately philosophical and cultural 
goals have been reincarnated as an incentive to follow the collective 
modernisation endeavour, one which may prove hazardous in the 
end.

Ulrich Beck et al. (1994) in their book: Reflexive Modernisation: 
Politics, Tradition and Aesthetics in the Modern Social Order, delineates 
reflexive modernisation as something that is: 

Supposed to mean that a change of industrial society which occurs 
surreptitiously and unplanned in the wake of normal, autonomized 
modernisation and with an unchanged, intact political and economic 
order, implies a radicalisation of modernity, which breaks up the 
premises and contours of industrial society and opens paths to 
another modernity.

However, in Dianchi pollution and Three Parallel Rivers cases, 
the modernisation effort has been planned and has occurred 
‘unsurreptitiously’, that is, it has broken up the old contours of 
industrial society and opened paths to another ‘political bi’an’, 
without self-destructing. All the political bi’an and modernisation 
strategies put in place are reinforced and justified by a scientific and 
democratic discourse written by experts with technological expertise 
from numerous knowledge backgrounds and then deliberated 
through long-term and exhaustive democratic discussions. During 
this process, voices from the common people (min jian) and the public 
sphere (gong gong kong jian) are selectively harkened by decision 
makers, and as a result this modernisation is motivated, reinforced 
and supported by neo-socialist ignoledge.

When people discuss China, or any other country struggling in a 
post-modern, post-development and post-socialist environment, no 
one dismisses nor denies the long-term efforts that these countries 
have exerted, especially China, in attempting to modernise and 
‘civilise’ their countries, or to elevate their countries to a level 
where all people are created equal and have the inalienable right 
to pursue freedom and happiness and thus, are treated equally 
by all other countries who bear the hallmarks of modernisation, 
democracy and modernity. However, the most disturbing fact is that 
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as the government officials’ capability to construe modernity and 
development has grown, they have become increasingly incapable of 
approaching problems in a holistic and comprehensive manner. Their 
pursuit of knowledge began with ignorance, which is fine, but has 
ended in another form of jargon-laden and techno-centric ignorance, 
which is a disaster, and the saddest part is that they have not 
awakened to the fact that this is not in fact knowledge, but ignorance. 
In the Eleventh Five-Year Provincial Development Concepts and 
Future Goals in 2020,9 which will be enforced as a quasi-constitution 
and development plan in Yunnan for the next five to 15 years, among 
the 25 odd pages, less than half a page is devoted to addressing the 
government’s plans for environmental protection. The remaining 
space is left for the conceptualisation of a regional, manufacturing 
and international logistics centre, a gigantic new Kunming Urban 
Circle with an overall population of over 10 million, an economic 
‘engine’ stretching to Guangxi, Guizhou, Chongqing, Tibet, Vientiane, 
Bangkok and Yangon, an international railway hub linking with the 
‘three Asias’ and ‘two oceans’ (san ya and liang yang, meaning South 
East Asia, South Asia and East Asia; the Indian and Pacific oceans), 
and a hydropower centre tapping into the Three Parallel Rivers to 
the fullest degree—in essence an urbanised Yunnan with 24 million 
citizens by 2020. In the introductory part of this strategic plan, the 
planners provide a general background to provincial development: 

The new scientific development concept will clash drastically with 
the old development paradigms, institutions and interest sharing 
patterns in which social conflicts run more conspicuously...these 

	 9.	 Compilation of governmental files. I gained access to Yunnan Provincial Library’s (Yunnan 
Sheng Tu Shu Guan) government files section and procured the full text of this strategic 
plan. The strategic plan was written by the Yunnan Provincial Policy Research Centre, which 
is a government think-tank and has immense influence on the knowledge circle in Yunnan, 
including universities, research centres, NGOs, companies and research institutes in different 
governmental departments. This strategic plan will be submitted to the provincial government 
leaders and finally approved as a quasi-constitution. It is worth mentioning that although 
this is a provincial strategic plan, it is a basic political and administrative requirement 
demanded by the central government, so all provinces in China have to prepare a strategic 
plan before they can carry out their own future plans. The strategic plan is analogous to the 
Central government edition in format and its basic concerns with economic and social life. It 
is common for provincial governments to invite a cohort of experts from all around China to 
write the strategic plan, and in this regard, the strategic plan is symptomatic of the overall 
ignoledge status of the country in this specific sphere.
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pressures and challenges will not necessarily all worsen into 
imminent problems, even though the materialized problems will 
all be addressed by our methods. What’s most important is that we 
shall take advantage of new opportunities and strive upward amid 
difficulties, to maintain the momentum of economic development 
with all possible measures, trying to realize the second and third 
strategic steps for constructing a ‘well-off society’ (xiaokang shehui). 
Only through these measures, can we promise that the ship of 
provincial development, will sail through treacherous shoals and into 
a prosperous, rich and blissful bi’an. 

‘Ci’an’ or temporality is a word I use throughout this section and 
as I should have mentioned earlier, the concepts of bi’an and ci’an 
(‘well-off society’—xiaokang shehui: the most quoted phrase in the 
Chinese media), are derived from the two pillars of thought woven 
into the texture of Chinese civilisation: Buddhism and Confucianism, 
and have proven to represent an integral step towards the Chinese 
utopia of ‘Great Unity’ (Great Community) or its modern socialist 
version, solidarism. Tong testifies that Kang Youwei’s ideas heavily 
influenced Mao Zedong, saying, ‘The idea of Great Unity (da tong), 
therefore, corresponds with the Confucian idea of the world, which is 
central to the traditional form of cultural nationalism in China’ (Tong 
Shijun 2000: 279). Both to authoritative knowledge and the general 
public, the well-off society rarely materialises in actuality, partly 
due to the political and philosophical difficulties that arise, plus 
the unpredictable nature of all individuals. As a part of traditional 
Chinese political knowledge, at least two elements should be focused 
upon in order to realise the Great Unity and ci’an. First, that people 
who govern are benevolent (ren), and second, that people are blessed 
with an illuminating consciousness (ming jue), innate knowledge 
(liang zhi) and reason (li).

In The Dialectics of Modernisation: Habermas and the Chinese 
Discourse of Modernisation, Tong Shijun discusses Habermas’s views 
on socialism, adding that:

Habermas understands socialism in terms of its contrasts with 
both social atomism (individualism) and social holism (the utopia 
of totality). Differentiating these two forms of socialism from 
each other, socialism in the first sense here corresponds to society 
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as a structural component of the life-world (2000) and is called 
‘constitutional solidarism’, while socialism in the second sense 
corresponds to society as the life-world—and is called ‘self-limiting 
societalism’. The Chinese experience of modernisation supplies 
an instructive background for understanding these two senses of 
socialism (Shijun 2000 and Compilation of Government Files: 250). 

What is particularly relevant to the discussion here in this 
statement is the interconnectedness of the concept of bi’an with 
the ‘Great Unity’ mentioned in Tong’s book. He remarks, this utopia 
and the political other shore, bi’an and the well-off society can be 
considered as different forms of utopia), 

This has been attractive to modern Chinese thinkers such as Kang 
Youwei, Sun Yat-sen and Mao Zedong...and the idea of the Great 
Unity (Great Harmony, or Great Community) of the world, comes 
from the Confucian book titled The Book of Rites (Compilation of 
Government Files). 

Once one juxtaposes the narratives of these thinkers with the 
conceptualisations displayed in the Chinese government’s strategic 
plans, one will find an interesting inter-textuality within the 
government’s imagination. For example, Chinese President Hu Jintao 
asked all of China to strive for a ‘harmonious society’, championing 
a new moral tenet entitled the ‘Eight Glories and Eight Stigmas’ (a 
post-socialist version of the Ten Commandments) or Ba Rong Ba Chi. 

In reality, the public has parodied the Eight Moral Tenets, coming 
up with hu shuo ba dao, which can mean either ‘Hu’s eight principles’ 
or ‘Hu said something nonsensical’. According to Tong, Kang Youwei 
describes in detail the utopia of the Great Unity, whereby all living 
creatures seek happiness and wish to avoid sadness, and that all the 
sufferings of mankind would be eliminated by eradicating the nine 
spheres from which suffering originates. This analysis explains why 
the ‘political other shore’ has become an important concept within 
the theoretical and attitudinal weaponry of Chinese governments. 
If you do not acknowledge the sufferings of temporality or ci’an as 
reasonable and unavoidable, there will not be a bi’an or Great Unity 
in future, as all the problems, sadness and sufferings are destined to 
be eradicated. 
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Once this transitional stage is completed, ultimate happiness 
will be achieved. As we can see in the Kunming urbanisation case, 
the meritocracy and authoritative knowledge groups have followed 
two paths of historical construction simultaneously. The first path 
dismisses the past as ci’an, listing all the sadness and sufferings that 
have occurred at different historical times and that have subsequently 
been eradicated by more recent efforts and endeavours, while the 
second romanticises the past by focusing on its long vanished and 
forlorn prosperity and glory most of the time through literature and 
anecdotal rhetoric. However, these paths attempt to salvage a past 
that never existed and recount a historical sadness—a time when 
people were denied the chance to live as they wished. This strategy 
may be seen as negating the past by referring to the present, so as to 
legitimise the current regime.

Ignoledge: A Critical View
Drawing on the concepts of textual governance and political 

bi’an mentioned earlier, ignoledge can be addressed using a three-
dimensional approach. But before I elaborate on the details of this, 
allow me to delineate the basic structure of this concept. First of all, 
ignoledge is a power that goes to the core and is convoluted with 
such concepts as modernity, development, politics, ecology, eco-
politics, and environmentality. Second, textual governance involves 
the manipulation of temporal and spatial dimensions through the 
juxtaposition of different decisions and strategies by the ruling 
powers and political entities, and third, political bi’an is a socially 
synchronised imaginative praxis which amalgamates the local, the 
meritocracy and authoritative knowledge, eventually contributing to 
the realisation of textual governance and the genesis of ignoledge.

As Steven Lukes (2005) describes in his book: Power A Radical 
View, the “three-dimensional view of power as a critique of behaviour 
focuses on (i) decision-making and control over the political agenda; 
(ii) issues and potential issues; (iii) observable (overt and covert) and 
latent conflict and; (iv) subjective and real interests.” To contextualise 
this analysis, ignoledge is also a power that cannot be dissociated 
from decision-making and control over the political agenda and can 
be used to address contestations between different countries or 
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interest groups within countries. Moreover, it is oriented towards 
an effort to revive a past prosperity, to erase a historical stigma and 
to usher in a socialist renaissance in a comprehensive way, and all 
current and potential issues and overt and latent conflicts may be 
addressed through this packaged ‘knowledge’. In the end, the use of 
ignoledge realises many goals: 

(i) 	 the domination of power and its manipulation over 
resources,

(ii) 	 the capability to harness organisational and physical power 
to its own ends, 

(iii) 	 the compliance of previously discordant voices from the non-
governmental sphere, and 

(iv) 	 the production of power. 
According to Foucault, when compared to repression, ‘production’ 

is positive in the sense that it ‘traverses and produces things, it 
induces pleasure, forms knowledge, produces discourse and more 
specifically, it produces ‘subjects’, forging their character and 
normalising them.’ The transfer of water from the Three Parallel 
Rivers area might eventually be conducive to the expansion of 
Kunming and the ‘Dian civilisation’, strengthening their influence 
within the Greater Kunming region and realising the seafaring 
dreams of Zheng He and his journeys across the Kunyang Ocean 
(Dianchi lake) and beyond, a mentality which lives within local 
people and local political ambitions. In The Anthropology of Power, 
Angela Cheater (1999) summarises the inconsistency of Foucault’s 
descriptions of power by drawing upon another definition of power 
given by Foucault: “Power in the substantive sense, le pouvior, 
doesn’t exist...power means...a more-or-less organized, hierarchical, 
co-ordinated cluster of relations.” Coincidentally, we can see in the 
structure of ignoledge a combination of the opposing elements given 
in Table 5.1.

All the listed elements follow Foucauldian principles, that is, the 
organisation, hierarchical structure and coordination of different 
binary relations and oppositions as demanded by ‘the power’ and 
held within the organisational and governmental system are never 
alienable or transferable. This leads us to the textual governance seen 
here in relation to the environmental problems of Dianchi lake and 
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the local use of political bi’an. Here, all the different strategies used, 
those which correspond to different and even contradictory goals, 
may be accomplished simultaneously based on a collective utopia in 
which, theoretically, everyone is happy with the results.

Table 5.1

Ignoledge: A Combination of Opposing Elements

(a) Local knowledge Authoritative ambition

(b) Indigenous narratives Technological ambition

(c) Regional contestation Intra-organisational narration

(d) Historical glory Socialist narration

(e) Community-based profit Collective good and public good

(f) Grass roots rural economic prosperity Provincial and urban prosperity

(g) Governmental knowledge production Non-governmental 

(h) Backwardness Modernisation

(i) Pastoral nostalgia Socialist ecological civilisation

(j) Ti (agriculture as ‘substance’) Yong (high technology as ‘function’)

(k) Communal well-being Socialist harmonious society and great unity

	 Source:	 Author.

By creating the new phrase and concept of political bi’an, I can 
describe the large amount of scientific and endemic knowledge 
being incorporated into a final theoretical structure, that which 
constitutes the essential fibre of ignoledge. In addition, the 
construction of political bi’an allows for, at least superficially, 
community participation, peer review, empowerment and a ‘people-
focussed approach...listening to the voices of the poor’, as described 
in “Empowering Ambiguities” by Wendy James (Lukes 2005), who 
points out that ‘on the evidence of the Oxford English Dictionary 
(1971), “empower” as a verb is, in itself, not new, but well established, 
having, since the 17th century, meant “to invest legally or formally 
with power or authority; to authorize, license”, or “to impart or 
bestow power to an end or for a purpose; to enable, permit”’ (Lukes 
2005: 14). The political bi’an, in this circumstance, is also used to 
empower the public, to justify ignoledge and to facilitate textual 
governance; it imparts or bestows power to ignoledge and enables 
textual governance. Those suspicious of ignoledge are particularly 
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alarmed by the ‘hazards versus providentiality’ situation as defined 
by Ulrich Beck in Risk Society and the Provident State, hazards 
resulting from the decisions made (in a residual risk society) (Lash et 
al. 1996).

‘The entry into a risk society occurs at the moment when the 
hazards which are now decided and consequently produced by society 
undermine and cancel the established safety systems of the provident 
state’s existing risk calculations’ (Lash et al. 1996: 31). As Ulrich 
Beck has said, with the advent of a risk society, it is critical to adopt 
reflexive modernisation which contains two elements:

(i) 	 the reflex-like threat to industrial society’s own foundations 
through a successful further modernisation which is blind to 
dangers, and

(ii) 	 the growth of awareness and the reflection on this situation 
(Lash et al. 1996: 34).

The most problematic part of ignoledge is the fact that it is not 
self-critical, but self-worshiping and self-reverential. Political bi’an 
strengthens ignoledge as a power through moral and aesthetical 
justification and the ‘scientific’ aspects of textual governance merely 
reinforce ignoledge through technocratic and theoretical calculation.

Drawing on Charles Perrow, Ulrich Beck demonstrates that 
‘science is no longer an experimental activity without consequences, 
and technology is no longer the low-risk application of secure 
knowledge. Science and technology produce risks in carrying out the 
experiments and thereby burdens society as a whole with managing 
the risks’ (Lash et al. 1996: 36).

The desire for a secure future, as envisioned by the downtrodden, 
is held at bay by the irrefutable political bi’an and knowledge of 
the meritocracy as manifested in innumerable strategies and as 
represented in textual governance, and in this sense the advent of 
ignoledge is when the ‘darkest darkness prevails’ (Lash et al. 1996: 
38).

First motivated and empowered by a prosperous and glorious 
history that can be dated back over 2,000 years and by a seafaring 
hero who allegedly circumnavigated the globe in 1421, it seems that 
the New Urban Kunming Plan, interwoven with a multicentred, 
multi-dimensional Yunnan, will definitely embark on a voyage of 
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magnificent grandeur. However, the vessel on which these dreams are 
carried may be a rocket or simply a ‘Ship of Fools’ (narrenschiff).

Conclusion: Liquid Modernity, Trilemma and Ignoledge 
In this paper, a Mundellian ‘development trilemma’ was proposed 

as a globalisation conundrum and an impossible trinity in order to 
describe three elements of ‘development’ running afoul with each 
other which has deteriorated into a vicious circle and occasioned in a 
Southwest China development case as: 

A. A development paradigm based on infinite growth and material 
abundance—a free flow of ‘modernity’, fluid modernity and a ‘civilised 
juggernaut’. In this case, we noticed that in SW China, people who 
possess more power and alternatives have chosen textual governance 
as a special governmentality technique in order to carve out a 
visionary time/space through an imaginary dotted line. 

Bauman argues, ‘At the threshold of the modern conquest of 
space, Descartes, looking forward, identified existence with spatiality, 
defining whatever exists materially as res extensa.’ (As Rob Shields 
wittily put it, one could rephrase Descartes’s famous cogito, without 
distorting its meaning, as ‘I occupy space therefore I exist’) (Bauman 
2000: 113).

Through examining possessed and dispossessed groups in 
the Kunming case, the local authoritative and totalitarian group 
customarily transformed ‘nouns’ into ‘verbs’, in the sense that first 
delineate a liquid political bi’an, then occupy real space/time through 
a transformative performance. They transgress boundaries, evade 
obstacles and traverse different liminal states in order to maximise 
the occupation of space, time and material abundance. 

B. Prosperity accessible to all and one ‘fluid’ development/modernity 
paradigm fits all—‘development by the people, for the people and 
of the people’; an ever-lasting exchange process between natural 

A: Free modernity �ow

B: Fixed and incremental growth C: Sovereign ethno-cultural continuity
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resources and artificial knowledge concoction. As a consequence, 
what we are witnessing is not a fixed and incremental growth based 
on an infinite growth preposition and accessibility to all—manifested 
by some promises—but a bizarre ‘pollution democracy’, pollution by 
the people, for the people and of the people.

In the field site for local villagers and the dispossessed/
disenfranchised mass, although they have been denied the chances of 
mapping out future development plans together with policymakers, 
unscrupulously using any resources at their disposal for material 
abundance accretion is tolerated by the government (and villagers) to 
some extent. Therefore, I found that almost every villager in my field 
site had amassed an abundance of material by misusing/overusing 
resources, generating rather sinister effects of environmental 
degradation. In this sense, the dispossessed are beneficiaries and 
victims of pollution. Their livelihood is dependent on building more 
properties (both for real use and as a means to acquire compensation 
money from the government when whole villages are destroyed for 
the political bi’an transformation plan such as a ring road highway 
that sweeps around the Oriental Geneva lake, linking all satellite 
counties into a solid New Kunming cityscape); growing more Chinese 
leeks and flowers by over-using fertilizers and pesticides; harvesting 
as much fish as possible from the lake, etc.

Accordingly, fixed and incremental growth is gained at the 
expense of environmental and human health through exploiting all 
resources, in the liquid modernity context no matter what space/
time they reside in: past (Zheng He, archaeological excavation of 
dinosaurs), present (lake pollution, urbanisation, political regime 
legitimacy), and future (development doxa that could occupy more 
space and time, be it virtual, real or surreal).

C. Nature conservancy and continuity of a cultural heritage—a 
‘stateless’ global village where miscellaneous cultures converge and 
intermingle versus a myriad of ‘sovereign tribes’ where culture is 
‘fossilized’ and sugar coated by incremental development (a sovereign 
ethno-cultural continuity).

Solid powers and liquid modernity abhor vacuum and obstacles 
in order to achieve the effect of over-saturation. At the same time, 
the self-acclaimed post-socialist state in a liquid modernity era needs 
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a historical corporeality and a transcendental avatar to accredit 
its sovereignty, ethno-centric identities, cultural and moral telos. 
This explains why the concepts of ti (substance), yong (function) 
and datong (great unity) have been used in producing key tropes of 
political bi’an and ignoledge.

Out of these liquid ‘trilemma’, the ignoledge should be treated 
as darkening light and concealed alētheia when memory persists 
and time melts, turning lithe, supple and fluid-like, as has been 
powerfully captured by Salvador Dali in his La persistencia de la 
memoria (The Persistence of Memory : a 1931 painting by the artist).
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6
C H A N D A N  M A H A N T A

Implications of Potential Climate Change 
Impact on Tibetan Eco-Hydrology

Introduction
Draped in vast expanses of snow, the high rising peaks of the 

Tibetan Plateau represent undoubtedly one of the most ecologically 
sensitive zones in the world. Its increasingly recognised significant 
role in global atmospheric circulation and its sensitivity to global 
change perturbations makes the plateau a distinctive land feature. 
Discerned as the ‘Third Pole of the World’, and the ‘Water Tower of 
Asia’, the plateau is a treasure house of extensive rangeland systems, 
wildlife habitat and is inhabited by a self-sustained community 
that strives, even in most inhospitable environment. Particularly, 
its unique eco-hydrology has a profound impact on the climate 
over China and the rest of Asia and is considered the ‘initiator’ and 
‘regulator’ of climate change, not only in Asia but in the major part 
of the northern hemisphere as well (Kreutzmann et al. 2010). With 
10 major rivers originating in Tibet, vast populations downstream 
are directly dependent on the waters that f low through these 
river systems. How some of the most densely populated regions 
downstream with challenging economic and social conditions have 
been greatly benefitted and diversely affected by the rivers of the 
Tibetan Plateau has been clearly manifested in several studies.

The plateau, a naturally endowed yet sensitive zone, in recent 
times, among other anthropogenic challenges, is under the threat of 
a changing climate. Glacial retreat, shrinking and disappearance of 
glacial lakes, drying of wetlands, reduced flow in many of the rivers, 
changing patterns of grassland dynamics, outburst of glacial lakes, 
shifting of rangelands are few of the marked impacts. These changes 
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in turn have greatly impacted the farming and nomadic communities 
at the local scale by altering water flow and by other intensified 
events like flooding, glacial lake outburst, etc. at a regional level. 

Challenges and Implications
The unique sensitivity of the entire Tibetan Plateau is a challenge 

in itself due to its exceptional glacial, hydrological and ecological 
characteristics. Changing climate dynamics of the last decades have 
accelerated and aggravated the scenario. Several reports have shown 
widespread climatic changes in the plateau indicated by long-term 
changes in the air temperature, precipitation, wind speed, solar 
radiation, and land surface parameters (Li et al. 2013). Significant 
increase in air temperature during 1960-2007 and subsequent 
increase in precipitation has been observed in the Tibetan Plateau 
(Wang et al. 2008, Xu et al. 2008), Li et al. 2013). This in turn is linked 
to the decrease in wind speed, and has direct bearing on the steady 
decline of the East Asian Monsoon winds (Xu et al. 2006, Zhang et 
al. 2007). Changes were also observed in pan evaporation paradox, 
surface solar radiation, warming trend of land surface temperature, 
upward trend in NDVI (normalised difference vegetation index)
(Zhong et al. 2011), downward trend in albedo along with noticeable 
changes in permafrost degradation (Cheng and Wu 2007, Guo et al. 
2012), glacial retreat (Kang et al. 2010), desertification (Wang et al. 
2004), and land use changes (Li et al. 2013, 2012.). 

Apart from climate induced natural perturbation, human 
interventions too believed to have threatened the mountain 
ecosystem. In the search for renewable energy sources, there have 
been increased interventions for dam building in the Tibetan Plateau 
region on a scale unprecedented in human history (Lewis 2013).  
Initiatives for developing cascades of dams for hydropower generation 
and irrigation are being planned and implemented on the premise 
that hydropower dams are safe source of energy generation. Yet, 
some of the direct implications of damming viz., altered river flow, 
destruction of precious environmental resources and displacement 
of indigenous communities negates the viability and sustainability of 
hydropower generation from the Tibetan Plateau region. 
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Climate Impacts on Tibetan Ecology
There has been a general consensus that effects of global warming 

are more pronounced at higher altitudes and nowhere more so than 
the Tibetan Plateau, which is warming twice as fast as the world 
(The Third Pole). In this light, the threat to the unique ecology can 
be more devastating than anticipated. Some of the world’s rarest 
wildlife species such as the Tibetan antelope and the snow leopard 
are believed to be at great threat due to the changing climate scenario 
(McCarthy and Chapron 2003). Climate change is likely to affect 
the persistence of large, space-requiring species through shifts in 
habitats, loss, and fragmentation (Forrest et al. 2012). Recent study 
by Forrest et al. (2012) has reported that about 30 per cent of snow 
leopard habitat in the Himalaya may have been lost due to shifting 
treeline and consequent shrinking of the alpine zone, mostly along 
the southern edge of the range and in river valleys.

Impacts on the Tibetan Nomads
Tibetan Nomads are the stewards of the plateau. Climate impacts 

on rangeland degradation have a direct impact on these nomads. 
The lives of the local communities and the nomads being entwined 
with the natural ecosystem of the plateau, have been beset with a 
grim apprehensions due to changing climate scenarios. While on 
one hand China’s policies of fast-track development are threatening 
the very existence of the nomads, climate change induced grassland 
degradation and rangeland shifting, changing biodiversity have 
furthermore aggravated the threat to their sustainability. 

Way Forward
Climate change impacts on the Tibetan Plateau are quite 

discernible. Implications of changing climate scenarios along with 
human perturbations has led to increased research initiatives to 
understand the impacts, and formulate mitigation and adaptation 
initiatives in the plateau. Apart from the scientific community, locals 
inhabiting the plateau are now aware of the changes and have taken 
community based approaches to mitigate and adapt to the changing 
climate. Yet for an overall mitigation and adaptation strategy, 
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concerted efforts to curb climate change implication on the sensitive 
eco-hydroloy should be based on at least the following: 

•	 Focus on solution-oriented research has to be geared up.
•	 Establish scientific collaboration across national boundaries, 

to include joint research and data sharing programmes.
•	 Carr y out comprehensive r iver-wide environmental 

impact assessments for all hydro power dams and other 
infrastructure projects.

•	 Explore the compelling alternatives to hydropower, such as 
solar, wind power.

•	 Build trust and cooperation at all levels, to include the 
communities across borders.

•	 Facilitate translation of key scientific papers from Chinese to 
English and vice versa.

•	 Adopt comprehensive measures and carry out conservation 
at different levels and fronts.

•	 There is a need to increase the resilience and the adaptive 
capacity of ecological and social systems to climate change.

•	 Integrated participatory approach for climate change 
mitigation and adaptation strategies, with special focus 
on Tibetan nomads, who are the stewards of the Tibetan 
rangelands, in the decision-making and management 
of the plateau’s natural resources is essential. Nomadic 
pastoralists are believed to be the best guardians of the 
Tibetan ecosystem, with their vast knowledge accumulated 
over the years, who can protect the land and livelihoods and 
help restore areas already degraded (The Third Pole).

•	 New skills to secure alternative employment for the worst hit 
Tibetan nomads should be disseminated.

•	 Conservation solutions must be based on solid science, 
sound policy, and local support, drawing on the knowledge, 
interest, and participation of the area’s communities.

•	 Research on individual-species climate models, which 
are more reliable than assemblage or community based 
models, for formulating guidelines for climate-integrated 
conservation planning needs to be taken up.
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N I M M I  K U R I A N

Tibet and the Himalayan Borderlands
Thinking Sub-regionally about  

Sustainable Development

Introduction
Sub-regional community building has seen robust growth across 

Asia as is evident from the thicket of growth triangles and sub-
regional economic zones. The idea of sub-regional cooperation is 
being raised to the highest levels of rhetorical importance by both the 
Indian and Chinese governments.1 There are interesting similarities 
between India’s Look East Policy, which was initiated in 1991, and 
China’s Western Development Strategy, which commenced in 1999. 
For instance, both programmes place a strong accent on reducing 
regional disparities and raising the socioeconomic profile of their 
respective border regions. Thus, China’s Open Door Policy for the 
western region recommended that ‘an opening programme that 
looks in two directions simultaneously: south and east to the coastal 
areas and developed countries; west and north to neighbouring 
countries across the Chinese border’ (Lu 1989: 4). In recent years, 
there has also been a growing emphasis on positioning northeast 
India as a gateway to the wider dynamic Asian neighbourhood. Sub-
regional initiatives like the Bay of Bengal Multi-Sectoral Initiative for 
Technical and Economic Cooperation (BIMSTEC), the Mekong Ganga 
Economic Cooperation (MGC) and the BCIM (Bangladesh, China, 
India, Myanmar) Forum formed in 1999 aim at integrating the entire 
eastern region of India with the regional neighbourhood.

	 1.	 Several such growth triangles or quadrangles are already in operation such as the Singapore-
Southern Johore-Batam Island, the Southern China Growth Triangle and the Yellow Sea 
Economic Zone.
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As India and China stand poised to initiate new conversations at 
the sub-regional level, could this offer an opportunity to fashion a 
new political imagination for Tibet and the Himalayan borderlands? 
India and China’s on-going parallel moves towards sub-regional 
integration provide an appropriate context, if ever there was need 
for one, to understand and probe Tibet’s myriad linkages with its 
Himalayan neighbourhood. Reclaiming it would also help engage 
more centrally with the paradox that Tibet, which looms large as 
the ‘Roof of the World’ remains virtually invisible today in India-
China relations. Despite the compelling immediacy of a 4,000 km 
long border, it is ironical that when we think of India and China we 
typically think of New Delhi and Beijing and not locations across the 
border. The truth is that perceptions have got so used to Tibet not 
being there that no one has bothered to raise the bar on a possible 
imaginary for Tibet (Kurian 2009).

An alternative imaginary for Tibet will call for an alternative 
reading of the sub-regional discourse itself. A largely uncritical 
framing of the sub-regional initiative as an economic project 
has meant that there is a whole set of missing issues and actors 
currently invisible to the policy and research gaze. A critical reading 
of the working of sub-regional arrangements from across Asia 
reveals the need to look more closely at the process of ‘landscape 
transformations’ and the contestations these are bringing in their 
wake. Resource degradation is becoming a common feature afflicting 
the Himalayan borderlands. Conservation of the ecological balance 
presents a set of shared challenges and opportunities that the entire 
region needs to collectively address. Water management issues, 
ecological imbalances in the form of rising temperatures, retreating 
glaciers and droughts and floods caused by indifferent or/and 
concentrated rainfall are increasingly finding their way to parts of the 
extended sub-region. Climate change is exacerbating the spatial and 
temporal variations in water availability with the annual runoff in 
mega deltas such as the Brahmaputra and Indus projected to decline 
by 14 and 27 per cent respectively by 2050. 

The growing pace of forest fragmentation, land conversion and 
habitat loss will require targeted policy and institutional support 
since these directly impinge on livelihood chances of the rural poor. 
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Of all the effects of these multiple stresses on the ecosystem, its 
social impact on the lives and livelihoods of local communities that 
depend on a range of ecosystem services will be the most serious. 
As a concept, sustainable development cannot be seen in isolation 
from critical issues of poverty reduction, land-use management, 
water supply, sanitation, waste management and disaster prevention. 
How can we understand many of these global challenges within the 
Himalayan borderlands?

Figure 7.1

Major River Sources in Tibet

	 Source:	 michaelbuckley@middledownintibet.com

Tibet’s linkages with its larger Himalayan neighbourhood 
also become salient as the fragile ecosystem of the Tibet-Qinghai 
Plateau shows signs of increasing stress as it struggles to cope with 
the furious pace of economic activity that forms part of China’s 
Western Development Strategy. This will also call for closer attention 
to understanding trends and patterns in China’s resource choices, 
particularly in the context of China’s growing water thirst and energy 
hunger resulting in a concerted national campaign to develop the 
country’s huge hydropower capacity.2 Much of this expansion is based 
on augmenting capacity in its western region, which is being projected 

	 2.	 China has an estimated total hydropower capacity between 378,000 MW and 384,000 MW 
(Brown et al. 2008).
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as the energy powerhouse of the country.3 Within the western region, 
Tibet is emerging as a focal point of hydropower expansion with 
a series of dams being planned on major international rivers like 
Salween, Mekong and the Yarlung Tsangpo (see Figure 7.1). As the 
headwaters of many of Asia’s mighty rivers, the Tibetan ‘water bank’ 
in every sense becomes Asia’s water bank and the environmental 
sustainability of Tibet means the environmental sustainability of 
much of Asia (Kurian 2004). Many of these rivers flow into some of 
the most populous regions of South and South East Asia. 

Many mega projects are transforming the face of Tibet. The 
‘pillar’ industries of mining and timber processing have fed the 
rapid industrialisation of Tibet, bringing in its wake the associated 
problems of deforestation, soil erosion, landslides, floods, acid rain 
and pollution especially of the water systems.

These also raise the larger question about the cumulative impact 
of massive dam-building projects across the entire Himalayan region 
and the consequences of such intensive interventions in a region 
that is ecologically fragile, environmentally sensitive and densely 
populated.

The dangers of water accumulation behind dams could also 
induce devastating artificial earthquakes (Valdiya 1992) in the geo-
dynamically active Himalayas—devastating earthquakes are an 
ever-present danger with a recorded history going back to the 13th 
century. A sobering reminder is that although the epicentre of the 
8.6 magnitude Assam earthquake was in Rima in south-eastern Tibet, 
it was the Brahmaputra valley that bore the most extensive damage. 
The earthquake blocked several tributaries of the Brahmaputra and 
created a ‘wall of water’ that was 30 feet high destroying several 
villages in its wake. As Gunn (2008: 417) notes, the 1950 Assam 
earthquake despite its devastating impact, ‘was not an Indian 
earthquake’. There is also disturbing new evidence emerging about 
dam-induced earthquakes. Recent research by Chinese scientists 
has revealed that the Zipingpu dam may have triggered the Sichuan 

	 3.	 China’s western region has a high degree of ethnic diversity with ethnic minorities constituting 
8.49 per cent of the population, making up 113.8 million and inhabiting 64 per cent of the 
country’s total area, mostly along international borders.
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earthquake in 2008 that resulted in 80,000 casualties (Kerr and 
Stone 2009).

A particular area of concern for downstream countries could 
be the environmental degradation facing the Tibetan ‘Three Rivers 
Area’ comprising the Yarlung Tsangpo, Lhasa river and Nyangchu 
basins in central Tibet, located in one of the most mineral resource-
rich areas of China. One of the most intensely exploited areas in 
this region is the Gyama valley with large polymetallic deposits of 
copper, molybdenum, gold, silver, lead and zinc. Gyama valley is 
situated south of Lhasa river, one of the five great tributaries of the 
Yarlung Tsangpo that merges with it 130 km downstream. Studies 
by Chinese scientists are pointing to the possibility of high content 
of heavy metals in the stream’s sediments and tailings that could 
pose a potential threat to downstream water users (Huang 2010). 
Global warming could further accelerate the movement of these 
heavy metals besides projected spatial and temporal variations in 
water availability. The annual runoff in mega deltas such as the 
Brahmaputra and Indus is projected to decline by 14 and 27 per cent 
respectively by 2050 (IPCC Climate Change Report 2001). This will 
have significant implications for food security and social stability 
given the impact on climate-sensitive sectors such as agriculture.

Thinking Sub-regionally about Sustainability
At the outset, there is a spatial dimension to mountain 

environments that merits special consideration in development and 
conservation policies. This means framing policies by acknowledging 
the tremendous diversity, limited production scale and fragility of 
mountain landscapes. This ecosystem diversity makes for immense 
cultural diversity and a multiplicity of knowledge systems steeped in 
a distinctly mountain way of life.

Establishing a Baseline Database
Establishing a baseline database for different biodiversity and 

ecosystem components will be an essential prerequisite for informed 
public policy on sustainable development (Kurian 2014a). Improving 
the scientific knowledge base could feed substantially into national 
policies for enhanced management of ecosystems. Several knowledge 
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gaps exist with regard to glacial movements and fragmentation, 
movement of wildlife species and changes in land use. All of these 
factors are crucial for determining patterns of climate change, 
hydrological response patterns, causes for ecological imbalances and 
in informing better policy decisions (Zomer and Oli 2011). Gaps in 
knowledge regarding transition of land use also need to be plugged as 
they have far-reaching socioeconomic as well as ecological impacts.4 
Studies in the Yunnan region have shown that in order to better 
monitor changing land use, national level monitoring has been 
abandoned in favour of a more sub-national scale of analyses (Melick 
et al. 2006). Studies have also shown that to build databases at sub-
regional levels, cooperation of all stakeholders is required.

Transnational Institution Building
There is considerable potential for the sub-region to build 

on nascent efforts at transnational institution building that are 
beginning to plug gaps in the knowledge base and are bringing 
together local, national and regional stakeholders. For instance, the 
Kailash Sacred Landscape Conservation Initiative started in 2009 
brings together India, China and Nepal to develop a framework 
for improved management of shared biocultural landscape issues.5 
The area covered includes the south-western part of Tibet and 
parts of northern India and north-western Nepal. Its members 
include ministries from the respective countries, scientific research 
institutions and community-based organisations in the member 
countries. The Brahmaputra Salween Conservation Landscape 
is another recent initiative by India, China and Myanmar to 
share experiences on landscape approaches towards biodiversity 
conservation issues. Three protected areas which will be the focus 
are the Gaoligongshan National Nature Reserve in China, Namdapha 

	 4.	 For more on ‘transitional theory’, see Erhrhardt-Martinez et al. (2002).

	 5.	 The KSL members include the Ministry of Environment and Forests, People’s Republic of 
China, Government of India and Ministry of Forest and Soil Conservation, Government 
of Nepal and the Chinese Academy of Sciences. The lead participating research institutions 
include the Institute of Geographic Sciences and Natural Resources Research, Chinese 
Academy of Sciences, G. B. Pant Institute of Himalayan Environment and Development and 
the Central Department of Botany, Tribhuvan University.



127
TIBET AND THE HIMAL AYAN BORDERL ANDS   •    NIMMI KURIAN

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

National Park in India and the Hkakaborazi National Park in 
Myanmar.

Himalayan-wide Networking Platforms
Issue-based linkages between Tibet with the larger Himalayan 

borderlands could help connect what may otherwise remain disparate 
dots in the conservation effort and bring together local, national 
and regional stakeholders (Kurian 2014b). For instance, there are 
transboundary environmental networks that focus on various 
aspects related to environmental protection such as the Asian 
Environmental Compliance and Enforcement Network (AECEN), 
South Asian Biosphere Reserve Network (SeaBRNet), Asian Network 
of Sustainable Agriculture and Bioresources (ANSAB), Freshwater 
Action Network South Asia (FANSA), Himalayan Conservation 
Approaches and Technologies (HIMCAT) and South Asian Network 
on Environmental Law (SANEL). Similarly, landscape approaches to 
conservation have the potential for improved management of shared 
biocultural diversity. Fledgling efforts at transborder institution 
building include the Kailash Sacred Landscape Conservation and 
Development Initiative by India, China and Nepal, the Brahmaputra-
Salween Landscape Conservation and Development Initiative 
by India, China and Myanmar and the Kanchenjunga Landscape 
Conservation and Development Initiative by India, Nepal and 
Bhutan. Initiatives such as these could help mediate competing 
interests of diverse institutional actors.

Bringing Tibet (Back)
As diplomacy becomes more of a networking activity with a 

range of actors acting as nodes in forging issue-based coalitions, 
a space is gradually opening up for subnational actors to work in 
close coordination with national governments on a range of areas 
like energy, environment, land use and transport, both during the 
process of negotiating international agreements as well as during 
the implementation of obligations and responsibilities ensuing from 
them. Intersectoral partnerships in the Himalayan borderlands 
could fulfil critical governance functions and nudge towards a 
more participatory environmental regime. This calls for a greater 
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appreciation of the role of partnerships as an important governance 
instrument with a capacity to jump scales from the subnational and 
national to the transnational. 

Collective learning platforms such as landscape conservation 
approaches are already beginning to bring in a wide range of actors 
and stakeholders that conventional governance arrangements 
failed to accommodate. It also has the potential to shift the focus 
to local sites and issues that have a direct bearing on the lives of 
communities. By decentring participation, it can have the potential 
to equip communities to be stakeholders and tackle common 
challenges of micro-level governance. Alternative democratic models 
at the community level point to the role that social networks play in 
raising awareness on social-ecological challenges. Such a system is 
thus more attuned to fostering democratic legitimacy on account of 
creating multiple layers and arrangements for information, debates 
and deliberations. At the outset, this will mean acknowledging that 
sustainable conservation and sustainable livelihoods of local people 
are inseparable. 

A decentred approach will also be well positioned to address 
the twin challenges of sustainability and social exclusion in the 
borderlands. Such an approach can, as John Dryzek (1997) points 
out, offer valuable lessons in social learning ‘for it does not rule out 
a variety of experiments in what sustainability can mean in different 
contexts, including the global context’. Many of these conservation 
conversations in the sub-region can be meaningful only by bringing 
Tibet back in and recognising the complex histories of transnational 
social and cultural exchanges that have operated above and below the 
national level.
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PA N K A J  C H A N D A N ,  A A D Y A  S I N G H  

and K I R A N  R A J A S H E K A R I A H

Biodiversity and Regional Significance of 
Himalayan High Altitude Wetlands

Introduction 
The Himalaya, which hold the largest volumes of ice outside of 

the polar regions (Xu et al. 2009), are one of the most important 
mountain ecosystems in the world. Forming a barrier between the 
Tibetan Plateau in the north and the alluvial plains of the Indian 
subcontinent in the south, the Himalaya are spread over an area of 
5,94,400 sq km, stretching out for about 2,500 km from west to east, 
at a width varying between 200 and 400 km from south to north 
(Sehgal 1999). 

The Himalaya, with their highly heterogeneous geography, affect 
large systems of air and water circulation thereby helping determine 
meteorological conditions in the Indian subcontinent to the south 
and in the Central Asian highlands to the north. The region holds 
significant importance in terms of richness of biodiversity, socio-
cultural diversity and ecological wealth. Many of the biodiversity 
species found in the Himalaya are primarily found in tropical forests 
and are secondarily adapted to the subtropical, mountain and 
temperate conditions prevailing at higher elevations. Characterised 
by the presence of rich alpine meadows, dense temperate forests 
and humid lowland jungles, the Himalaya have been identified as 
one of the 34 ‘biological hotspots’1 by Conservation International 
(Conservation International 2011). In particular, the high altitude 

	 1.	 ‘Biological hotspot’ is a natural environment with a high biodiversity containing a large 
number of endangered endemic species.



132  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

wetlands (HAWs)2 in the region have several characteristics that 
make them unique in terms of their biodiversity value. The plants and 
animals that occur in and around them are often endemic and highly 
adapted to their locations. 

Several of these wetlands depend on snow melt or runoff from 
many of the glaciers dotting the landscape. As these glaciers play 
an important role in feeding the Himalayan rivers, the Himalaya 
are often referred to as the ‘Water Towers of Asia’ (WWF 2009). 
The Himalaya influence the flow of tens of thousands of rivers and 
rivulets, all of which converge into three main river systems: the 
Ganges, the Brahmaputra and the Indus. 

In terms of their economic importance, by providing water for 
agriculture, industries and a number of settlements; electricity from 
hydropower; tourism and so forth, these mountain ranges directly 
or indirectly support the lives and livelihoods of over 300 million 
people (Schild 2008). For instance, Bhutan’s export revenue from 
hydropower accounts for 20 per cent of its economy (ADB 2014). In 
Nepal, agriculture which depends on water from Himalayan rivers 
and wetlands, contributes 34 per cent to the country’s GDP (gross 
domestic product) (the World Bank 2011) and employed 93 per 
cent of the nation’s workforce in 2004 (ADB and International Food 
Policy Research Institute 2009). The Himalayan states in India and 
the Xizang province in China also rely on tourism and agriculture 
for sustaining their economies. This region plays a big role in 
combating climate change as well; most HAWs are also considered as 
good carbon sinks because of their high productivity in the growing 
seasons (Chatterjee et al. 2010).

The Himalaya have profoundly shaped the cultures of the region, 
particularly for Buddhist and Hindu communities who look upon 
these mountains with great reverence. HAWs in particular have 
immense significance for local communities which depend on the 
resources found in and around HAWs to sustain their livelihoods, 

	 2.	 HAW is a generic term used to describe areas of swamp, marsh, meadow, fen, peat land or 
water located at an altitude above 3,000 MASL, whether natural or artificial, permanent or 
temporary, with water that is static or flowing, fresh, brackish or salt. In general, HAWs refer 
to the areas that are located at altitudes between the continuous natural forest border and the 
permanent snow line.
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cultures and spirituality. However, despite their profound significance 
for the region ecologically, socio-economically as well as culturally, 
HAWs have historically been undervalued and are only recently being 
recognised for their vital role in natural processes that extend far 
beyond their geographical locations and boundaries.

Biodiversity and the Ecological Significance of Himalayan HAWs
The functions performed by wetlands range from initiating 

primary production, regulating hydrological regimes such as 
groundwater recharge and flood mitigation, providing habitats 
and sustenance to numerous plants and animals to helping sustain 
human habitations. Himalayan HAWs also store water, feed 
groundwater aquifers, trap sediments, recycle nutrients and support 
high biological and cultural diversity. 

In addition to their hydrological importance at the basin level, 
wetlands and the ecosystems, HAWs support is also critically 
important from a biodiversity conservation perspective, especially 
in the arid trans-Himalaya. HAWs are repositories of rich aquatic 
biodiversity and provide important habitats and breeding grounds for 
important local and migratory species of waterfowl and other wildlife. 
HAWs are usually characterised by the existence of a permafrost layer, 
whether seasonal or diurnal, as well as a cold climate (Chatterjee et 
al. 2010). Lower temperatures and higher radiation provide a habitat 
primarily for grassland and shrub cover (Chatterjee et al. 2010), while 
the permafrost provides water for vegetation as well as for the soil, 
increasing its moisture retention capacity.  

The flora and fauna of the Himalaya varies with climate, rainfall, 
altitude and soil. The climate ranges from tropical at the base of the 
mountains to permanent ice and snow at the highest elevations. The 
diversity in altitude, rainfall and soil conditions combined with the 
very high snow line supports a variety of distinct plant and animal 
communities. 

Flora of the Himalayan HAW Ecosystems
The flora of the region falls under the alpine and high alpine 

zones and is dominated by annual and perennial herbs. Vegetative 
growth commences at the break of summer when melting snow 
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provides abundant moisture to alpine plants. Because of its unique 
location as an eco-tone between several floristically distinct regions, 
the flora of the high Himalaya represents affinities with elements in 
Pamir, Afghanistan, Siberia, Tibet and Himalayan flora along with 
its own unique communities, associations and endemic species. A 
review of available literature on the flora of the trans-Himalayan 
region suggests that approximately 750 species of flowering plants 
have been recorded so far (Kachroo et al. 1977, Rau 1974). The 
high Himalaya in general and high altitude wetland landscapes in 
particular harbour a large number of plants of special conservation, 
economic and ethno-botanical significance. These include a variety of 
aromatic and medicinal plants adapted to cold desert conditions such 
as Artemisia spp., Delphinium spp., Tanacetum spp. and Waldheimia 
spp. Nearly half of the flowering plants recorded in high altitude 
regions are reported to have medicinal values and many of them are 
highly vulnerable or endangered. Some of the widely used medicinal 
plants of the region are: Podophyllum hexandrum, Aconitum violaceum, 
Picrorhiza kurrooa, Rheum spiciforme, Hyoscyamus niger, Capparis 
spinosa, Delphinium brunonianum, Ephedra gerardiana, Hippophae 
rhamnoides and Inula racemosa. 

The vegetation in the region is sparse and depicts typical high 
altitude desert characteristics where productivity peaks only in 
the short summer season. This region is virtually treeless, except 
for isolated patches of Myricaria elegans and Myricaria germanica in 
addition to poplar (Populus spp.) and willow (Salix spp.) plantations 
in a few areas. Stream banks and marsh meadows around the HAWs 
exhibit a characteristic sedge dominated vegetation represented by 
species like Carex, Kobresia, Scirpus, Triglochin, Pucciniella, Ranunculus 
and Polygonum (Rawat and Adhikari 2005). The shallow parts of these 
wetlands support dense growth of aquatic plants such as Hippuris 
vulgaris, Potamogeton pectinatus, Potamogeton perfoliatus, Zannichellia 
palustris and Ranunculus natans.  

Fauna of Himalayan HAW Ecosystems
The fauna of the region exhibits several characteristics which 

have evolved as adaptations to the region’s extreme climatic 
conditions (Schaller 1998). Some adaptations are behavioural like 
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hibernation or seasonal migration from higher to lower elevations 
in winters, while others are physiological. Enlargement of the nasal 
cavity and developing a thick fur or a warm winter undercoat which is 
shed in summer are examples of physiological adaptations to the high 
altitude and extreme cold. A description of the characteristic faunal 
elements found in and around HAWs is now given.

Mammals
Despite the low productivity of the plant biomass and extreme 

climatic conditions, the faunal diversity of HAWs is perhaps highest 
among similar biomes of the world. The faunal assemblage of the area 
includes eight species of ungulates, six species of carnivores, three 
species of lagomorphs and four species of rodents.

Among the ungulates, Tibetan gazelle (Procapra picticaudata) is 
highly endangered. Another species of similar status is the wild yak 
(Bos grunniens) found only in a few areas in the Himalaya. Within the 
Indian limits of Changthang, Chiru or Tibetan antelope (Pantholops 
hodgsonii) can be observed in Chagchenmo and Daulatbeg Uldi valleys 
during the summers. The population of Tibetan argali (Ovis ammon 
hodgsoni) is also showing a decreasing trend. Ladakh urial (Ovis vignei) 
is another ungulate specie found near Chumathang, Neither and 
Tsokar basins. The population of Bharal or the Himalayan blue sheep 
(Pseudois nayaur) is distributed all over high altitude areas and at places 
where the terrain is steep, rocky and dissected. An important wetland 
dependent species of the region is the wild ass (Equus hemionus kiang) 
which is distributed mostly in flat areas near wetlands. 

The carnivore fauna of the area comprises of snow leopards 
(Uncia uncia), Tibetan wolves (Canis lupus chanco), Tibetan wild dogs 
(Cuon alpinus), Tibetan sand foxes (Vulpes ferrilata), red foxes (Vulpes 
vulpes) and Himalayan lynx (Lynx isabellina). Among the lagomorphs, 
woolly hare (Lepus oistolus), cape hare (Lepus capensis), Ladakh pika 
(Ochotona ladacensis) and Royle’s pika (Ochotona roylei) are widely 
distributed. The rodent fauna of this region includes the Himalayan 
marmot (Marmota himalayana) and four small rodents, the yellow 
necked field mouse (Apodemus flavicollis), Ladakh hamster (Cricetulus 
alticola), Royle’s vole (Alticola roylei) and Stoliczka’s mountain vole 
(Alticola stoliczkanus). 
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Birds
The avian fauna of this region is also quite diverse, with both 

Palearctic and Oriental elements and a range of behavioural 
adaptations to make best use of the very limited, but locally and 
seasonally abundant resources. According to recent checklists, trans-
Himalayan avifauna comprised of 415 bird species belonging to 
153 genera and 43 families. High density and diversity of birds in 
this region are probably due to the large number of wetlands that 
provide breeding grounds to numerous species of birds such as the 
black necked crane (Grus nigricollis), bar-headed goose (Anser indicus), 
ruddy shelduck (Tadorna ferruginea), gadwall (Anas strepera), mallard 
(Anas platyrhynchos), Eurasian wigeon (Anas Penelope), garganey (Anas 
querquedula), red-crested pochard (Rhodonessa rufina), great crested 
grebe (Podiceps cristatus), lesser sand plover (Charadrius mongolus) 
and green sandpiper (Tringa ochropus).

Fifteen (15) species of birds of prey have been recorded in 
the Himalayan HAW areas, which include breeding populations 
of the upland buzzard (Buteo hemilasius) and golden eagle (Aquila 
chrysaetos), while the saker falcon (Falco cherrug) also breeds near 
some HAWs. The sighting of this species in the Tsokar area of Ladakh 
during 2013 and 2014 was recorded by the WWF field team, which is 
the first breeding record of this species in India. 

Amphibians and Reptiles
The cold, arid region with long winters, generally makes the area 

unsuitable for ectothermic herpetofauna. So far, only two agamid 
lizard species, Phrynocephalus spp. and Phrynocephalus reticulatus have 
been reported in the Himalayan HAW region. 

Fish
Very little is known about the ichthyofauna of HAWs. Five 

families of fish have been recorded in Ladakh of which four belong to 
the loach family (Homalopteridae) while one is a cyprinoid of the carp 
family. Schizopygopsis stoliczkae are commonly found in streams 
and rivers in Changthang. Two of the loaches, Triplophysa griffithi 
collected in Tsomoriri and Triplophysa choprai from the Muglab 
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stream near Pangong Tso are new records from Ladakh (Shivakumar 
2002).

Conservation Challenges and Threats to HAWs in the Himalaya 
While HAWs provide many important ecological services 

to sustain livelihoods in the mountains as well as in the more 
heavily populated, economically and agriculturally valuable areas 
downstream, these wetlands are facing the brunt of increasing 
development activities, anthropogenic climate change and unplanned 
tourism, while some are threatened by tremendous grazing pressures 
and degradation in their catchment areas (Chandan et al. 2008).

Further, research shows that ‘water towers’, or mountain areas 
where there is significant runoff to lowland catchments, are more 
sensitive to climate change than other regions (Chatterjee et al. 
2010). Though this fragility is inadequately understood, mountain 
ecosystems are considered more prone to impacts caused by natural 
as well as anthropogenic factors. Himalayan wetlands in general, and 
HAWs in particular, are exceptionally vulnerable to a wide variety 
of human and environmentally driven threats, perhaps due to the 
fine ecological balance of geography, altitude and climate that they 
depend on. 

Indirect Drivers of Threats to Himalayan HAWs
(a)	 Demographic and Economic Drivers: While population growth 

is not as dire a threat to Himalayan HAWs as it is to 
biodiversity elsewhere, there has been an increase in demand 
for natural resources to keep up with the growing needs of the 
population. The rate of development has been comparatively 
lower in remote mountain regions such as the Himalaya, yet 
globalisation has had a subtle but definite impact; changing 
aspirations are leading to a shift in consumption patterns 
and lifestyles which are more resource-intensive than before. 
In the high Himalaya, the influx of unregulated tourism 
is one of the most pronounced ill-effects of economic 
development. While tourism could be a useful tool if 
used complementarily with conservation strategies, in its 
current state it has led to a rapid increase in the number of 
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tourists, and hence the need for disproportionate amounts 
of resources, often wetland-dependent ones such as water, 
timber, firewood or fish, to sustain them. Tourism has been 
accompanied by unplanned infrastructural development 
such as the construction of buildings, sometimes quite close 
to the peripheries of wetlands, the construction of roads 
and the development of hydropower projects without much 
thought regarding the ecological repercussions of these 
developments. 

(b)	 Socio-political, Cultural and Religious Drivers: The vulnerability 
of the Himalayan region is caused in part by geographical 
conditions and in part by transboundary issues and the large 
military/paramilitary presence in some locations. Further, 
the culture of transhumance and nomadic pastoralism is 
a way of life in this region; nomadic communities such as 
the Changpas of Ladakh or the Gaddis of Himachal depend 
almost entirely on these wetlands for grazing their livestock, 
their primary source of income in a difficult landscape. 
Resource consumption is also dictated to some extent by 
traditional beliefs and practices. For instance, the custom of 
using medicinal and aromatic plants found in the catchment 
areas of wetlands as alternative cures for illnesses and 
ailments has also been leading to over-harvesting of these 
plants and consequent degradation of the catchment areas of 
some wetlands. 

Direct Drivers of Threats to Himalayan HAWs
(a)	 Changes in Land Use and Degradation of Wetland Habitat: 

Development pressures such as illegal encroachments and 
deforestation lead to changes in land use and cover around 
wetlands and their catchment areas. This can affect the 
natural filtration system provided by wetlands and impact 
the quality of water, while increased soil erosion due to loss 
of vegetative cover results in increased sedimentation in 
lakes and wetlands. Landscape fragmentation and changes in 
drainage patterns because of land use change can also cause 
impediments in the interconnectedness of wetland channels 



139
BIODIVERSITY AND REGIONAL .. .    •    CHANDAN, SINGH AND RAJASHEKARIAH

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

and complexes, which in turn will have cascading effects on 
downstream river flows in terms of the quality and volume 
of freshwater provided to lowland communities. Through 
human interactions, the degradation of wetland habitats also 
affects floral and faunal species that may be endemic to the 
area and causes shifts in biodiversity due to the vulnerability 
of species with restricted habitat availability. Further, 
external inputs such as solid waste, sewage, pollution, 
faecal contamination and, in some instances, pesticides 
and fertilisers are also being dumped or channelled into 
wetlands. The corresponding decline in water quality can 
have disastrous consequences for wetland biodiversity. 

(b)	 Harvest and Resource Consumption: Changing lifestyles and 
the onslaught of the tourism industry have spurred over-
fishing, indiscriminate logging for timber and firewood 
collection as well as the over-harvesting of other wetland-
based resources such as medicinal plants to meet the 
needs of both tourists and local people. Poaching and 
hunting of wildlife is a growing threat as well. Further, 
changes in grazing practices followed by nomadic pastoralist 
tribes which use fodder grass and vegetation from HAW 
catchments to graze their livestock also impact the ecological 
health of wetlands. An increasing trend in the number of 
livestock owned by these communities has been noticed. This 
coupled with the tendency to overgraze pastures reduces 
rangeland productivity. Further, livestock also compete with 
wild herbivores for the limited resource base, especially in 
the lean season—a recent study revealed that 95 per cent of 
all forage across the Tibetan Plateau, Mongolia and northern 
India is consumed by livestock, leaving just 5 per cent for 
wild animals (Berger et al. 2013). There is already growing 
evidence that there has been a decline in the number of 
prey species in HAW regions, due to which predators turn to 
livestock instead. This brings local communities into direct 
conflict with predators such as snow leopards, sometimes 
leading to extreme reactions such as retaliatory killings of 
these endangered animals by angered communities. 
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(c)	 Climate Change: The most immediate and perhaps extreme 
threat to Himalayan HAWs comes from climate change. The 
average temperature in the Himalaya is increasing faster 
than it is in other areas; research indicates that progressive 
increases at higher elevations are occurring at a rate three 
times higher than the global average (Solomon et al. 2007). 
Precipitation on the other hand has shown varying trends 
in different parts of the Himalaya (Xu et al. 2009) though 
the IPCC predicts an overall increase in precipitation in 
the Tibetan Plateau by 2080 (Cruz et al. 2007). Increasing 
evaporation and transpiration accompanied by these changes 
in temperature and precipitation will result in the shrinking 
of the permafrost layer which is necessary for the normal 
growth and reproduction of vegetation as it contributes 
to soil fertility and moisture. Further, the unique floral 
and faunal wealth of the Himalaya is undergoing various 
structural and compositional changes due to climate change; 
the increase in temperatures may shift various species to 
higher elevations. 

Alarming trends of glacial retreat and the formation or expansion 
of glacial lakes have also been noted as a result of melting glaciers 
and increased runoffs (Bajracharya and Shrestha 2007). Lake level 
variations are considered indicators of climate change. A recent study 
noted an increase in spread area and water levels of a majority of 
the surveyed lakes in the Himalaya-Karakoram region which may be 
attributed to an increase in glacial melt runoff caused by glacial retreat 
(Shrivastava et al. 2013). The increasing frequency of extreme events 
in high altitude regions is another indicator of the likely impacts 
of climate change, with severe impacts on ecosystems, species and 
local people. Climate change will therefore add a further burden to 
communities who are already poor and vulnerable and who depend on 
the ecosystem’s goods and on the services of wetlands and rivers.

Potential Impacts of Neglecting Threats to Himalayan HAWs
Climate change and variability will affect wetlands and their 

provision of services as the hydrological cycles that these wetlands 
are dependent on may change. Increased air and water temperatures 
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also bring risks of changes in the quality of standing water with 
lower salinity and increased photosynthesis and a change in biota 
(WWF 2006). Glacier retreats are significant and their implications 
for water resources could be serious because these glaciers feed the 
headwaters of the river basins that sustain one of the world’s most 
populous regions. Changes in volume and timing of the runoff which 
affect the discharge of rivers (Chatterjee et al. 2010) disrupt flood 
and turbidity cycles and hence may have negative biodiversity and 
economic consequences. There is likely to be an increased discharge 
in lowland rivers initially, but there may be acute water shortages in 
the long-term. Further, the increasing volumes of melt water flowing 
downstream every year can contribute to or even initiate instances of 
flooding and landslides. The observed increase in the number and the 
size of glacial lakes gives rise to the increased possibility of GLOFs 
(glacial lake outburst floods), where water gushes past the lake’s 
edges causing torrential flooding in downstream areas.

Further, wetlands foster vegetation growth that reduces soil 
erosion hence contributing to stabilising the mountain landscape. 
However, unchecked deforestation and unregulated harvesting of 
wetland resources can lead to gradual desertification, while soil 
erosion will lead to increased sedimentation in lakes. Degradation 
of permafrost will further reduce soil moisture content, which in 
turn will impact the vegetation cover as well. Further, an increase in 
livestock numbers coupled with decline in populations of prey species 
is likely to intensify man-wildlife conflicts because of livestock 
predation which could have disastrous consequences for globally 
threatened species such as the snow leopard. 

Conservation Efforts at the Regional Level
The Ramsar Convention on Wetlands of International Importance, 

an international treaty for the conservation and sustainable 
utilisation of wetlands signed in Ramsar, Iran in 1971, recognised 
the importance of regional cooperation in achieving effective 
implementation. Ramsar adopted recommendations and resolutions 
that encourage development of regional and cross-country initiatives, 
one of which has been established in the Himalaya. World Wetlands 
Day is celebrated on 2 February each year all over the world to 



142  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

commemorate the signing of the Ramsar Convention while increasing 
awareness about wetland conservation in general. 

In 2002, WWF International, the Ramsar Bureau and the 
Government of the People’s Republic of China organised a regional 
workshop in Urumqi, China on ‘Conservation of High Altitude 
Wetlands in the Himalaya’. This workshop marked the initiation of a 
regional cooperation on wetland conservation in the high mountain 
areas with wide participation from countries in the Himalayan-
Tianshan continuum. This workshop was followed by a number of 
regional and international collaborations, initiatives, workshops and 
forums in the past decade such as the Ramsar Regional Initiative and 
the Himalayan Wetlands Initiative (HWI). HWI was started in 2009 
as a combined effort of the Ramsar Convention Secretariat, Wetlands 
International, International Centre for Integrated Mountain 
Development (ICIMOD) and WWF to promote the objectives of 
the Ramsar Convention and implement the Ramsar Strategic Plan 
through cooperation and collaboration between the countries of the 
Hindu Kush Himalaya and the Pamir-Alay region. HWI aims to study 
transboundary issues related to HAWs, foster interdisciplinary and 
collaborative research and implementation and build the capacity of 
partners and stakeholders involved in HAW conservation. 

In order to conserve HAWs at the regional level, WWF has 
initiated a programme ‘Saving Wetlands Sky High’ (SWSH) in 
five countries—Bhutan, China, India, Nepal and Pakistan. The 
programme was planned using a multi-stakeholder and multi-scalar 
approach, focussing on the Hindu Kush-Karakorum-Himalayan 
region with technical and social interventions intended to strengthen 
and empower wetland communities, developing sustainable wetland 
management plans, addressing threats related to high altitude 
species such as the snow leopard and black-necked crane, promoting 
responsible tourism and assisting in the formulation of a policy and 
regulatory framework.

Conclusions and Recommendations
Given the well-documented ecological significance of the 

Himalayan HAWs, it is imperative that their conservation be made a 
priority at the regional level and sound adaptation and management 
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plans be developed and implemented. Informed by regional efforts 
for Himalayan wetland conservation spanning over a decade, the 
authors make the following recommendations for the conservation of 
HAWs in the Himalayan region:

•	 Strengthened research and quantitative baseline studies need 
to be carried out to improve knowledge about the Himalayan 
wetland ecology in order to understand long-term impacts 
of natural and anthropogenic factors on HAWs, particularly 
their hydrology and biodiversity. 

•	 Creating a biodiversity inventory for HAWs in the Himalayan 
region will help estimate biodiversity losses in the future and 
inform the development of conservation management plans 
to address the range of threats to biodiversity.

•	 Conservation action plans for endemic and endangered 
species such as the black-necked crane and the snow leopard 
should be formulated to ensure successful and continuous 
breeding of populations of these species. 

•	 Promoting the wise use of wetlands through community-
driven participatory approaches and co-management such 
that livelihoods and natural resources are both conserved and 
maintained will lead to longer-term and more sustainable 
conservation.

•	 The transboundary nature of Himalayan waters needs a 
collaborative, cross-country approach. Mechanisms and 
facilities for improved regional cooperation, institutional 
capacity building and knowledge transfer among various 
stakeholders should be developed so as to increase their skills 
and knowledge base. There should be continued association 
between the Ramsar Secretariat, ICIMOD, International 
Union for Converzation of Nature (IUCN), Wetlands 
International, WWF and other organisations working on 
Himalayan HAW conservation to facilitate this. 

•	 Planned conser vation and restoration strategies for 
Himalayan HAWs should be built on a climate adaptation 
framework so as to support the natural carbon sequestration 
function of HAWs and hence serve as a low-cost greenhouse 
gas emission mitigation strategy for the Himalayan region. 
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Mitigation measures should be planned and early warning 
systems put in place to prevent disasters and reduce 
disaster vulnerability of HAW regions. Tools such as 
hydrological modelling of glacial lakes, terrain classification 
and vulnerability assessments must be carried out to 
understand GLOF impacts (Bajracharya and Shrestha 2007) 
and adaptation strategies planned accordingly. 

•	 The lack of a policy-supported conservation framework 
makes it more difficult for all stakeholders—be the local 
people, district authorities or government officials—to 
face the challenges and opportunities associated with the 
sustainable conservation, exploitation and management of 
HAWs. Conservation organisations should strengthen efforts 
to inform policy by filling in existing knowledge gaps and 
bridging the science-policy divide. 

•	 There has been inadequate research and testing of incentive 
mechanisms for conservation of HAWs. For instance, water 
allocation strategies are often based on human uses and not 
ecological requirements. The economic valuation of wetland 
ecosystem services must be explored as a tool for informing 
decision-making and policy bringing forth an economic 
argument for conservation of HAWs. 

•	 Lastly, all conser vation strategies must address the 
vulnerabilities of the Himalayan region because of its diverse 
geographies, seasonal inaccessibility and extreme climatic 
conditions. This needs to be factored into strategic planning 
at the local, national as well as regional level, while taking 
into account the challenges of monitoring and assessing 
impacts of interventions due to remoteness and harshness of 
weather conditions.
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Coordination of Water Resource  
Development and Ecological Protection  

in the Arid Qaidam Basin, North  
Qinghai-Tibet Plateau

Introduction
Water resource development certainly has a negative effect on 

the environment, especially in arid regions. Human activities (mostly 
water extraction and diversion) in arid close basins diminish the 
water supply for the lower area of the basin, induce a lower water 
table in the lower area and reduce the vegetation cover, making the 
arid land more receptive to wind erosion. At the same time, human 
activities are modifying the water budgets of terminal lakes, resulting 
in local climate change which desiccates the lakes partially or 
completely into playas (Gill and Cahill 1992). In those disturbed arid 
close basins, when terminal lakes undergo anthropogenic desiccation 
and form playas, the resulting geological process may constitute 
particulate air pollution, which in turn has major environmental, 
economic and health impacts on the human system (Gill 1996). 
Probably the most notorious example of the creation of a dust storm 
resulting from the draining of a saline lake is the Aral Sea in Central 
Asia. In the Aral Sea basin, large-scale irrigation along the tributaries 
Amu Darya and Syr Darya has reduced this inland water body, once 
the 4th largest, by half its area and three quarters of its water volume. 
The desiccation of Aral Sea has resulted in the collapse of the fishing 
industry and many serious human health problems. Disappearing 
delta areas have caused the extinction of habitats and of endemic 
species (Glantz 1998). 
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Facing the contradiction between development and environmental 
protection, there are two viewpoints that are located in two extremes. 
One is that development has the highest priority and no matter what 
degree of environmental damage, development should go ahead. The 
other is that no project should be developed without safeguarding 
and protecting the environment. What is certain is that both these 
viewpoints are not realistic.

In dealing with this contradiction, it may be useful to consider the 
Golden Mean concept of Confucianism that was elaborated upon by 
Confucius (BC 551-BC 479) about 2,500 years ago. The core ideology 
of the Golden Mean is not going to the extreme, but adhering to the 
middle.

Given that so many people have already lived on earth, it is 
necessary to develop resources to help human beings live. What 
we can and should do is to minimise the negative impacts of 
development.

Here we present a case of coordination between water resource 
development and environmental protection. 

Study Area
Qaidam basin is an arid basin on the north Tibetan Plateau, 

located in between 35°00’-39°20’N latitude, 90°16’-99°16’E longitude. 
With 800 km in length from west to east and 300 km in width from 
south to north, it extends from the northwest to the southeast. Most 
parts of the basin belong to Qinghai province, only a small part in the 
southwest belongs to the Xinjiang Autonomous Region and a very 
small part in the northwest belongs to Gansu province. 

The basin is bound on the south by the towering Kunlun 
mountains which have many peaks in the western part that are 
higher than 6,000 m above sea level, and on the northwest and 
northeast by Altun and Qilian mountain systems. The elevation in 
the basin’s lowest central area is up to 2,675 m. The Qaidam basin 
is the 3rd largest and the highest closed basin in China. Unlike many 
other arid zones in the world, the basin exhibits the geomorphologic 
features of high altitude and low air pressure. The total area of 
the interior drainage is 0.275 million sq km, 54.8 per cent (150.8 
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thousand sq km) of which is covered by mountains and 45.2 per cent 
(124.2 thousand sq km) by plain area. 

Figure 9.1 

The Location and Provincial Boundary of Qaidam Basin

Table 9.1

Water Resources of Qaidam Basin within the Qinghai Province

Zone Area 
(km2)

Preci-
pitation 

(mm)

Runoff 
(mm)

Surface 
Water 

(0.1b m3)

Ground 
Water 

(0.1b m3)

Total  
Water 

(0.1b m3)

Water 
Resources 

Module (10k 
m3/km2)

The east 79,999 164.8 21.4 17.10 14.63 20.99 2.62 

The west 177,766 87.4 15.4 27.30 22.55 31.70 1.78 

Total 257,765 111.4 17.2 44.40 37.18 52.69 2.04 

	 Source:	 Authors.

The average annual precipitation in the area is less than 200 
mm per year; it is less than 50 mm in most of the bottom areas. The 
plain area contributes almost no runoff to the river system in the 
basin (Figure 9.2). Being highly dependent on precipitation in the 
mountain area, the Qaidam basin faces severe water scarcity. 
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Figure 9.2  

The Elevation and Annual Precipitation of Qaidam Basin

For the Qinghai part of the basin, the surface water resources is 
4.440 billion m3 and the groundwater resources is 3.718 billion m3. 
Deducting the overplay, the total water resources are 5.269 billion m3 

(Table 9.1).
Qaidam basin is rich in natural resources like potassium in the 

salt lake, oil and natural gases, non-ferrous metals and coal. The pre-
condition for developing these resources is a supply of water.

Competition for Water Resources in the Qaidam Basin
Firstly, there is vast dry land in the plain area of the basin that 

would be suitable for cultivation if there is enough water. It has 
special advantages of a dry plateau, including rich sunshine and a 
combination of hot days and cool nights that are beneficial for the 
nutrient accumulation of crops. In fact, the record of spring wheat 
yield of unit land 1,013 kg/mu (1.5195 t/ha, averaged for 3.91 mu 
land) was created in Xiangride farmland, Qaidam basin (Editor 
1978). Several times in the past the government wanted to enlarge 
the cultivated land area. But compared to the vastness of the land, 
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the water resources are not enough. The water resources module is 
only 20,000 m3/km2, that is, only a tenth of the semi-arid area and 
a hundredth of the tropical rain forest area. Under conditions of 
‘no irrigation, no planting’, the size of the cultivated land is limited 
by the availability of water for irrigation. If we do not put a limit 
on agricultural land development, all the water may be used by 
agriculture.

Secondly, the development of rich core resources such as salt 
lake resources, crude oil and natural gas, also need a lot of water. 
In particular, solid potassium scattering within Salt NaCl has to be 
dissolved for producing potassic fertilisers, and this also needs a lot 
of water. According to some estimates, more than 1 billion m3 would 
be needed for developing salt lakes.

At the same time, the ecological landscape in the dry plain areas 
such as terminal lakes, swamps, grassland and bushes, also requires 
surface or ground runoff resources. As the Qaidam basin is located 
along an international bird migration route, in summer, black-necked 
cranes can be found here. The grassland at the bottom of the basin 
is also a winter grazeland for nomadic people. So the lakes, rivers, 
swamps and grassland at the bottom of the basin have significant 
ecological and economic importance. 

Finally, although the water demand for household and municipal 
use is relatively little because of sparse population distribution, these 
need higher quality and a guaranteed level of water. So therefore 
there exists acute competition between agriculture, industry, 
household and the natural ecosystem for water resources.

Coordination between Water Resource  
Development and Environmental Protection

Integrated Basin Water Resource Planning  
Including Ecological Water Requirement Allocation

The core problem here is the rational distribution of water 
resources between different sectors, especially between human use 
and natural ecological use. 

For meeting the needs of socio-economic development and 
maintaining the integrity of the water-depended ecosystem, 
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the Central government of China ordered all basins should have 
integrated water resource planning. The process of integrated water 
resource planning follows the following steps:

•	 Identifying the ecosystem that may be influenced by water 
development.

•	 Identifying the objectives of protection: What should be 
protected?

•	 Deciding on suitable standards of protection.
•	 Estimating the water requirements of the ecosystem that 

should be supplied by runoff.
•	 Estimating available water resources for human beings. After 

meeting ecological water requirements, only what remains of 
the runoff can be used for humans. 

•	 Distributing the human-available water resources rationally 
between agriculture (including economic use of water for 
irrigation and fishery), industry, human living and artificial 
ecological use (such as artificial water bodies, artificial 
fountains and artificial green land).

For estimating ecological water requirements that should be 
supplied by runoff in the Qaidam basin, we calculated the water 
requirements of a natural lake located within the plain area possibly 
impacted by water resource development by multiplying the lake 
area that should be maintained with local surface water evaporation 
intensity.

Similarly, water requirements for swamps, grassland and bushes 
at the bottom of the basin where precipitation can be ignored and 
the vegetation mostly relies on surface or groundwater runoff from 
the upper reaches, was decided by the protection area and the evapo-
transpiration parameter. 

Rivers: For key river profiles, we estimated how much water is 
needed for down reach lakes, swamps, vegetation and the rivers 
themselves.

The Result: For 5.269 b.m3 runoff water resources, 3.4 b.m3 should 
be maintained for natural ecological use. This accounts for about 65 
per cent of the total water resources. 
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Administration Procedure for Guaranteeing  
Ecological Water Requirements

For dealing with ecological water requirements, the Chinese 
government has set up strict administrative procedures. The 
recent processes of water resource management at all levels of the 
government include:

•	 Integrated water resource planning for basins.
•	 Middle to long-term water demand and supply planning.
•	 Environmental impact assessment of planning.
•	 Assessment of construction projects on water resources.
•	 Water withdrawal permission applications and supervision 

for projects.
All water users should get water withdrawal permissions. For 

new projects, passing the project water resource assessment is a 
pre-condition for getting water withdrawal permissions. The water 
resource assessment management method of construction projects 
stipulates that all new construction projects should pass a water 
resource assessment, which especially assesses if there is a suitable 
water supply source for the project. 

Through this administrative system, the uses for water are 
planned and controlled effectively so that there are better chances of 
ecological water requirements being guaranteed. 

In recent years, the Chinese government has also put forward 
the strictest policy for water resource management in its ‘Three Red 
Lines’: water withdrawal red line, water use efficiency red line and 
wastewater emission red line. The policy also sets out a cap on water 
withdrawal for the whole nation, for every province, autonomous 
region and municipality, and locally for every county. For the Qaidam 
basin, the water withdrawal red line is about 1.7 billion m3. This 
means that water withdrawal from local water bodies should not 
surpass 1.8 billion m3. Because the total water resources are 5.269 
billion m3, it ensures that 3.569 billion m3 of water is not diverted. 
Considering that the diverted water will partly return to the natural 
water body, the water that is usable for the natural ecosystem at the 
bottom of the basin is more than what we estimated and planned 
previously (3.4 billion m3). 
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China’s Role as an Investor Both  
Upstream and Downstream in Hydropower

China’s Dam Building Boom: Policy  
Developments and Implementation Problems

China’s 12th Five Year Plan is committed to the largest dam 
building boom in history. Between 2011 and 2015, China aims to 
begin construction on 160 GW of hydropower capacity including 
more than 50 large-scale dams on key rivers such as the Yangtze, 
Jinsha and Dadu and also on the headwaters of China’s major trans-
boundary rivers Nu (Salween), Yarlung Tsangpo (Brahmaputra) and 
Lancang (Mekong). In total, China’s hydropower capacity will reach 
290 GW.

Already, dams on the upstream of the Mekong are underway with 
the lower cascade (the area closest to the Lao PDR and Myanmar 
border) of seven dams being complete and construction on the 
next seven on the midstream well underway. However, plans on 
Nu (Salween) river while relatively advanced (with up to 31 dams 
planned) remain unclear with no approvals given, following Premier 
Wen Jiaobao’s original suspension order. On the Yarlong Tsangpo, 
(Brahmaputra) up to six dams are in the construction pipeline. 

In recent years, the Chinese government has issued regulations 
providing for the development of river basin-level hydropower 
plans and clearer provisions for Strategic Environmental Impact 
Assessments (or Planning EIAs as they are referred to in China) 
concerning hydropower projects. The regulations also specifically 
single out hydropower projects on transboundary rivers on the basis 
that they are important rivers. Section 3 of the Provisional Measures 
for the Evaluation of River Hydropower Plans and Environmental 
Impact Systems (issued by NDRC in 2011, circular no. 2242) requires 
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that the hydropower development of important rivers such as trans-
boundary rivers be carried out in ‘comprehensive coordination with 
the principles of ecological protection, overall efficiency, harmony 
between man and nature and the promotion of sustainable economic 
and social development.’ It goes on to note that environmental 
impact assessments should be used to predict, mitigate and minimise 
a project’s environmental impacts. Regulations such as these that 
give priority to respecting ecological limits, healthy rivers and 
balanced development have been the focus of several regulations 
prepared by the Ministry of Environmental Protection. However, 
better policy does not directly solve key implementation issues in 
hydropower planning and approval in China, particularly when it 
comes to environmental and social protections. A report prepared 
by Chinese environmental NGOs titled ‘The Last Report on China’s 
Rivers’ in December 2012 found that outdated and powerless 
approval processes, ignored public participation channels, acceptance 
of project construction before approval and failure to properly place 
resettled communities had undermined the effectiveness of new 
legal protections. In particular, environmental approval processes 
designed to guide and manage the ‘dam rush’ were powerless. Despite 
fines and penalties issued against Chinese energy companies building 
dams without proper approvals, instances of meaningless public 
consultations on the locations of hydropower projects well after the 
cofferdams are built, still occur.

Chinese Dam Builders ‘Going Global’ and  
Evolving Practices Around Hydropower Projects  
on Transboundary Rivers

The Chinese government’s own ‘going out’ policy has supported 
the Chinese dam building industry to emerge as a giant in the global 
hydropower industry. To date, International Rivers is aware of 304 
projects in 74 countries in which Chinese companies or financiers are 
involved in some form.1 International Rivers engages in a constructive 
dialogue with Chinese overseas dam builders and financiers about 
environmental policies and specific projects. An important element 

	 1.	 International Rivers, China Overseas Dams List, available at: http://www.internationalrivers.
org/node/3611.
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of this programme is a dialogue that International Rivers has had 
with the management and staff of Sinohydro, China’s and the world’s 
biggest hydropower contractor, since 2009. As part of this dialogue, 
Sinohydro was encouraged to prepare and adopt an environmental 
policy that reflected highest international standards. It provided 
detailed recommendations and feedback when the company invited 
International Rivers’ input in 2010, and concluded that the resulting 
Sustainable Development Policy Framework put Sinohydro at the top 
of the league in terms of policy commitments. International Rivers 
also provides regular inputs to the company on projects of concern, if 
possible at an early stage of project development.

Since 2006, the International Rivers programme has witnessed 
and achieved significant progress:

•	 Sinohydro adopted a Sustainable Development Policy 
Framework in 2011. The framework is committed to following 
the World Bank’s safeguard policies, defines environmental 
no-go zones such as national parks, recognises the rights 
of indigenous peoples as enshrined in the respective UN 
declarations and is committed to creating mechanisms for 
addressing the grievances of project-affected people.

•	 The China Export Import Bank adopted and published 
detailed environmental guidelines in 2007, and the China 
Banking Regulatory Commission in 2012 called on China’s 
commercial banks to ‘strengthen the environmental and 
social risk management for overseas projects’ and follow 
‘appropriate international practices or international norms’ 
in such projects.2 

•	 Sinohydro has solicited inputs from International Rivers on a 
variety of specific projects. The company withdrew from the 
Agua Zarca Dam, a project associated with serious human 
rights violations in Honduras, and has adopted a wait-and-
see approach for other contentious projects. 

•	 Other companies have started engaging in dialogue processes 
with international civil society groups. International Rivers 

	 2.	 China Banking Regulatory Commission (2012). Green Credit Guidelines. February (English 
translation by the International Finance Corporation).



158  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

has also met with companies such as the China Three Gorges 
and Datang Corporation.

Meanwhile, important challenges remain:
•	 Environmental policies set the standards by which companies 

want to be measured, but they are only as good as their 
implementation on the ground. As decades of experience 
with other institutions show, implementing environmental 
policies is always a challenge. In Sinohydro’s case, the process 
has been slowed down by a lengthy corporate restructuring 
exercise.

•	 Transparency and civil  society engagement remain 
challenges. Companies are meeting international NGOs, 
but have often been reluctant to engage with local civil 
society groups in their host countries. Sinohydro has openly 
shared information with International Rivers, but has 
never published its 2011 Sustainable Development Policy 
Framework on its website.

•	 Some companies have made significant efforts to strengthen 
their social and environmental performance, but many 
others are lagging behind. Sector-wide minimum standards 
by the Chinese government or international bodies will 
prevent responsible companies from being undermined by 
environmental laggards.

On the issue of dam building on transboundary rivers based 
on International Rivers’ own policy advocacy and dialogue with 
Sinohydro Corporation, there are aspects of policy and practice of the 
company’s behaviour that are improving in line with international 
best practices and standards. The company communicated at a senior 
level that it is committed to international best practices and the 
general manager of Sinohydro Resources has singled out the World 
Bank’s safeguard standards as a set of principles and practices that 
it seeks to observe. Such standards stress the importance of project 
notification and consultation with downstream countries. Over the 
years, it has sought to incorporate language around transboundary 
rivers in its own draft environmental policies. 

In International Rivers’ discussions with Sinohydro’s senior 
managers, they indicated that concerns from downstream countries 
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have led the company to withdraw from two projects on trans-
boundary rivers, including the Chemoga Yeda Project in Ethiopia3 and 
a project on Zarafshon river in Tajikstan.4 In both cases, the Chinese 
dam builder, Sinohydro, withdrew from the projects after serious 
concerns from downstream countries were voiced. Both cases were 
cited as situations where Sinohydro had responded to downstream 
concerns, but it is unclear whether the Egyptian government’s 
lobbying of the Chinese government in the instance of the Chemoga 
Yeda Project also ultimately influenced the decision. 

Conclusion
As Chinese dam builders have gone global, they have been 

exposed to increasing pressures and expectations that they bring 
their policies and practices in line with international standards. 
International Rivers has long argued that if Chinese dam builders 
want to be leading international companies, they must develop 
leading environmental policies and meet their international 
responsibilities. One critical area of policy has been the response 
of Chinese dam builders when planning and approaching projects 
on trans-boundary rivers. Chinese dam building companies have 
mediated downstream concerns far away from normal scrutiny 
and pressure applied to key and important transboundary rivers 
originating in China such as the Brahmaputra and the Mekong. In 
fact, they have become key stakeholders in preparing transboundary 
impact assessments required in basins where international treaties 
and agreements govern hydropower development. It may be fruitful 
for NGOs and academics to conduct detailed case studies to better 
understand the evolving practices and behaviours of Chinese dam 
builders overseas when it comes to hydropower projects on trans-
boundary rivers and contrast this with China’s own behaviour in 
developing its transboundary rivers. 

	 3.	 International Rivers meeting with Sinohydro Resources, 15 November 2013.

	 4.	 Ibid.
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Exploiting the Hydroelectric Potential  
of Yarlung Zangpo

The Challenges

The Qinghai Tibet Plateau, also called the ‘Earth’s Third Pole’ 
is the place of origin of many major Asian rivers. It is Asia’s 
ecological safety net that attracts worldwide attention and 

whose strategic ecological location has no substitute.
The altitude of Yarlung Zangpo river is the highest in the world. 

With the Himalayas as its partner, it flows along the creek formed 
by the collision of the European and Asian continental plates from 
west to east and takes dramatic cuts and sprints on the Qinghai Tibet 
Plateau. It gushes towards the point where the Himalayan range 
meets Nyainqêntanglha mountains and the Hengduan mountain 
ranges, and then with great force moves towards Gtala Peri and 
Namchabarwa to form the deepest gorge on earth, the Tsangpo 
gorge. From here it moves further ahead to enter South Asia and 
becomes one with the Ganges and flows into the Indian Ocean.

The Yarlung Zangpo river originates under extremely complex 
geographical circumstances where the sea level is very high. It is an 
extremely long river with large volumes of water, has huge falls and is 
a very good water resource.

From the late 1970s, Chinese scientists have been examining the 
gorges on this river and have now completed their investigations on 
the lithospheric composition of the gorges and on the geo-dynamics 
and dynamics of formation and changes in the Qinghai Tibet Plateau. 
A team from the Chinese Academy of Scientists investigated and 
researched the geology, topography, flora and fauna, meteorology, 
hydrology, glaciers and other such basic aspects; these efforts have 
been quite successful.



162  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

During August-December 1998, I led a team that investigated the 
flow and the horizontal and vertical depth of Yarlung Zangpo river. 
This led to a greater and more comprehensive understanding about 
the river and its gorges.

In spite of all this, a scientific study on Yarlong Zangpo faces a 
number of unsolved technical issues that need to be resolved. These 
issues are at the forefront of scientific research of the Qinghai Tibet 
Plateau. Some of these issues are on sensitive subjects that influence 
the entire world and are also related to key aspects of important 
problems of development and conservation.

A scientific research and examination of the Qinghai Tibet 
Plateau in the last few years has given a certain level of understanding 
regarding the plateau. However, this is not sufficient for taking 
strategic decisions and cannot be the basis for sustainable scientific 
development. There are also many difficulties in applying technology 
that need to be looked into. For instance, problems of resources and 
environment, patterns of geological activities, climate change and 
disaster management, planning and the development goal of the 
river basin, ecological protection and international cooperation and 
regional stability and prosperity need to be identified and solved. This 
will not only form an important base for developing strategies, but 
it also has an important impact and relation to the sustainable and 
healthy development of the region.

The Allure of Hydroelectricity
On the upper reaches of the Great Canyon of the Yarlung 

Tsangpo, the annual runoff of Nyang river amounts to 80 billion 
cubic metres. At the meeting point of the mid-portion of the Great 
Canyon and its important tributary—the point of confluence of 
Parlung Zangbo and Yigong Zangbo—the drainage area of Parlung 
Zangbo and its tributary Yigong Zangbo is 28,900 sq km and the 
anuual runoff is 37.22 billion cubic metres. At the point of exit at 
Pasighat in Medog county in China, the annual runoff is more than 
150 billion cubic metres.
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In the early 1990s and in 2003, China investigated and made 
plans regarding the hydroelectric exploitation of the Yarlung Zangpo 
river.

At the end of the 20th century, scientific circles within China 
acknowledged that the Great Canyon of the Yarlung Zangpo had the 
greatest canyon incision in the world. From the mouth of the canyon 
to a more than a 400 km stretch of Medog river, Yarlong Zangpo 
takes a huge u turn around Mt Namcha Barwa. The drop on the 
riverbed is more than 2,000 m. It also forms river falls in many places 
and has abundant potential as a water power resource.

Hydroelectricity experts believe that if we are able to dig out a 
tunnel cutting straight from Paiqu to the Yinshui tunnel of Medong, 
then we can use 2,800 m of water head and a flow of about 2,000 
cubic metres per second.

If a large hydroelectricity power plant is built with a 50 million 
kilowatt installed capacity, the annual production of electricity will be 
more than 300 billion KWh.

This kind of a hydroelectric project is unprecedented in human 
history. The planning for this project started after entering the 21st 

century, but little has been revealed about its progress. According to 
the Water Resources Atlas compiled by China’s former Ministry of 
Energy’s Hydropower Development Company, in a 2003 publication 
by the Hydropower and Water Resources Planning & Design General 
Institute titled ‘Result of Re-examination of water resources’, and 
published by China Electric Power Press makes the following very 
clear.

Plan for Mainstreaming Yarlung Zangpo River
Plans have been made on 11 levels from the upper reaches to 

the lower reaches of the river. Among these, three are in the Sangri-
Gyatsa Canyon and on nine levels on the stretch from the Great 
Canyon to the Great Bend, the total installation capacity of all these 
being approximately 60 billion kilowatts. The Zangmu power station, 
one of the three in the Sangri-Gyatsa Canyon is being built since 
2010. It is estimated that it will be ready for water power generation 
by 2014.
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Hydroelectricity Plans for the Mainstream  
of Yarlung Zangpo River

	 Yigong Zangpo-280,000 kilowatts
	 Parlung Zangbo- 190,000 kilowatts
	 Nyong river- 300,000 kilowatts, including the three levels at 

Basomtso river which have already been constructed which 
have a capacity of 100.000 kilowatts

	 Three levels of Aoka river - 50,000 kilowatts
	 Lhasa river- 200,000 kilowatts, of which 100,000 kilowatts 

has already been built at Zhikong
	 Nyang qu river dang Jiang- 30,000 kilowatts
	 Dogxung Zangbo- 60,000 kilowatts
	 Gding skyes rdzong-Gangba, Bumchu River System- 2 million 

kilowatts
	 Zayu river basin- 1.5 million kilowatts
	 Total hydroelectricity potential on the Yarlung Zangpo river 

basin within China- 65 million kilowatts.

Hydroelectricity Plans on the Lower Reaches of the Yarlung 
Zangpo River Basin Controlled by India

In recent years, India has laid out a plan for hydroelectricity 
exploitation on the lower reaches of Yarlung Zangpo river which 
lies to the south of Tibet and is controlled by India. The scale of this 
project is also huge.

Plan for the Mainstream of Yarlung Zangpo River
	 Bujin power station: 11 million kilowatts
	 Luolong power station (Pasighat): 1.5 million kilowatts

Plan for the Mainstream to the South of Tibet
	 Xiyueerhekaying power station: 75,0000 kilowatts
	 Five levels at Xiba Canyon- Suixili River basin
	 Two levels at Ouju- 4.38 million kilowatts, Menjia power 

station: 2.5 million kilowatts
	 Damen power station: 2 million kilowatts
	 Genujimuke power station: 1.5 million kilowatts
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	 Kameng river Kameng power station: 1.1 million kilowatts
	 Danlongcu river Donglongcu power station: 1 million 

kilowatts
	 Chayu river, Hatong power station: 3 million kilowatts
	 A total of about 28 million kilowatts

Dangers and Challenges
Due to a trend of desertification in many areas of the Yarlung 

Zangpo river basin, the grasslands on the river valleys in the upper 
reaches have mostly become pastoral lands due to aridity and cutting 
off of the water system. A lot of land has faced wind and water 
erosion. Sand dunes and sandy stretches have been formed in the 
river areas of Shigatse, Chu gsum and Zetang, dry-hot river valleys 
are clearly coming up, pastoral land is constantly decreasing in size 
and being engulfed by the sandy areas and the ecological environment 
is worsening day by day thus forming a vicious circle. Ancient forts 
and abandoned villages and pastoral areas are increasingly becoming 
a common sight in this area.

The discovery of the Yarlung Zangpo Great Canyon is the greatest 
geographical discovery of the late 20th century. It is also called the 
‘Biological gene pool’, ‘Water vapour channels’, and the ‘Hydro energy 
rich belt’.

After carrying out investigations in areas along the flow of the 
river, I have a better understanding about the rare and incomparable 
bounty, beauty, mystery and dangers of the Great Canyon. But 
the ecological conditions of this place do not look very optimistic. 
This is a young and active canyon with active geological formations 
and a weak ecological system. This has increased difficulties in its 
exploitation. As soon as it is disturbed, it will lead to a series of 
disasters and changes. Once changes in ecological conditions have 
taken place, it will be very difficult to turn them around.

The geology of the Great Canyon is stress concentrated and prone 
to earthquakes, landslides and other disasters such as gravity induced 
rock mass damage. The Great Canyon is continuously changing. 
According to my investigation data, the interiors of the Great Canyon 
have unusually active landslides and gully debris flows in more than 
100 places. This points to a grave potential danger for future changes 
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and disasters. In the early 1950s, an earthquake of magnitude 8 
led to landslides and large damage to the mountain ranges of the 
canyon area and also led to persistent floods in the lower reaches of 
the river. In April 2000, I experienced a landslide in a particularly 
large mountain at Yigong which led to the formation of a natural 
lake with dimensions of 400 million cubic metres. More than 60 
days of overflow caused damage and problems of transportation for 
hundreds of people in the lower reaches.

The ecological system of the Great Canyon is moving towards 
its demise. The original forests which mostly consisted of 
Macrophanerophytes and other big trees are getting old. Trees in 
large areas of the forests which are above 2,500 m are growing old 
and dry and are dying, the uniformity of the secondary plants and 
the ecology of the forests is worsening the lives of Monpa and Noba 
people who live deep in the forests and commonly follow the practice 
of slash-and-burn. A lot of forestland has a steep slope which has 
been burned for crop rotation. They face water and soil erosion and 
have landslides. Just like ‘lymph cancer’, this is spreading all over 
rapidly.

The wild animals of the Great Canyon are facing near extinction. 
As the Great Canyon and the ecosphere just outside it are not 
continuous, the territories for the movement of wild animals are 
quite small and there is an imbalance in the food chain, though 
the secondary plant communities of the Great Canyon region are 
comparatively uniform. All this gravely hampers the existence and 
flourishing of wild animals. The greatest harm is caused by hunting. 
In 40 days of my investigation at the Great Canyon, I came across 
many hunters. Deep in the forests of these remote mountains reside 
people who earn their living by hunting. On average in every hunter’s 
house you will find skin and feathers from a hunt, things made of 
bones and they offer the meat of the animals that they hunted to 
visitors. When we ran out of food, we miraculously came across four 
Monpa huntsmen under a large cliff with a lot of animals that they 
had hunted and this saved us from fasting.

I have believed all along that in exploiting the Qinghai Tibet 
Plateau and the Yarlung Zangpo river, the value and role of ecology 
is more important than the economic value. We must seek a 
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developmental path that contributes to the ecological value and 
reduces and unwinds the vicious circle.

As the place of origin of numerous Asian rivers, a place that has 
huge mountain ranges, the Qinghai Tibet Plateau and its natural 
environment directly hold together the ecological balance and 
safety of China and South Asia. It is in fact the pivot of the world 
environment. Its constantly aggravating environmental changes 
are an important reason for the degradation of the ecological 
environment of Yarlung Zangpo and other rivers. If human beings 
exploit and disturb it excessively, there will be disasters after 
disasters. If these trends continue, the icebergs on the Qinghai Tibet 
Plateau will disappear, the snow lines will rise and the river water 
system will be unfit to be used as a water resource. The Qinghai Tibet 
Plateau which is popularly called ‘The mother of rivers and the father 
of mountains’ will eventually become ‘a thing of the past’ and it most 
probably will also become a lost desert.

Urgent Issues that Need Attention Include
1.	 Studying the impact of global climate change on the 

environment of the Qinghai Tibet Plateau—rising snow 
lines, melting glaciers, changes in the river system, changes 
in hydrology trends, increasing desertification etc.

2.	 Carrying out research on the ecological value and the role and 
contribution of the Qinghai Tibet Plateau. In the background 
of the increasingly grave trend of receding grasslands and 
desertification, desertification of origins of rivers, setting 
goals for the development of the river basin and production 
patterns.

3.	 Doing research on the pattern of earthquakes, natural 
disasters etc. as well as geological risks, taking strategic 
decisions for preventing extreme disastrous climate, building 
a mechanism of cooperation for preventing and reducing 
disasters.

4.	 Solving major scientific problems in taking strategic 
decisions for exploiting the Qinghai Tibet Plateau and the 
Yarlung Zangpo river.
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5.	 Building a mechanism of cooperation between concerned 
countries in the fields of scientific research and exploration 
and making plans for the river basin.

6.	 Looking at the current dispute over territorial sovereignty, 
we must avoid conflict and disputes caused by exploitation of 
the river and protect peace and stability on the borders.
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Policy of Giving Rewards and  
Subsidies (GRS) for Grassland Ecological  

Conservation in Tibetan Plateau

Introduction
Located in the northern part of Qiangtang Plateau, Gerze is 

the largest county in Ngari prefecture. It covers more than 7.8 
million acres of pastureland, of which 6.2 million acres are usable 
for pastoralism; 3.4 million acres, however, lack a water source 
(Figure 12.1). In recent years, a variety of reasons have led to serious 
degradation, desertification and salinisation of the grasslands. At the 
same time, the pastures in the area have shown signs of overgrazing 
due to an increased population. Since 2009, when the neighbouring 
Coqên County was chosen as a pilot site for the national ecological 
incentive and subsidy policy (or the ecological compensation policy), 
Gerze also adopted this policy which was fully implemented in 
2010. Its purpose is to achieve a basic balance of livestock and feed 
and to solve the problem of overgrazing so as to reverse the trend 
of environmental deterioration in the grassland ecology. But like 
other policies carried out in Gerze, its implementation faces many 
challenges. On 10 October 2012, Deputy Secretary of the Country 
CPC Committee, Zhoumeng and Deputy County Director Wang 
Baoping, sent cadres to support Tibet. I conducted an investigation, 
had informal discussions with local herdsmen and cadres in Wuma, 
Xianqian, Chabu, Gumu townships, etc. (Figure 12.2). 
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Figure 12.1

Location of Gerze County

Figure 12.2

Fieldwork Locations in Gerze County

Rationale for the GRS Policy
It is believed that human activities are the main reason for 

ecological deterioration in the Tibetan Plateau, while climate change 
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as well as other factors can also cause ecological deterioration 
(as shown in Figure 12.3). As a human activity, overgrazing yaks, 
sheep and other animals can destroy the grassland resulting in the 
ecological system deteriorating. The fact also is that herdsmen keep 
more yaks and other animals than can be sustained by the ecological 
capacity of the grasslands. 

Figure 12.3

Reasons for Ecological Deterioration in the Tibetan Plateau

Figure 12.4 shows fast population growth between 1999 and 
2009, the population grew by 16.3 per cent during this period in 
Gerze, which put pressure on livestock growth and in turn adversely 
impacted the ecological environment, because some families tried 
to keep more yaks for livelihood security. On the other hand, herds 
in Gerze were also impacted by marketisation which meant feeding 
more yaks for making more money from the market.

Figure 12.4

Population Pressures on the Ecology in Gerze

Ecological Deterioration

Climate Change

Human Activities

Others

+

+

Population growth in 
Gerze: Natural population 
growth rate: 16.3% 
between 1999 and 2009

Marketisation in Gerze
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Ecological 
deterioration 
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In order to keep a balance between the number of animals and 
the availability of grass, the Chinese government came up with a 
policy to prevent ecological deterioration. The government hoped to 
make arrangements with herd owners in the Tibetan Plateau under 
which it would provide subsidies and rewards to them in exchange for 
giving up rearing of yaks or reducing yak numbers. 

Figure 12.5

The Rationale Behind the Policy of Giving Rewards  
and Subsidies for Grassland Ecological Conservation

GRS Policy in Grasslands and its  
Roles in Ecological Reconstruction
GRS Policy in Grasslands

The GRS policy follows the idea of determining the number 
of grazing animals by the size of the pasture. On its part, the 
government wants to improve the life and the livelihood of the 
herdsmen at the same time preventing ecological determination. 
Herdsmen can get money from the government by reducing the 
number of grazing animals. That is, the government gives herdsmen 

Government Herder

Give subsidy: 90 RMB/hectare 

Give reward: 22.5 RMB/hectare 

Give up grazing 

Reduce livestock

Exchange
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subsidies and rewards to help them in their survival as a result of 
which they can cut down on the number of livestock that they have 
and then the problem of overgrazing can be solved (Figure 12.5). This 
is embodied in the following specific policy plan.

Grazing Prohibition Subsidies 
Areas which are prohibited for grazing animals should be 

determined in the first place. The government gives a grant of 6 yuan 
per mu (90 yuan per ha) for areas in which herdsmen stop grazing 
their animals (Table 12.1).

The grazing prohibition area covers 160 million mu in Gerze 
county. In 2009-10, 19.4 million mu of grasslands were prohibited for 
grazing activities in the county.

Table 12.1

Grazing Prohibition Subsidies

Year Tibet Autonomous 
Region

Ngari Prefecture Gerze 
County

Grazing prohibition areas (in million mu) 1293.8 440 160

Grazing prohibition grasslands 11,637 pieces n.a. n.a.

Households involved 173,405 families n.a. n.a.

Farmers and herdsmen involved 825,899 people n.a. n.a.

	 Source:	 The TAR Department of Agriculture and Livestock.

Rewards for Balance of Capacity of Grassland and Livestock
Over a period of time, contractors for grassland management 

or users achieve a dynamic equilibrium between the total forage 
available through grasslands and other means including planting 
grass as well as farm and sideline products and the forage needed for 
the livestock that they raise in order to ensure a virtuous cycle for the 
prairie ecosystem. Available grasslands, excluding grazing prohibition 
areas, refer to total forage based on the current yield of grass and 
that acquired by other ways (Table 12.2). Herdsmen cutting down on 
the number of livestock are given rewards of 1.5 RMB per mu (22.5 
RMB per ha). In Gerze county, the balance point of livestock and 
forage is 698.6 thousand sheep unit. By the end of 2010, the total 
number of livestock was 933.2 thousand sheep units, which reduced 



174  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

234.6 thousand units compared to the balance point. In order to 
achieve the balance of livestock and forage, Gerze county needs 77.09 
million mu of grassland, which would be the 30.40 per cent of the 
total grassland in Gerze county.

Table 12.2

Rewards for Balance of Capacity of Grassland and Livestock

Year TAR Ngari Prefecture Gerze County

Areas of achieving balance (million mu) 907.07 215.87 77.09

Livestock balance capacity thousand  
standard sheep units 

34844.8 2502.0 698.6

Livestock thousand sheep units 45991.4 1537.4 933.2

Amount of livestock that need to be reduced 
(thousand standard sheep units) 

11146.6 964.6 234.6

	 Source:	 The TAR Department of Agriculture and Livestock.

Production Subsidies for Herdsmen
1. 	 Subsidies for improved varieties of forage. Subsidy object: 

agricultural areas, farming-pastoral areas and pasturing 
areas qualified for planting grass. Subsidy standard: based on 
planting grass areas last year, with 10 yuan per mu. 

2. 	 Comprehensive subsidies for herdsmen’s means of production 
based on the actual number of herdsmen at the end of 2010- 
500 yuan for every family. 

Role of the Ecological Compensation  
Policy in Ecological Reconstruction

Ecological deterioration results from many factors which are 
closely related to both worldwide climate changes and human 
behaviour. The ecology in the Qiangtang grassland where Gerze 
county is situated is worsening. Overgrazing is the main form of 
improper use of grasslands.

Many factors contribute to overgrazing. According to our 
investigation, herdsmen do not believe that a large number of 
livestock necessarily means better living. They determine the number 
of animals that they can raise on a certain grassland based on their 
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local knowledge. At a given point in time and space, herdsmen are 
influenced by the following factors in determining the number of 
livestock: stress on survival, stimulation from commercialisation 
and livestock as a symbol of wealth in the traditional culture. 
Take the second element as an example. In an obvious trend, the 
market economy is permeating the grasslands. But it is not the 
decisive element. It is cultural elements like Tibetan Buddhism that 
make herdsmen reluctant to kill and sell animals. So, they lack the 
enthusiasm for raising more grazing animals. 

As far as the third element is concerned, the idea has not changed 
very much in pasturing areas. But with the development of markets, 
many families have changed their opinion about wealth and about 
having cars, motorcycles and TVs as symbols of wealth.

Stress on survival is a dominant factor. A prominent change 
in Tibetan social development is its population growth. With an 
improvement in health and medical conditions, the infant mortality 
has gone down and life expectancy has improved (it has increased 
to 67 years from 34 years in 1949). These two reasons have resulted 
in a growth in population. The natural population growth rate has 
reached 16.3 per cent. Population growth leads to stress on survival 
in the grasslands. Under these circumstances, increasing the number 
of livestock has become inevitable. The chain of human-livestock-
grass is bound to lead to pressure on the ecological environment.

With the implementation of the ecological compensation policy 
in the grasslands, the average grassland area will be 4,650 mu, and 
herdsmen can get over 10,000 RMB per capita (Figure 12.6 and Table 
12.3). According to our investigation, many larger families have tens 
of thousands mu of grasslands. They can get over hundreds of RMB 
based on this policy. To narrow the income gap and to maintain 
a balance between families, the government of Gerze county has 
stipulated that every family will get at most 40,000 RMB. This will 
reduce the pressure on herdsmen and their living conditions will 
improve. Theoretically, overgrazing will be curbed. In this manner, 
ecological reconstruction will be reinforced. 
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Figure 12.6

Subsidy from GRS Policy in TAR between 2009 and 2014

	 Source:	 The TAR Department of Agriculture and Livestock.

Table 12.3

Amount of Money Given as Ecological Compensation by Gerze County in 2011

ECP Items Amount of Money 
thousands – in RMB

1 Grazing prohibition subsidy 96,000

2 Rewards for balance capacity of grassland and livestock 115,630.905

3 Production subsidy for herdsmen 2,515.5

1 Subsidy for improved varieties of forage 100

2 Comprehensive subsidies for herdsmen’s means of production 2,415.5

Total 215,406.405

	 Source:	 The TAR Department of Agriculture and Livestock.

Challenges in Implementing the GRS Policy 

Difficulties in Determining the Range of Grazing  
Exclusion as well as Duration of GRS Policy 

Conflicts in Policies

Altitude is taken into consideration in deciding the scope of 
ecological compensation. This is easy to operate but it conflicts 
with policies in Gerze county. Based on the policies of the Tibetan 
Autonomous Region, areas above an altitude of 4,200 m should be 
considered ‘grazing prohibition areas’ as these areas are ecologically 
fragile with very difficult living conditions and a low vegetation 
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coverage. The natural grassland in Gerze county mainly exists above 
4,500 m which should be classified as a grazing prohibited area 
according to the policy. To solve this conflict, Gerze has adopted a 
flexible approach: 

1. 	 Compensation scope: Sandy grasslands and saline soil (with 
more than 20% saline content) will be regarded as not 
useable and will not be included in the areas prohibited for 
grazing. 

2. 	 Natural grasslands with 20-40 per cent coverage of vegetation 
in the peak growing season will be prohibited for grazing. This 
indicates that it is not practical to prohibit grazing according 
to altitude, though it is easy to operate. The reason lies in the 
fact that pastures may have developed differently in different 
areas with varied ecological environments above 4,200 m. 
Thus, it is not scientific to completely prohibit grazing in 
areas above 4,200 m where large parts of many counties in 
TAR are situated. Second, the duration of the current policy is 
five years and areas with fragile ecological conditions may be 
prohibited for grazing. Third, parts of the grazing prohibited 
areas can be used. If they are not used over a long period 
of time, shrubs and local weeds may grow as a resulting in 
these and areas being unavailable permanently. Information 
shows that the maximum biomass of a grassland triples if 
grazing is prohibited from April to July each year. Besides, 
grazing during the other seasons will not have a negative 
effect on grass output. Instead, animal faeces enrich the 
soil evenly, thus promoting grass production. As long as the 
growing points are not destroyed, the growth of grass will 
not be affected. Fourth, old herdsmen from the grasslands 
say that it is necessary to prohibit grazing during sprouting 
and growing time. But animals can be grazed after the grass 
withers. It will be a waste if the grass is blown away by strong 
winds in winter and spring without being grazed.

Difficulty in Distribution of Rewards and Subsidies
The current policy stipulates that compensation rewards 

and subsidies be closely linked to the prohibited grazing areas 
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of grasslands, which the herdsmen have given up, and to other 
areas for maintaining a dynamic balance between grasslands and 
livestock. There is one premise in implementing the policy—
herdsmen must have the titles to their grasslands or the boundaries 
of their grasslands should be clear-cut. However, in reality since the 
implementation of the policy has contracted the management of 
grasslands, herdsmen only contract to manage winter grasslands and 
build fenced enclosures, a move backed by the government. With 
a deeply-rooted tribal conception in mind and facing technological 
difficulties, herdsmen do not contract summer grasslands, so there 
are not many fenced enclosures. However, the objectives of the 
national Ecological Compensation (EC) rewards and subsidies are 
primarily summer grasslands. In this situation, it is extremely 
difficult to assign the rewards and subsidies to herdsmen and 
their families fairly and reasonably. It will also cause the following 
consequences: Firstly, local herdsmen will hold an idea that they want 
the rewards and subsidies, but they will not meet their obligations 
of grazing prohibition and reducing the number of livestock that 
they have. This is against the original intention of implementing 
the ecological compensation policy. Secondly, large families with big 
grasslands and lots of livestock will get more rewards and subsidies, 
leading to widening income gaps among families. In Gerze county, 
due to snowstorms and poisonous horse grass, former rich families 
may become poor with less or no livestock. So, Gerze has set an 
upper limit of 40,000 yuan including grazing prohibition subsidies 
and rewards for keeping a balance between livestock and grasslands 
for individual herdsmen each year to avoid the widening gap between 
the rich and the poor. Thirdly, it is difficult to implement the policy 
due to population changes in families, which is a result of family 
separation as well as births and deaths of family members. Gerze 
county subsidised the means of production of herdsmen’s families 
with new members (including family separation). The subsidies etc. 
were calculated according to the population size at a given time and 
later demographic changes or different local conditions were not 
taken into consideration. This has also resulted in unfair distribution 
of funds.
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High Cost of Implementation and Supervision
Ecological Compensation Policy (ECP) involves every herdsman’s 

family. As the herdsmen and their families are dispersed, it has led to 
difficulty in work and also in high costs of supervision. Technically, 
determining the number of livestock is not an easy task. When 
government employees are sent to determine the number of livestock 
in Family A, the family drives all its livestock to Family B in advance. 
In return, when it is time to check the number of livestock in Family 
B, it may drive all its livestock to Family C or Family A. So, village 
management staff are recruited in local areas, with one herdsman out 
of three households on average as village management staff of the 
natural grassland; 934 village management staff members have been 
recruited in 47 villages in the county, which is less than the planned 
1,610 staff members. Each of them can get 450 yuan management 
subsidies per month. In this way local people are supervised by 
themselves on the premise that the chosen management staff are 
loyal to the government. This has proved to be only partly effective. 
Statistics reported to the county government by village organisations 
and governments at the basic levels clearly show that there has been 
very little significant decline in the number of livestock though 
the numbers should have decreased based on the policy of grazing 
prohibition and balance between grass and livestock. This has 
resulted in a situation where herdsmen receive government subsidies 
without prohibiting grazing. 

Then work is hard to carry out. For example, in 2012 the Tibet 
Nationalities Institute sent people to help in investigating the 
number of livestock in Mamuzhuo village, Wuma township. There 
were 61 households in the village who lived separately and were 
scattered in every direction and far from one another. Because of the 
travelling required, investigators decided to do the counting first in 
the south, and then in the north, east and west. It took five days to 
finish counting the number of livestock on hand and in the market 
for 61 households.

Herdsmen are Reluctant to Reduce the Number of Livestock 
The best way to protect the grasslands is to reduce the number 

of livestock, which is also the main purpose of ECP. But herdsmen do 
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not have the urge to reduce the number of livestock. In addition to 
the stress caused by population growth mentioned earlier, another 
reason is that increasing the number of livestock is a common way 
of increasing incomes. This is greatly influenced by the traditional 
idea of wealth. In pasturing areas, the idea that herdsmen regard 
livestock as a symbol of wealth is deeply rooted. Although they 
can get subsidies for reducing the number of livestock, they still 
prefer traditional wealth. How do you prove that Family A is rich? 
Traditionally, Family A was rich because it had a large number of 
livestock. Having livestock is a direct way of showing wealth. The 
government paying money for herdsmen to cut down on the number 
of livestock makes it difficult to display wealth in the traditional 
way. The second influencing factor is that herdsmen follow the idea 
of ‘being reluctant to kill’. They are devout believers of Tibetan 
Buddhism with a deep-rooted belief in not killing to sell. Reduced 
livestock means that they are usually sold or killed. They think that 
the animals sold are commercialised meat products or in other words, 
killed, which is difficult for them to accept. During our investigation 
in Gerze county, local herdsmen suggested that they should resell the 
surplus animals to those with less or no livestock. But the problem 
is that the total number of livestock did not decrease, which is not 
consistent with ECP’s goals. The third influencing factor is that 
herdsmen lack opportunities and abilities to be employed. 

Conclusion and Recommendations
In general, the GRS policy is in favour of the reconstruction of 

the grassland ecosystem on the Tibetan Plateau.
However, going by our investigations in Gerze, we do not expect 

this policy to be fully realised in curbing the ecological deterioration 
of grasslands.

This policy has many problems and contradictions in the 
implementation process. This means that it faces several challenges 
in the reconstruction of the grassland ecosystem. Therefore, we need 
to re-evaluate the practical difficulties in the implementation of this 
policy.
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The following policy changes should be considered for this:
•	 improve the distribution of subsidies;
•	 promote the ecological compensation legislation to improve 

the grassland ecological subsidy and reward management 
system; 

•	 establish mechanisms of financial support and reforms of 
the household contract responsibility system; 

•	 establish and perfect the social security system in pastoral 
areas; and

•	 implement a comprehensive poverty alleviation policy, give 
priority to education in pastoral areas and listen to the voices 
of herdsmen, and invite their cooperation and participation 
in the policymaking mechanism.





Section 3
Pastoralism, Mass Tourism and  

Trans-boundary Issues and Opportunities
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Pastoralism in Tibet Today
A Study of Pastoral Policy and Practice

Background: Challenges Facing  
Pastoralism in Contemporary Tibet

In contemporary Tibet, the diminishing population of pastoralists 
(Tibetan: brogpa) continues to struggle with old challenges such as 
weather-related disasters and high rates of livestock mortality due 
to harsh climatic conditions. At the same time, herders also face new 
problems related to unprecedented socioeconomic, demographic and 
environmental changes that have become increasingly prominent 
over the last half century. Sedentarisation, growing involvement 
of pastoralists in market economies, and land privatisation poses 
challenges to the traditional usage of pastoral commons in Tibet as 
in other pastoral regions of the world (Ensminger and Rutten 1991). 
Researchers are also reporting rising poverty levels and dispossession 
among herding populations, and many have asked whether we are 
looking at ‘the end of nomadism’ (Humphrey and Sneath 1999). As 
far as the future of Tibetan pastoralism is concerned, the question 
also remains as to what extent policymakers, researchers, and 
activists are able to collaborate and recognise local agency and the 
role and resilience of herders in achieving sustainable development 
on the Tibetan Plateau. 

The nomadic lifestyle of Tibetan pastoralists has been challenged 
by large-scale sedentarisation programmes, marketisation of animal 
husbandry, privatisation of pasture lands, and environmental stress. 
Although Tibetan pastoralists have always lived with fluctuations 
of livestock population and socioeconomic transition, the recent 
decades have brought new kinds of challenges. Pastoralists are 
increasingly subjected to interventions that have brought dramatic 
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changes to their herding practices and social organisation. Many 
pastoral areas are also showing signs of environmental degradation, 
although scholars and grassland users continue to question what 
‘degradation’ actually means. Government policies to protect 
rangeland environments are also contested. Some rangeland experts 
argue for the use of equilibrium models to determine carrying 
capacity, while others prescribe to non-equilibrium models or ‘new 
ecology’ perspectives. 

The management of pastoralism is an extremely difficult task, 
as Chinese policymakers have also often suggested. Problems arise 
because of the inherent need of pastoralists for mobility and flexible 
adaptations to an ever-changing natural environment, reflecting 
and compounded by the complexity of traditional use rights 
regimes, resource management and herding techniques, associated 
cultural ideas and practices, notions of rights and mechanisms 
of social control. Debates on the relationship between rangeland 
resource management and degradation have already highlighted the 
difficulties of reaching scientific concensus. This is mainly because 
Tibetan pastoralism is more than a livelihood, for many it is still 
also a way of life, and pastoralism has become an important cultural 
carrier defining Tibetan identity in a rapidly changing Tibet.  

To gain a comprehensive understanding of pastoralism in Tibet, 
we need to study a number of highly complex and interrelated 
issues embedded within the framework of state and pastoral agency, 
including pastoral policies, laws and regulations, the production 
of knowledge, programming and implementation, diverse herding 
practices, land use patterns, and management techniques, all 
the while taking into consideration how changing ideas and 
practices are made culturally meaningful. A comprehensive study 
of pastoralism in Tibet thus requires multi-sited, cross-disciplinary 
and comparative research, bringing together researchers across 
disciplinary, methodological, normative and linguistic divides, and 
drawing on and debating theoretical perspectives from multiple 
fields, including rangeland ecology, animal husbandry science, 
politics and legal studies, anthropology, human geography, sociology 
and economy. 
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This paper gives an overview of research on contemporary 
policies and practices related to pastoralism in Tibet, focusing on 
issues of environmental degradation and resource management, 
especially at the interface between the use of grazing land and 
livestock management by herders, legal frameworks and policies 
regarding resource management, and local manifestations of policy 
implementation. The objective is to grasp the dynamics between 
policymaking and implementation, socioeconomic relations and 
resource management, and the impacts of these dynamics on a fragile 
natural environment and pastoral agency. The paper is organised 
in four parts, covering four overarching topics that have concerned 
many researchers of pastoralism in Tibet over the past decade: 
pastoral policy development, changes in herding culture, grassland 
degradation, and resettlement. 

Pastoral Policy Development 
In the effort to feed the growing Chinese population during the 

first decades of the People’s Republic, large-scale land reclamation 
projects were launched to increase agricultural production. Related 
programmes transferred people from overpopulated areas in 
eastern China to the Qinghai-Tibetan Plateau, where there were 
also abundant mineral and forest resources to extract. Programmes 
such as the 1950s ‘rustication’ campaign (Chinese: xiafang) were 
promoted as a way to facilitate the integration of minorities, help 
‘build socialism’ and strengthen the security of China’s international 
borders (Dreyer 1975), including the borders between China and 
India. Although population transfer programmes soon lost force and 
were discontinued as the Cultural Revolution receded, numerous state 
farms, forestry and mining operations remained in operation on the 
plateau. In some of the most fertile regions, state farms continued 
to expand their acreage well into the 1990s (Clarke 1994), due in 
part to the prioritisation of rapeseed cultivation. Wool production 
by state farms has also been extensive. As of 1991, 10 per cent of 
all wool production in China came from state farms (Longworth and 
Williamson 1993). 

A key aim of Chinese pastoral policy in the collective era and 
beyond was to develop a more modern form of animal husbandry 
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that could make better and more efficient use of grassland resources 
while simultaneously integrating pastoralists into the mainstream 
of society. Among the key programmes to develop and modernise 
animal husbandry was “Fixed Habitation and Nomadic Herding”, 
which involved the construction of facilities such as veterinary 
stations, primary schools and dwellings for herders at key sites, 
and the building of roads to connect such settlements with the 
outside world. After ‘economic reforms’ were introduced in 1979, 
the pastoral modernisation and development drive was continued in 
programs such as ‘Four Allocations’ (si pei tiao), in which herders were 
encouraged to plant fodder-crops, build storage shelters for winter 
fodder, fence household pastures and construct houses where they 
could settle down, at least during the cold winter months. As a result 
of the campaign to ‘open up the Western region’ (Xibu da kaifa), new 
roads and transportation facilities have accelerated the establishment 
of settlements, mining and industrial development in pastoral areas 
of Tibet in particular. While the new roads and urban settlements 
have made it easier for herders to market their products, the 
expansion of mining operations, towns and connecting infrastructure 
continues to reduce and deplete Tibetan grasslands.

Pastoral land management practices and policies have gone 
through major changes since the establishment of the People’s 
Republic. Before collectivisation, herding communities practiced 
a variety of systems for regulating the sharing and seasonal usage 
of grazing lands. After the onset of ‘economic reforms’ in 1979, 
the ‘Household Contract Responsibility System’ was introduced to 
allocate use rights to farmland to rural households. In pastoral areas 
livestock was first distributed to individual herding households, 
and later use rights to pastures were also allocated to households. 
This policy was more vigorously implemented after the introduction 
of the Grassland Law (1985), which enacted household use rights 
to pastures regulated by pasture contracts between pastoralist 
households and local authorities. Later the ‘Thirty-Year Use Right’ 
policy was implemented, adopted into law with the Land Management 
Law (1998). While the ‘Household Contract Responsibility System’ 
remains as the overarching structure for regulating pastoral land 
tenure, important differences between herding and farming have also 
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been recognised. China’s revised Grassland Law (2003) thus provides 
legal space for alternative arrangements for pastoral land tenure 
and management. This has encouraged innovative attempts in some 
pastoral areas to improve and formalise collective grazing and tenure 
arrangements.

Critical scholars such as Emily Yeh and Gaer’rang (University of 
Colorado, Boulder) have argued that increasingly neoliberal policies 
and contexts have led Tibetan herders to adopt strategies that 
have intensified the commodification of social relations. The term 
‘neoliberalism’ is now frequently used in reference to techniques 
of governance in China’s transition to a Socialist market economy, 
defined as a political and ideological project that calls for reducing 
the role of the state and expanding the free market into ever-
widening spheres of life. Since Deng Xiaoping’s 1992 ‘southern tour’ 
many China scholars have described the growth of marketisation 
and commodification, the withdrawal of state welfare provisions, 
privatisation of formerly commonly owned assets, and increasing 
disparities between rich and poor. On the Qinghai-Tibetan Plateau, 
grazing rights and land lending are also being monetised, in tandem 
with land privatisation. In Gouli Township, Qinghai, Yeh and 
Gaerrang et al. (2010) found that these new conditions constrain 
herder mobility, which will likely reduce pastoral productivity and 
disempower pastoralists. 

Herding Culture in Dramatic Transition 
Grasslands have determined the ways of life of pastoralists for 

millennia, while pastoralists utilise their mobility in a flexible and 
shifting manner in relationship with changing precipitation and 
its effects on the productivity of vegetation. Researchers such as 
Michael Zukosky (Eastern Washington University) have suggested 
that pastoralists possess a culturally distinctive and valuable set of 
techniques and technologies—understood as a pastoralist cultural 
heritage—that is dependent on and dialectical with grassland 
environments. Pastoralists’ way of life is based on their mobility, 
altitudinal migration, and opportunistic strategies, and is a culturally 
adaptive use of the unpredictable resources of nature. Unfortunately, 
the agency and ability of the pastoralists to preserve and maintain 
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their heritage is increasingly threatened by restrictions on mobility 
and access to pasturelands originating from non-pastoral political 
economies. In the past 30 years of Chinese change and development, 
political and economic conditions have thus changed unfavourably 
for pastoralists as the country has shifted from a planned economy 
to a market-oriented one. In the market economy, new values are 
increasingly attached to pastoralists’ traditional grazing lands and 
the value of pastoralism itself has been significantly reduced. The new 
market economy in China has unleashed unprecedented productive 
forces. In the classical Marxist sense, these forces include labour 
power, but also those things which aid humans in their labour, such 
as new technologies and their application to land. A rapidly growing 
population, the intensification of resource use and production in 
agriculture and industry, and massive urbanisation have devalued and 
reduced pastoralists’ access to grassland as well as transformed the 
landscape. As argued by Zukosky (2007) and others, the increasing 
amount of land that is being placed under protection is now among 
the greatest threats to the maintenance of pastoral cultural heritage.

Nomadic culture can be understood as the foundation for the 
production of knowledge in pastoral societies. Scholars in China 
have argued that the remnants of nomadic culture in China are now 
being eroded by privatisation and promotion of the household as 
the key production unit. Scholars such as Aoren Qi (Inner Mongolia 
Academy of Social Sciences) have thus carried out research on 
alternatives to household ‘ranching’, especially the organisation of 
herder cooperatives, investigating the different concerns and issues 
that the actors involved in cooperative grazing try to address, and 
the different forms of cooperative grazing that have evolved in Inner 
Mongolia. Aoren Qi (Kolås and Zhaluo 2013) and others see these 
alternative forms of pastoral production as a necessary response to 
the diversity of the grassland ecology. The Tibetan researcher Muchi 
Yundengjiacuo (Northwest University of Politics and Law) maintains 
that for hundreds of years, the southern part of Qinghai Province has 
been a multi-ethnic pastoral area where Tibetans have lived without 
a concept of permanent settlement. Today, however, conflicts and 
exchanges between grassland civilisation and agricultural civilisation 
have been fuelled by industrialisation and modernisation, with 
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inevitable consequences for the integration of the two civilisations. 
The previously explored replacement of pastoralism with farming 
and inlay of farming practices into the pastoral lifestyle have proved 
to be a failure, due to ecological and environmental reasons (Nyima 
2013). Muchi Yundengjiacuo (Kolås and Zhaluo 2013) has therefore 
explored joint management as an alternative to both traditional 
and modern animal husbandry management, although drawing in 
different ways on traditional herding culture.

Another Tibetan researcher, Pematso (Tibet University) has 
carried out research in pastoral communities of the Tibet Autonomous 
Region. She proposes that economic activities are not simply matters 
of financial exchange, but take place within a context of lifestyles, 
cultural concepts and values. Rights and duties defined by social 
relationships evolve as people adapt to changing circumstances. 
The resultant relationships have principles and shared structures 
derived from kinship and marriage, ritual and religion, politics and 
social administration. She uses the term ‘reciprocity’ to refer to 
exchange relationships among individuals, groups and communities. 
Exchange happens across similar levels of society as well as between 
the poor and the rich. Although cash now substitutes in some areas 
for reciprocal sharing in kind, the key factors would appear to be the 
same, re-emerging after the 1980s. Based on her field data, Pematso 
(Kolås and Zhaluo 2013) suggests that reciprocity includes labour 
sharing, decision-making and the sharing of food. These processes are 
not simply exchanges of resources, but also serve to reinforce kinship 
bonds and cultural integrity, and could be important in sustaining 
extended families. Since the early 1950s, political and social 
institutions in Tibetan pastoral societies in China have been subject 
to a series of major changes. Institutional decision-making power 
over land management has shifted from a kind of tribe-like formation 
to more centralised political institutions known under the socialist 
polity as ‘dìqū’. However, Pematso finds that social organisation at the 
micro-level has remained much the same. The nature of the pastoral 
household and the nexus of kin-based neighbourhoods, still form the 
basic elements and roots of social organisation in a pastoral society in 
contemporary China.



192  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

Sustainability and Grassland Degradation
Grassland degradation has often been ascribed to the ‘backward’ 

practices of herders, and especially their ‘traditional’ preference for 
maximising the size of their herds. However, a number of complex 
and interrelated social and environmental factors may contribute to 
overgrazing and grassland degradation. While both environmental 
and social factors have been the topic of numerous studies, their 
multifarious interrelations, how the various factors feed into each 
other to produce new dynamics, and the resulting effects still remain 
under-studied and not well understood. If we take the issue of 
socioeconomic change as an example, we see that in recent years, 
herders have been provided with better opportunities to generate 
cash profits from their herds. The effects can be measured simply as 
growth in household income in pastoral areas, but a more holistic 
approach is necessary if we want to capture the larger consequences 
and dynamics. Together with the rising income levels in many 
pastoral communities, we should consider the increased access of 
herders to markets where they can buy consumer goods as well as 
sell their products, and also a growing pressure on family economies 
due to rising prices and increased reliance on food and other goods 
bought in the market. Moreover, as compulsory education has led to 
higher school attendance rates among pastoralists while schools have 
become increasingly centralised, we should also consider the costs 
related to education in boarding schools, and how this and other 
economic considerations may provide new incentives or pressures on 
herders to maximise their herds. 

In recent years, researchers have raised a number of questions 
regarding the relationship between overgrazing and grassland 
degradation. Based on long-term fieldwork, some have questioned 
the assumption that livestock numbers have increased, or raised 
doubts about the reported levels and extent of grassland degradation 
in their field site. Some have argued that traditional grazing and 
management patterns have persisted or re-emerged, resulting in 
the optimum use of grazing land (see also Banks 2001, Clarke 
1987, Goldstein and Beall 1990), or claimed that measures such as 
fencing, irrigation and the use of hybrid seeds are inappropriate for 
raising the productivity of grasslands (see for instance Zhang 1988). 
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Researchers have also argued that fencing may increase the potential 
for overgrazing and grassland degradation by reducing the spatial 
mobility of herds (Taylor 2006, Williams 1996). Kenneth Bauer 
(Darthmouth University) has carried out extensive research on the 
‘enclosure movement’ in pastoral areas of the Tibet Autonomous 
Region since the reforms of the 1980s. In his writings (c.f. Bauer 
2005), he discusses the implementation of development policies in 
pastoral areas and analyses why certain kinds of interventions—
particularly fencing—have been introduced, putting the rhetoric and 
reality of markets, technology, degradation and land tenure in the 
reform era into ecological, historical and cultural perspective.

According to some rangeland experts, pasture degradation in 
China is primarily caused by inappropriate government regulations 
and policies (see for instance Longworth and Williamson 1993). As 
these debates make clear, overstocking, overgrazing and rangeland 
degradation are complex problems that are caused by a range of 
contributing factors, of which especially the social and environmental 
dynamics, i.e. the mixed or compounded effects of environmental 
and social factors, are understudied. A more comprehensive 
understanding requires that we study these socio-environmental 
linkages in more detail. At the same time, we should not forget 
the larger issues and long-term trends such as growing population 
pressure and an increasing loss of rangeland to land reclamation, 
industrialisation and lately also environmental protection and 
conservation. 

As described by the rangeland researcher James Taylor (University 
of Adelaide), the constitution of grassland ‘degradation’ in China is in 
fact contested by resource users. Most Chinese grassland scientists, 
party and government officials, have tended to blame ethnic 
‘minority’ mobile pastoralists for their persistent destructive cultural 
practices. These, they argue, have led to critical environmental 
decline. This argument is floated in ‘degradation narratives’ that 
underpin much of the discourse on grassland science, but often 
lack empirical or ethnographic evidence. According to Taylor 
(forthcoming), the conventional bio-ecology emphasis on species 
(growth-form) dominance in fact says little about the extent of 
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anthropogenic impacts on above-ground biomass and whether these 
factors have been the cause of degradation. 

We should recognise that degradation discourses and related 
practices of ‘grassland restoration’ are key sites of political 
contestation. Mapping and contextualising discourses about 
degradation and its causes may serve to highlight how policy 
implementation emerges through dialogues, compromises and 
competitions between stakeholders with different interests, views 
and agendas. This also reveals the tensions that arise from the 
competing interests inherent in key Chinese policy goals, especially 
those of economic development and intensive production on the one 
hand, and environmental protection and conservation on the other.

The Policy of ‘Ecological Migration’ 
The campaign to ‘Open up the Western region’ (Xibu da kaifa) 

was launched in China in the year 2000. One aspect of this policy 
is known as ‘farmland into forest’ (tuigeng huanlin), which was 
aimed at converting steep cultivated land into forest. In pastoral 
areas, the ‘pastures into grassland’ programme (tuimu huancao) was 
introduced, in which nomadic pastoralists were to be resettled near 
towns or cities, in a process called ‘ecological resettlement’. As a 
part of the tuimu huancao policy, 6,982 families and 33,500 herders 
were targeted for resettlement in Qinghai alone. The first eight pilot 
programmes were implemented in November 2004 in eight counties 
in Yushu and Guoluo prefectures. In January 2005, the Sanjiangyuan 
(Three Rivers Headwaters) National Nature Reserve (SNNR) was set 
up. The State Department subsequently carried out a programme to 
restore the Sanjiangyuan ecosystem, called Sanjiangyuan Shengtai 
Baohu Yu Jianshe Gongcheng (Sanjiangyuan Ecosystem Protection 
and Rehabilitation Program). The programme is meant to protect the 
ecosystem of the Qinghai-Tibetan Plateau, as a region that is home to 
the headwaters of three major Asian rivers: the Yellow River, Yangtze 
and Mekong. Four (4) prefectures, 16 counties, and 1 township 
belong to the areas of Qinghai incorporated into the programme area. 
As a result, numerous Tibetan nomadic families have had to move out 
of the grassland and be resettled. In 2009, Xinhua News reported that 
86 new communities had been built in the Sanjiangyuan region, now 
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housing almost 50,000 people. Having left the grassland, the nomads 
have lost some of the key aspects of their traditional lifestyle, despite 
that they have been resettled only temporarily, for a 10-year period. 
In three years, those who have moved to resettlement sites will have 
to make new decisions about whether to remain there or return to 
their grassland homes. 

A team of researchers from the Institute of Ethnology and 
Anthropology, Chinese Academy of Social Sciences (CASS) has 
conducted research in Qinghai’s Henan Mongolian Autonomous 
County and Zeku County of the Huangnan Tibetan Autonomous 
Prefecture, and Maqin and Dari counties in Golog Tibetan 
Autonomous Prefecture. This gave the researcher Fang Sumei an 
opportunity to study the implementation of sedentarisation projects 
for herders and the development of basic education in Qinghai’s 
pastoral areas. Based on the survey data she collected, Fang Sumei 
(Kolås and Zhaluo 2013) concludes that problems related to education 
in sedentarisation programmes have arisen because the planning of 
resettlement sites has not included the construction of schools. There 
is also a lack of qualified teachers. At the same time, the ability to 
handle these problems and satisfactorily address the education needs 
of the pastoralists is a key to the successful resettlement of herders. 

Can We Bridge the Divides?
In the contemporary research on Tibetan pastoralism, a key 

challenge is to bridge the disciplinary and methodological divides 
between natural sciences such as rangeland management and ecology, 
animal husbandry, and veterinary studies on the one hand, and social 
sciences such as anthropology, political science and human geography 
on the other. By bridging scientific divides such as those between 
natural and social science approaches, we can generate new and 
better knowledge about pastoralism, especially about the important 
interlinkages between contemporary environmental and social 
challenges. In order to improve and expand our knowledge and find 
new ways to address vital policymaking challenges, there is also an 
urgent need to direct more attention to the views and understandings 
of herders in order to understand how the gap between herders and 
policymakers has come about. 
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Climate change discourse and the natural disasters of the late 
1990s, especially the flooding of the Yangze River and dust-storms 
in northern China, made the Central government in Beijing rethink 
the development drive inherent in its campaign to ‘Open up the 
Western region’ (Xibu da kaifa). The nationwide campaign of ‘pastures 
into grassland’ (tuimu huancao) aimed to restore the rangeland 
ecology, protect biodiversity, and prevent grassland degradation. In 
Sanjiangyuan, the tuimu huancao policy was linked up with ‘ecological 
migration’ (shengtai yimin), a planned eco-development intervention 
that aimed to both ‘civilise’ pastoralists through social engineering, 
as well as ‘save’ the grassland from degradation (Nyima 2013). 
While they are often portrayed as passive subjects of development 
interventions, Tibetan pastoralists engage actively in shaping the 
effects and impacts of the ‘ecological migration’ policy. Despite 
experiencing a dramatic shift from high to low subsistence capacity, 
pastoralists have adopted various strategies of engagement with 
the state. While the goals of national security, stability, ecological 
restoration and modernisation dominate the official development 
discourse, the pastoralist discourse is characterised by concerns for 
livelihood, protection of one’s homeland, cultural identity, and above 
all, the ability to define development on one’s own terms. The future 
of pastoralism in contemporary Tibet will depend on the agency 
of pastoralists and their ability to master the fine balance between 
development and conservation of the grasslands without too many 
constraints.



197
PASTORALISM IN TIBET TODAY   •    ÅSHILD KOL ÅS AND TASHI NYIMA

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

References
Banks, T. (2001). “Property Rights and the Environment in Pastoral China: Evidence from the Field”, 

Development and Change 32(4): 717-40.

Bauer, K. (2005). “Development and the Enclosure Movement in Pastoral Tibet Since the 1980s”, 
Nomadic Peoples 9(1/2): 53-81

Clarke, G.E. (1987). “China’s Reforms of Tibet, and their Effects on Pastoralism”, IDS Discussion 
Paper no. 237. Brighton: Institute of Development Studies.

————. (1994). “The Movement of Population to the West of China: Tibet and Qinghai”, in J.M. 
Brown and R. Foot (eds.), Migration: The Asian Experience. Oxford: St. Martin’s Press. pp.221-
57

Dreyer, J.T. (1975). “Go West Young Han: The Hsia Fang Movement to China’s Minority Areas”, 
Pacific Affairs 48(3): 353-69.

Ensminger, J. and A. Rutten (1991). “The Political Economy of Changing Property Rights: 
Dismantling a Pastoral Commons”, American Ethnologist, 18(4): 683-99. 

Goldstein, M.C. and C.M. Beall (1990). Nomads of Western Tibet: The Survival of a Way of Life. Berkeley, 
CA: University of California Press. 

Humphrey, C. and D. Sneath (1999). The End of Nomadism?: Society, State, and the Environment in 
Inner Asia. Duke University Press.

Kolås, Å. and Zhaluo, eds (2013). Pastoralism in Contemporary China: Policy and Practice. Beijing: 
Social Sciences Press (in Chinese).

Longworth, J.W. and G.J. Williamson (1993). China’s Pastoral Region. Sheep and Wool, Minority 
Nationalities, Rangeland Degradation and Sustainable Development. Wallingford: Cab 
International.

Nyima, T. (2013). “In the Name of Conservation and Harmonious Development: The Separation of 
Pastoralists from Pastures in Tibet”, in T. Brox and I. Beller-Hann (eds.), On the Fringes of the 
Harmonious Society: Tibetans and Uyghurs in Socialist China. Copenhagen: Nias Press. pp.127-
58.

Taylor, J.L. (2006). “Negotiating the Grassland: The Policy of Pasture Enclosures and Contested 
Resource use in Inner Mongolia”, Human Organisation 65(4): 374-86.

————. (forthcoming) “Limiting Movement, Enclosures and Conventional Grassland 
Management in Northern China: Anthropological Perspectives on New Ecology”, Nomadic 
Peoples. 

Williams, D.M. (1996). “Grassland Enclosures: Catalyst of Land Degradation in Inner Mongolia”, 
Human Organisation 55(3): 307-13.

Yeh, E.T. and Gaerrang (2010). “Tibetan Pastoralism in Neoliberalising China: Continuity and 
Change in Gouli”, Area 43(2): 165-72. 

Zhang, R. (1988). “A Case Study on Mountain Environmental Management: Nyemo County 
(Tibet)”, Occasional Paper no.13. Kathmandu: International Centre for Integrated Mountain 
Development (ICIMOD).

Zukosky, M. (2007). “Making Pastoral Settlement Visible in China”, Nomadic Peoples 11(2): 107-33.





14
C L A U D E  A R P I

Is Mass Tourism a Boon or a Bane in the 
Himalayan Regions and in Tibet?

Water and Tourism
To start understanding the question: is mass tourism a boon or 

bane in the Himalayan regions and in Tibet, it is interesting to look 
at a WWF report on Freshwater and Tourism in the Mediterranean 
published in 2004. The conclusions of the report can also apply in the 
case of the Tibetan Plateau. It says: 

The Mediterranean is the main tourist destination in the world. 
Every year millions of people flock to the Mediterranean coasts, with 
the number likely to reach between 235 and 355 million people per 
year by 2025. Tourism activity peaks in summer, coinciding with the 
time when natural water availability is at its lowest. Storing water in 
dams and extracting groundwater have, until now, been the solutions 
to satisfy the ever-increasing thirst for water by ever-increasing 
numbers of tourists. As a consequence, tourism is making a major 
contribution to the degradation and destruction of water ecosystems 
as rivers are being fragmented, groundwater levels are sinking and 
wetlands are drying out. Lower groundwater levels are not only 
causing habitats to disappear but are having a negative impact on 
human communities as the groundwater that is used for drinking 
water and irrigation is becoming saltier and requires treatment or the 
total abandonment of the resource.1

While all the conclusions may not apply to Tibet or the Himalaya, 
it remains true that the different patterns of consumption between a 
‘local’ and a tourist, are a serious issue. The report continues:

	 1.	 Freshwater and Tourism in the Mediterranean, available at: assets.panda.org/downloads/
medpotourismreportfinal_ofnc.pdf
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Every tourist consumes between 300 and 850 litres of water per day. 
This rate could be reduced by 50%, a daily total of 273.000.000 cubic 
meters of water basically compensating for the forecasted increase in 
tourist numbers and associated water consumption by 2025. 

Hosting, entertaining and supplying the increasing number of 
tourists along the limited space of the Mediterranean coast will 
push urban boundaries further inland, most likely destroying in the 
process the few remaining coastal wetlands and lagoons.2

Can something be done? How to go about it? The report proposes:

Reducing water consumption and preventing encroachment 
into wetlands can only be achieved if the tourism industry, the 
government and individual tourists take concrete measures, such as 
installing water saving devices, reusing water, enacting water saving 
policies and adopting a land use plan that respects environmental 
considerations. Saving water does not have to incur additional costs 
but can be economically advantageous as hotels save on their water 
bills. In addition, protecting wetlands means maintaining one of the 
attractions that people come to see.3  

The physical conditions may be different on the Tibetan Plateau, 
but the basic facts are the same. The issues, however, are not only 
water, but also the increase in solid wastes (and their disposal) as well 
as other unsustainable practices of tourists.

At the same time, whether it is the Mediterranean, in Tibet or 
in Ladakh, tourism is a source of revenue for the local populations 
and very few dare to touch this ‘hot topic’ unless, like in the case of 
Uttarakhand in June 2013 natural disaster puts the development of 
mass tourism in a mountain area into serious question. 

But in Tibet, as in the Himalayan regions, political leaders first 
see the huge revenues pouring into the coffers of their respective 
states/regions. Who has looked at the collaterals of bringing 15 
million visitors to the Roof of the World, 20 million in Uttarakhand, 
14,000 in Ladakh or 1 million in Sikkim?

Hong Wei, a Tibetan delegate who is deputy head of the 
Regional Tourism Bureau told China Tibet Online in Beijing: “Tibet is 

	 2.	 Ibid.

	 3.	  Ibid.
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protecting its environment with a no-nonsense manner; we will never 
develop our economy at the cost of the environment,” while another 
delegate added, “Tibet’s goal is to be a world class tourist destination. 
We are still far from that. If the environment in Tibet is damaged, its 
attraction will be greatly harmed.”4

The issue: are both developing tourism on a large scale and 
keeping the purity of the environment compatible, and needs to be 
debated.

For many environmentalists, mass tourism is the best (and the 
quickest) way to destroy the environment of an area as it demands 
large amounts of energy and generates big quantities of solid waste. 
At the same time, it cannot be denied that mass tourism brings 
revenues to the local economy and communities.

Where is the Solution?
Is it feasible to limit the number of visitors on a year to year basis 

to protect the environment in mountainous regions? 
It is perhaps time to think about this issue and start scientific 

researches on this topic.
In the next few pages, we will look at tourism development in the 

Tibetan Autonomous Region (TAR) as well as in Sikkim, Uttarakhand, 
Himachal Pradesh and Ladakh, where considerable amounts of 
money are being invested to entertain tourists in order to earn more 
revenues.

The Situation in Tibet
For centuries, Tibet has been the most isolated country on the 

planet. A few brave explorers managed to sneak in, most of the times 
illegally, on to the Roof of the World. But things are changing very 
fast. Today, Chinanews.com describes Tibet as: 

Tibet with its mystery is the spiritual Garden of Eden and is longed 
by travellers home and abroad. Only by stepping on the snowy 
plateau, can one be baptized by its splendor, culture, folklore, life, 

	 4.	 http://english.people.com.cn/90785/8564194.html
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snow-mountains, saint-mountains, sacred lakes, residences with local 
characteristics and charming landscape.5

Tibet is fast becoming the largest entertainment park in the 
world, much larger than Disneyland. The government in Beijing has 
decided to market the Land of Snows as the ultimate ‘indigenous’ 
spot for Chinese people to spend their holidays, making it Tibet’s 
USP.

In 1985, the Dalai Lama spoke to the ‘vast seas’ of Chinese 
migrants who ‘threaten the very existence of the Tibetans as a 
distinct people’. Today, the leadership in Beijing has found a more 
sophisticated way to submerge (or immerge) the Tibetan population 
by bringing in wave after wave of tourists.

But as we will see in this paper, this policy is not limited to the 
Roof of the World. A similar process is taking place in the Indian 
Himalaya, whether it is in Ladakh, Sikkim, Himachal Pradesh or 
Uttarakhand. 

We shall come back to this later.
Tibet has two unique assets: first, its physical reality. The beauty 

of the landscape, the imposing mountain ranges, the purity of the air 
and the rivers and a dry blue sky (especially when compared to the 
dusty sky of China’s great metropolis), Tibet is indeed an ideal place 
to visit and have a break from the fast pace of the polluted mainland 
of China.

The second advantage is the rich historical past of the Roof of 
the World, the Land of the Lamas. In Tibet, you can find everything.  
Chinese propaganda says: a beautiful Chinese princess falling for the 
powerful emperor and converting him to Buddhism; monasteries 
and nunneries, a seat of wisdom lost in the mainland; the folkloric 
yak or snow-lion dances; the Shoton (yoghurt) festival; the beautiful 
colourful handicrafts; exotic food, you name it …and a couple of 
millions of Tibetans (in the TAR) who can guide you through the 
mega-museum. 

Of course, the ‘locals’ are not always reliable and their knowledge 
of Mandarin is often not that good; in any case, the show can go on 
without them.

	 5.	 http://chinatibet.people.com.cn/8350101.html
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When 15 million ‘tourists’ pour in a relatively small place like 
TAR, one has to be ready to ‘welcome’ them and provide them 
‘entertainment’. 

The same problem applies to other regions of the Indian 
Himalaya.

This paper is presented with the hope that it can trigger a debate, 
and more importantly, initiate serious and honest research on the 
pros and cons of mass tourism in an environmentally fragile region.

More than any other region, the Tibetan Plateau and the 
Himalaya are prone to the often-unpredictable effects of climate 
change.

During the recent National People’s Congress held in Beijing in 
March 2014, Lobsang Gyaltsen, Chairman of TAR and a deputy in the 
National People’s Congress (NPC) declared: 

Dense forest, extensive grassland, clean water, blue sky and clear air 
are not only Tibet’s largest wealth, but also the biggest contribution 
Tibet has provided to China and even to all mankind.6 

One can only agree with him.
Lobsang Gyaltsen further stressed that for China, Tibet is an 

important ecological safety barrier. Probably referring to the fact 
that 11 of the major Asian rivers have their sources on the Tibetan 
Plateau, Gyaltsen called the region, the ‘Asian water-tower’ and the 
‘last pure land of the world’; he also spoke of the importance of 
Tibet’s ecological and strategic position. 

TAR’s chairman added that his government had always attached 
great importance to environmental protection and swore that TAR 
“has never introduced enterprises and projects with high energy 
consumption, high pollution and high emissions.”7

The question is: how long can this last if the current tourism 
policy continues? One can safely predict, not very long.

Has anybody studied the capacity of these high mountainous 
regions to absorb millions and millions of visitors every year? 

More tourists mean more infrastructure, more construction, 
more hotels and less water, more solid waste, etc.

	 6.	 http://eng.tibet.cn/2010hb/xw/201403/t20140312_1979935.html

	 7.	 http://eng.tibet.cn/2010hb/xw/201403/t20140312_1979935.html
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The New Policy in Tibet
In China, the 5th Work Forum on Tibet held in Beijing in 2010 

decided to transform Tibet into an important international tourism 
destination.

When Lobsang Gyaltsen says that Tibet should create high-
quality tourism products “to promote the integrative development 
of tourism, culture and ecology,” have all the environmental studies 
been done?

The issue is that when ‘tourism’ becomes a ‘product’ to be 
marketed and sold, it automatically comes under the laws of the 
‘market’. Everyone knows that the ‘laws of the market’ are usually 
not environment-friendly; most of the large cities in China have been 
experiencing this.

Each year, feeding and taking care of 15 million tourists on the 
Roof of the World requires a lot of energy, water, food, etc. This 
directly or indirectly means more pollution. 

We are told that it will soon be quicker (and more convenient) to 
reach several places on the plateau; for example the Lhasa-Shigatse 
railway line connecting Lhasa to Shigatse, the second largest Tibetan 
town will be opened in September 2014 and by the end of the year 
construction on a new line between Lhasa and Nyingchi, near the 
Indian border of Arunachal Pradesh, should start.

Will this help preserve the pristine environment of the plateau?
It was interesting that the head of the Tibetan local government 

stated during the NPC: ‘We will never develop economy at the cost of 
environment.’

Let us hope that this is not just propaganda.  

The Disneyland of Snows
Now I give a few examples of the ‘development’ of TAR which has 

geared up to welcome more tourists.

The Wencheng Opera
One of the most grandiose projects to entertain Chinese tourists 

is the ‘Grand Princess Wencheng Opera’ on the life of the Chinese 
wife of the Tibetan Emperor Songtsen Gompo who lived in the 7th 

century CE. It is being staged on the outskirts of Lhasa.
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In 2013, The People’s Daily said in a preview of Wencheng Opera: 

The Opera tells the story of Princess Wencheng of Tang Dynasty 
marrying Songtsen Gampo, the founder of Tubo [Tibet] Dynasty and 
how she overcame difficulties on her way to Tibet to promote socio-
economic and cultural communication between Hans and Tibetans.8

The opera has proven to be a stunning success with tourists. It 
has performed 180 times in a season and the price of a ticket ranges 
from 100 to 1,000 yuan ($15 to $150). 

The opera is staged with some 600 actors on a nearly-100 m 
long stage, strangely in front of a newly-built Potala Palace, a few 
kilometres from the real one.

Beijing uses China’s ‘historical records’ to tell Han tourists: “the 
Tang princess knew well that the snowland is (located) where a 
female demon reclines, with the Wutang Lake (in Lhasa) water being 
her blood (or heart), and the three mountains being her arteries. 
Since the place sits at the heart of the female demon, the lake should 
be filled up for the construction of a monastery,”9 adding that at the 
suggestion of Princess Wencheng, the lake was filled for construction 
of the Jokhang Monastery.

A Museum at Ambam’s Residence
A mega-attraction park, on the scale of a state, should be 

educative and teach history to the millions who visit it. For this 
purpose, communist authorities have set up several museums in 
Lhasa and around.

One is the former residence of the ‘Ambam’, the Ambassador 
of Ming’s court in Tibet. It has been transformed into a museum 
exhibiting ‘proof ’ of Chinese control over Tibet during the Manchu 
dynasty. 

The Chinese website calls the Chinese representative ‘the High 
Commissioner in charge of the affairs of the local government of 
Tibet’. From ‘Representative’, the Amban becomes ‘in charge of 
Tibet.’ Whether it is true or not is another issue.

	 8.	 http://eng1.tibet.cn/2010sh/yl/201307/t20130723_1911264.html

	 9.	 http://eng1.tibet.cn/2010sh/yl/201307/t20130723_1911264.html
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Tourism Festivals 
To entertain Chinese visitors further, the TAR administration 

is organising ‘festivals’ such as the Lhasa Shoton festival and the 
Damchung Horse Racing festival.

The Chinese news agency explains that during the festival, ‘there 
are celebrations in the streets, squares and monasteries in Lhasa,’ 
though the main venue is the Dalai Lama’s Summer Palace, the 
Norbulinka, a monument recognised by UNESCO as a world heritage 
site. 

Xinhua does not mention that another UNESCO site (Bakhor, 
near Jokhang) has been completely destroyed and reconstructed to 
house tourist facilities such as high-end shops and hotels. Among the 
several ‘festivals’ held for tourists, the strangest is the 2013 Culture 
and Tourism festival on the 6th Dalai Lama’s love songs to be held on 
a yearly basis in Lhoka (southern Tibet).

The Gedun Chomphel Museum
Another amazing entertainment is a museum dedicated to the 

great scholar from Amdo, Gedun Chophel (or Chompel). According to 
the Tibet Business Newspaper, the museum opened in Lhasa in July. 
China Tibet Online also reported: 

With a strong Tibetan flavor, the Gedun Chophel Museum is part of 
the Lhasa old town’s protection project, covering an area of 1,269 
square meters and consisting of three stories.10

Can you imagine three storeys dedicated to the first Tibetan 
‘dissident’? A Chinese website explains: 

He [Gedun] participated in the survey and the catalogue of 
the remains of the palm-leaf manuscripts in Tibet [with Rahul 
Sankrityayan], the interpretation of ancient Tibetan literature 
in Dunhuang, the exploration of Tibetan philology, the English 
translation of Tibetan ancient books and other groundbreaking 
academic activities. He also wrote and translated a lot of books, and 
produced a great number of paintings. All these promoted the later 
development of Tibetology.11

	 10.	 http://chinatibet.people.com.cn/8273078.html

	 11.	 http://chinatibet.people.com.cn/8273078.html
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One could cite a few more entertainment spots/ events:
•	 The Tibetan Opera Art Centre in Lhasa.
•	 History of ‘Peacock Costume’ in Purang.
•	 A g l impse of Gorchom dance in Ngawa and Qiang 

Autonomous Prefecture, Sichuan (Kham).
•	 Exhibition of Tibetan masks.
•	 Tibet to host 1st Yamdrok Yamtso Lake Cycling Tour.
•	 Thonmi Cultural Tourism Festival in Nyemo.
China is now dreaming of Tibet; for decades only ‘liberation’ was 

on the menu. This is a big change. However, to decide whether it is for 
the good or the bad of the local population is outside the purview of 
this paper. 

The Norbulinka
Norbulinka, the Summer Palace of the Dalai Lama is also one of 

the favourite spots for tourists. Xinhua explains the arrangements 
that have recently been put in place: 

The management office of Norbulingka vigorously promotes tourism 
standardisation and invests heavily in hardware construction. With 
an investment of over 8 million yuan (1.2 million US $), the canal 
reconstruction project has been fully launched. After it is finished, it 
can effectively solve the drainage problem and further improve the 
water supply conditions and ecological environment in Norbulingka. 
With an investment of over 9 million yuan, the Treasure Hall 
project is under construction. After it is finished, it will become a 
new highlight to show fine cultural relics to visitors from home and 
abroad. By playing music, slides, videos, subtitles, etc., the LED large 
screen displaying system can show Norbulingka’s beautiful scenery 
and publicise Tibet’s rich culture.

The Dalai Lama would probably not recognise the place where he 
lived for 24 years. 

According to Xiao Duojie (Dorjee), deputy director of the 
Norbulingka Management Office, the palace is a world heritage, a 
national key cultural relic protection unit and a national 4A level 
scenic spot which has been attracting an increasing number tourists 
in recent years. In 2013, the Norbulingka received 488,385 tourists, 
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a year on year increase of 25,285 people, up 5.5 per cent as compared 
to the previous year.

Pilgrimage 
According to the website Tibet.cn, 2014 being the year of the 

horse, will: 
Bring a surge of tourists to Tibet, especially to Ngari Prefecture which 
has many holy mountains. As one of the great tourist resorts of the 
world, Ngari attracts piles of tourists, many of whom are Buddhists, 
to take a ritual walk around its holy mountains and lakes every year.12

Tradition says that a horse-year is significant because the Buddha 
Sakyamuni was born in the year of the horse. Further, in the zodiac, 
Mt Kailas is linked to the horse. Believers say that one parikrama 
(circumbulation) during the horse year will be ‘karmically’ counted as 
13 rounds, a 12 time increase in good karma, which is ‘economically’ 
not negligible for Chinese tourists. 

Pilgrimage or spiritual tourism in general is fast becoming 
another way to attract visitors to Tibet.

The Fall-out: Traffic and Pollution
In early 2104, Xinhua announced that there were over 150,000 

cars in Lhasa. The number was growing by 200 every day.
According to the Chinese news agency: “The bittersweet joys of 

the modern auto industry are hitting the ancient city hard. …A city 
which, until 60 years ago, did not even have a highway”.13

During rush hour, downtown Lhasa routinely ‘slips into gridlock’, 
admits Xinhua and parking spaces are almost always impossible to 
find.

China Tibet Online believes that Tibet’s vehicle ownership is ‘one 
for 10 people’ and it exceeds the national average (one for 13): 

Whether Lhasa can avoid systemic traffic problems of most big 
Chinese cities is a question which will test the foresight of Lhasa’s 
government.14

	 12.	 http://eng.tibet.cn/2012sy/xw/201402/t20140219_1973896.html

	 13.	 http://usa.chinadaily.com.cn/china/2014-02/21/content_17298362.htm

	 14.	 http://usa.chinadaily.com.cn/china/2014-02/21/content_17298362.htm
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Every year, nearly 80,000 people take the driving test! 
He Gang of the Tibet Academy of Social Sciences told Xinhua that 

Tibetans were using cars, ‘quickly supplanting horses as a popular 
family asset, along with the customary yak, cattle and sheep.’

This is one of the collaterals of the quick development of tourism-
oriented activities.

Substantial Revenues
According to the Development and Reform Committee of Lhasa, 

the GDP (gross domestic product) of Lhasa, which accounts for 39 
per cent of the GDP of TAR, hit 31.2 billion yuan, which was an 
increase of 20 per cent as compared to the previous year.

In 2013, the total retail sales of consumer goods in Lhasa reached 
15 billion yuan, accounting for 51.9 per cent of regional sales, with an 
increase of 20 per cent as compared to the previous year.

Lhasa, the ‘Sun City’ received nearly 8 million tourists in 2013. 
This was a 22.76 per cent increase in tourist arrivals as compared to 
2012 while TAR received 13 million tourists.

In 2013, tourism revenues for Lhasa reached 1.34 billion US 
dollars, an increase of 25.47 per cent as compared to 2012.

Dong Tianlin, an official in Tibet said that tourism had become 
one of the leading economic growth engines for TAR; local authorities 
and tour companies ‘have figured out various ways to attract 
travellers in off-peak season’.

The question therefore is: how to get revenues without the 
pollution accompanying this quick development? Is it possible?

Before answering these questions, let us take a look at the other 
side of the Himalayan barrier.

PART II

Tourism in India
During 2011, the number of FTAs (foreign tourist arrivals) in 

India reached 6.29 million, registering a growth of 8.9 per cent over 
5.78 million FTAs in 2010. 

As per the Indian Ministry of Tourism’s website, the government 
‘has given special focus on development of important destinations/
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circuits through sanction of mega projects. Mega Tourism projects 
are a judicious mix of culture, heritage, spiritual & eco-tourism and 
aim to give tourists a holistic experience.’

In term of environment protection, especially for the Himalayan 
region, it is a bit frightening to read about these ‘judicious’ mega-
projects. 

The ministry’s website continues: “As on 29.02.2012, the Ministry 
has identified 53 mega tourism projects in consultation with State 
Governments, out of which 35 have been sanctioned.”15 

A small mercy is that Himalayan tourism in term of percentage 
is still relatively small as can be seen from Figure 14.1 in which only 
Uttarakhand figures. 

Figure 14.1

Percentage Share of Top 10 States/UTs in Domestic Tourist Visits (2012)

	 Source:	 Authors.

The ministry however believes that: 
Tourism’ plays an important role in economic development and 
creation of jobs in India. The Approach Paper of the 12th Five Year 

	 15.	 http://pib.nic.in/newsite/erelease.aspx?relid=82072
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Plan prepared by the Planning Commission highlights the need to 
adopt, ‘pro-poor tourism’ for increasing net benefits to the poor 
and ensuring that tourism growth contributes to poverty reduction. 
Tourism plays a key role in socioeconomic progress through creation 
of jobs, enterprise, infrastructure and revenue earnings. The Planning 
Commission has identified tourism as the second largest sector in 
the country in providing employment opportunities for low-skilled 
workers.16

The main problem is that it has not been proved that lot of local 
populations, especially in mountain areas, has drastically improved, 
as often alien tour operators or outside players cash in on the rapid 
development of tourism. 

Interestingly, the concept of sustainability seems to be 
slowly percolating in deciders’ consciousness, at least on paper. A 
government report says:

For promoting the brand of “Incredible India” publicity and 
promotional programmes of the Ministry will be made product 
specific, country specific and destination specific. …There will be 
focused emphasis on promoting tourism which is sustainable by 
adopting carrying capacity studies especially in environmentally 
sensitive areas. There will be more attention on promoting niche 
tourism products, attempting greater convergence amongst different 
stakeholders, and in rationalization of taxes in tourism sector.17

This unfortunately remains only on paper, as we shall see that in 
the case of Uttarakhand, the development of ‘spiritual’, or even eco-
tourism continues to be wild and depends on market forces only, in 
other words, on ‘money’. 

We now take the example of a few Himalayan states to understand 
the seriousness of the situation.

Himalayan Tourism
A few studies have been done on the impact of tourism on the 

environment, but hopefully in the years to come more extensive 

	 16.	 http://www.tourism.gov.in/writereaddata/Uploaded/ImpDoc/020220120146055.pdf

	 17.	 http://tourism.gov.in/writereaddata/Uploaded/Tender/051720121254577.pdf
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research will be undertaken, probably after some natural or unnatural 
disasters have played havoc in the mountainous regions. 

An excellent article “Mountain Tourism: A Boon or a Bane? 
Impacts of Tourism on Himalayan Women”, published by Yankila 
Sherpa, President, Federation of Woman Entrepreneurs Association 
of Nepal deals with the  environment as well as women’s place in the 
Himalayan economy. Sherpa writes:

The mountain people of the Himalaya are among the most socially, 
politically and economically deprived people in the world, and yet 
their stewardship of mountain natural resources is closely linked to 
sustainability of life in lowland areas. Among mountain population, 
women play a crucial, and in many respects dominant role in natural 
resource management, agricultural production, tourism and the well-
being and very survival of mountain families. In mountain regions, 
as in the world over, women, as a class, are more undernourished, 
under-compensated for their labor, and under-represented in formal 
decision making bodies.18

She admits that in Nepal, trekking and mountaineering have 
helped uplift thousands of local people out of poverty. Speaking 
about the country, she says, 

Every year, tourism generates employment for youths as mountain 
guides and porters, most of whom have very meager income from 
agriculture. In addition, trekking and mountaineering create 
opportunities for enterprise generation through the operation of tea 
houses and lodges along the trails.19 

Her conclusions include, “While tourism like any other industry 
can have potential negative and positive impacts on mountain 
women and communities, the negative impacts can be addressed by 
bringing together stakeholders through social mobilization.”

Social mobilisation of stakeholders is certainly a remedy which 
can be applied to the entire Himalayan range. But it is not an easy 
proposition, as market forces are often prevalent here.

	 18.	 http://www.womenofthemountains.org/files/Microsoft%20Word%20-%2007-03-01-From-Yanki-
la-Sherpa-FINAL-PAPER-Final_paper_sent_to_Baktybek.pdf

	 19.	 Ibid.
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Sikkim
Let us now take the state of Sikkim, considered a model in term 

of environment protection.
In March 2104, IANS reported: “Sikkim eyes to double tourists 

flow to Kanchenjunga.” According to Sikkim Tourism Minister Bhim 
Dhungel, the Sikkim government had taken different steps “to 
strengthen infrastructure and improve facilities to attract tourists to 
the Kanchenjunga, India’s highest peak in the Himalaya.”

Does it mean that the Kanchenjunga will become a new Everest?
Hopefully not, though last year 8 lakh tourists are reported to 

have had darshan (the view) of the majestic Kanchenjunga.
The minister announced: “The government has started 15 

minutes’ helicopter service from state capital Gangtok to provide 
visitors breathtaking views of the pristine beauty of sacred peaks, 
which assume different colours during different times of the day.”20

The helicopter service is now available round the year. Last year, 
400 mountain flights were organised; in the coming five years, the 
government plans to increase the frequency to 1,000 a year. 

The fact that the Kanchenjunga is considered the guardian 
deity of the Sikkimese people is not taken into consideration by the 
planners. 

Dhungel believes that Sikkim has the potential to become the 
Switzerland of the East. He says: 

We will strengthen the tourism infrastructure at vintage points at 
Rabong, Kaluk, Mangan and Pelling by providing various incentives 
and facilities to hospitality sector for setting up new home stay units, 
village resorts and yatri niwas (tourist inns) to provide additional 
accommodation facilities for visiting tourists.21

There is no doubt that over the years, tourism has become 
the biggest employment generator in Sikkim prompting the state 
government to declare it an infrastructure industry. This in turn, 
has attracted more investors, increasing revenues: “The Government 
of Sikkim and the Ministry of Tourism has been instrumental in 
the development of this industry and over the years there has been 

	 20.	 http://sikkimtimes.com/?p=696

	 21.	 Ibid.
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substantial infrastructure and human resource development in this 
area,” says a government publication which further affirms: “The 
tourism industry’s contribution to the States Gross Domestic Product 
is 8.93% at constant prices and 8.66% at current prices. The total 
domestic tourist arrival for the year 2010 stood at 7,00,011 and 
international tourists at 20,757” (see Table 14.1).

This is indeed an important source of income for the Himalayan 
state. 

Even, the Comptroller and Auditor General of India (CAG), 
whose job is to monitor the soundness of the accounts of the states, 
encourages the development of tourism: 

Sikkim is a veritable paradise and a tourist destination for all seasons. 
The State government should formulate its tourism policy on the 
lines of the national policy outlining a comprehensive action plan for 
better connectivity and infrastructural facilities. …The policy should 
explore sectors of tourism like eco-tourism, adventure tourism, 
health tourism, besides its rich socio-religious and cultural facets 
like Buddhist monasteries and stupas which have been the centres of 
ancient religious rituals and practices.22

In the state’s defence, it should be mentioned that Sikkim is one 
of the most environment-conscious states in the Himalayan belt. The 
question is: for how long?

Uttarakhand
Uttarakhand like Tibet or the other Himalayan states widely 

promotes tourism. An indicative list of tourist inflow in Uttrakahand 
can be seen for the statistics provided for 2007 (Table 14.2). A 
brochure published by the Department of Tourism of Uttarakhand 
says: “We embark on journeys with expectations which when met, 
gratify us and when unmet, leave us disgruntled. But a journey to 
Uttarakhand won’t just exceed expectations, but promises to raise 
the standards of expectations”.

It goes on to say, “Experiencing Uttarakhand will leave one 
groping in the dark trying to confer the word ‘beauty’ with a new 

	 22.	 http://www.thehindu.com/todays-paper/tp-national/sikkim-must-tap-its-tourism-potential-says-
cag/article195501.ece
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definition. Such is the profound beauty of the place, that it provoked 
Mahatma Gandhi to call this place the ‘Switzerland of India.”23

Table 14.1

Tourist Inflow Trend in Sikkim (2000-2009)

Sl. No. Year Domestic Tourist Foreign Tourist Total Number of Tourist Arrival

1 2000 180256 8794 189050

2 2001 192354 7757 200111

3 2002 203835 8539 212374

4 2003 220824 10954 231778

5 2004 286687 13528 300215

6 2005 347650 16518 364168

7 2006 421943 18049 439992

8 2007 465204 17837 483041

9 2008 512373 21162 533535

10 2009 615628 17730 633358

	 Source:	 Authors.

Whether Mahatma Gandhi’s quote is true or not is another issue, 
but the pamphlet adds: 

And anybody who has been to Uttarakhand will give Gandhi’s 
statement a thumbs up. Uttarakhand is one corner of the earth that 
would make one conclude that Nature decided to park herself here 
and blossom into a profusion of bounty that is an overwhelming treat 
for all the senses. In a misty tranquillity, Himalayan magnificence 
takes its own sweet time to seep into consciousness and newer 
depths of understanding are discovered in this basket of treasure.24

A few years ago, the Government of Uttarakhand and UNDP 
published a report titled Uttarakhand Tourism Development Master 
Plan 2007-22. The government in Dehradun gave the “background, 
approach and framework for the formulation of a sector integrated 
Tourism Development Master Plan for Uttarakhand …based on best 
national and international practices.”25

	 23.	 http://kol.indusnettechnologies.com/gov/UTDB/pdf/Chapter1Introduction.pdf

	 24.	 http://www.himalayanhoneymoons.com/honeymoon-destinations/kumaon

	 25.	 http://kol.indusnettechnologies.com/gov/UTDB/pdf/masterplanvol03.pdf
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This report explains that the objective of the master plan is the 
creation of “an attractive, viable and sustainable tourism environment 
utilizing and enhancing the uniqueness of a destination’s natural, 
historic and cultural environment.”26

Indeed, Uttarakhand is unique and contains a large variety of 
valuable resources: ‘a diverse range of products with facilities and 
activities to satisfy any traveller’s desire,’ as the report put it.  

But to satisfy a ‘traveller’s desire’ is surely a wrong approach. 
The master plan cites a few new possibilities: 

•	 Gangotri to Gaumukh, the source of the Ganges and beyond.
•	 Barsu and Raithal village cluster on the slopes of the 

Bhagirathi valley and Dayara Bugyal.
•	 Johar and Lower Johar valleys between Thal and Munsiyari 

and the high Himalaya beyond.
•	 Jageshwar village and temple complex and its access from 

Artola. Products to be based on the spirituality of the temple 
complex and its environs.

Before all these unique resources were utilised for both domestic 
and international tourism, the following steps were suggested:

•	 Improvement in accessibility by air, road and rail to 
Uttarakhand from other parts of India and abroad.

•	 Improvement in connectivity within the state by air, road 
and rail where applicable.

•	 I m prove me nt  i n  pre d ic t a b i l i t y  i n  te r m s  o f  b o t h 
transportation time and what can be expected from the 
different tourism destinations and products.

•	 Improvement in the selection and quality of accommodation 
facilities, food and beverages, entertainment and general 
service levels for all standards and types of outlets.

•	 Improvement in the education and training of public and 
private tourism industry workers and entrepreneurs in all 
sectors and ranks at the central, state and local community 
levels.

•	 General improvement of marketing and information material 
and interpretation at tourism locations.

	 26.	 http://kol.indusnettechnologies.com/gov/UTDB/pdf/masterplanvol03.pdf
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•	 Improvement in the local community’s understanding of and 
participation in tourism and awareness about what it entails 
in terms of opportunities and threats.

•	 Improvement  in  urban  and  r ura l  infra str uc ture , 
environmental services and operation and management of 
utilities.

•	 Improvement in basic sanitation, urban management and 
design quality in major towns, some of which could perform 
useful gateway functions.

But nothing about the preservation of the pristine environment 
of the region!

The consequences should have been predictable.
The first big bang came on 14-17 June 2013. The region suffered 

the most terrible cloudbursts in decades, causing devastating floods 
and landslides. It was one of the worst natural disasters in India since 
independence.

Though parts of Himachal Pradesh, Haryana, Delhi and Uttar 
Pradesh, as well as western Nepal and western Tibet also experienced 
heavy rains, over 95 per cent of the casualties were in Uttarakhand. 

According to figures provided by the Uttarakhand government, 
more than 5,700 people were ‘presumed dead’, this included 934 local 
residents.

Reports mentioned that destruction of bridges and roads had left 
about 100,000 pilgrims and tourists trapped in the valleys leading to 
three of the four Hindu Char Dham pilgrimage sites. The Indian Air 
Force, the Indian Army and paramilitary troops evacuated more than 
110,000 people from the devastated areas.

Quoting experts, environmental magazine Down to Earth 
analysed the man-made disaster: 

But it is man-made factors that have compounded the scale 
of the disaster. Unabated expansion of hydro-power projects 
and construction of roads to accommodate ever-increasing 
tourism, especially religious tourism, are also major causes for the 
unprecedented scale of devastation.27

	 27.	 http://www.downtoearth.org.in/content/man-made-reasons-uttarakhand-disaster
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It cites road construction as a major destabilising factor for a 
mountain’s environment. Apart from tourism, the construction of 
dams also played havoc: 

The Ganga in the upper reaches has been an engineer’s playground. 
The Central Electricity Authority and the Uttarakhand power 
department have estimated the river’s hydroelectric potential at 
some 9,000 MW and have planned 70-odd projects on its tributaries. 
In building these projects the key tributaries would be modified—
through diversion to tunnels or reservoirs—to such an extent that 
80 per cent of the Bhagirathi and 65 per cent of the Alaknanda could 
be “affected”. As much as 90 per cent of the other smaller tributaries 
could be “affected” the same way.

The conclusion is ‘promotion of the state as a tourist destination 
is coming in the way of sustainable development.’

But who will listen?
More God-sent disasters will probably be necessary to make the 

deciders understand that men can’t play with nature with complete 
impunity. 

Table 14.2

Tourist Statistics in Uttarakhand for 2007

S. No. Items Number

1. In tourist places (including Pilgrims) 2,26,00,000

(I) Indian tourist 2,21,00,000 

(Ii) Foreign tourist 1,06,000

2. In important national parks 1,99,043

(I) Indian tourist 18,3481

(Ii) Foreign tourist 15,562

	 Source:	 Authors.

Ladakh 
Ladakh, a region of Jammu and Kashmir, was officially opened to 

tourism in 1974. Ever since, the ‘industry’ has grown at a fast pace. 
For instance, the number of tourists in Ladakh increased from about 
20,000 in 2001 to about 150,000 in 2011. 
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Though certain strata of the population have become richer, the 
advent of tourism has often had a negligible impact on the economic 
well-being of the poorest in the region.

In December 2013, during a review meeting with Minister of 
Tourism Gulam Ahmed Mir and Minister for Urban Development 
and Local Bodies Nawang Rigzin Jora, the Director Tourism Kashmir 
Talat Parvaiz estimated that 1,37,400 tourists had visited Ladakh 
region till November 2013.

Parvaiz said `11.68 crore had been spent on various projects, 
including construction of tourist infrastructure facilities, to promote 
tourism. Mir announced: “All efforts are being made to promote the 
tourism industry and attract tourists from across the globe to the 
State.”28 

While he spoke about the ‘capacity building programmes’ which 
according to him should be expanded to provide training to the 
people for promoting cultural heritage tourism, Jora emphasised on 
improvements in infrastructural and logistical facilities to attract 
tourists for the Sindhu Darshan festival.

Very little was said about the real issues, particularly the effects 
of mass tourism on environment in the mountainous region. 

In September 2013, WWF India published a report on “The Value 
Chain Mapping of Tourism in Ladakh”. It is an interesting report 
which looks at the issues more impartially. WWF argues: 

The global tourism industry has evolved as a major force for economic 
growth and development in many developing countries of the world. 
High economic growth, increase in disposable income, access and 
connectivity, new forms of tourism and strong marketing are some 
of the key drivers for the growth of the sector. Emerging trends 
suggest that the growth of tourism provides opportunities for 
local communities by acting as a source of income, particularly in 
mountain areas.29

Then the WWF comes to the real problem, environment: 
“However, in the Himalayan region, the rapid growth of tourism has 

	 28.	 http://www.hindustantimes.com/punjab/jandk/over-1-37-lakh-tourists-visit-ladakh-in-2013/
article1-1161833.aspx

	 29.	 http://awsassets.wwfindia.org/downloads/tourism_value_chain_in_ladakh__lo_res_.pdf
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led to the constant challenge of ensuring regular income for local 
communities and preserving the local ecology”.

The WWF study, while describing a value chain mapping of 
tourism in Ladakh, recommends strategies “for integrating local 
communities, particularly herders, women and marginal groups into 
tourism. In relation to this, the study maps the tourism value chain in 
Ladakh and its specific sub-chains, suggests measures for improving 
value chain linkages and develops strategies for the inclusion of 
vulnerable groups such as herders, women and marginal communities 
as beneficiaries in tourism”.

This is certainly a step forward as the study speaks of “promoting 
Ladakhi hospitality and tradition, adventure tourism, rural tourism 
in collaboration with local NGOs to encourage volunteers, sports 
tourism, cultural tourism and wildlife tourism. …The findings from 
this study can help conceptualise innovative initiatives for promoting 
sustainable tourism that is inclusive and pro-poor”.

What is required today in Tibet, Ladakh or Uttarakhand is 
getting scientific data about the collaterals of mass tourism in remote 
Himalayan areas and to find ways involve the local populations.

In the Light of Ancient Futures
Several years ago, Helena Norberg-Hodge, one of the first 

westerners to master the Ladakhi language, and who, for nearly two 
decades spent six months each year in Ladakh committing herself to 
the protection of its culture and environment against the onslaught 
of modernisation, wrote a thought provoking book titled, In the light 
of Ancient Futures. She believes that tourism can bring destruction, 
not only of the land, but also cultures and sacred traditions: 

In the traditional way of life, people experiences little stress and enjoy 
peace of mind. The pace of their lives is relaxed and easy. They breathe 
pure air, get regular and prolonged exercise, and eat whole, unrefined 
foods. Their bodies are not forced to accommodate materials alien 
to the natural world of which they are a part. The food they eat is 
locally grown and organic, and until recently there was virtually no 
environmental pollution.30

	 30.	 http://www.arvindguptatoys.com/arvindgupta/ancientfutures.pdf
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She notes how money has become all important in a culture 
where it has little use, except for a few people: 

With no warning, people from another world descended on Ladakh. 
Each day many would spend as much as a hundred dollars, an amount 
roughly equivalent to someone spending fifty thousand dollars a day 
in America. In the traditional subsistence economy, money played 
a minor role, used primarily for luxuries—jewelry, silver, and gold. 
Basic needs—food, clothing, and shelter—were provided for without 
money. The labor one needed was free of charge, part of an intricate 
web of human relationships.

She points out: 
In one day a tourist would spend the same amount that a Ladakhi 
family might in a year. Ladakhis did not realize that money played 
a completely different role for the foreigners; that back home 
they needed it to survive; that food, clothing, and shelter all cost 
money—a lot of money. Compared to these strangers, they suddenly 
felt poor.31

She remembers her first years in Ladakh: 
Young children I had never seen before used to run up to me and 
press apricots into my hands. Now-little figures, looking shabbily 
Dickensian in threadbare Western clothing, greet foreigners with an 
empty outstretched hand. They demand ‘one pen, one pen’, a phrase 
that has become the new mantra of Ladakhi children.

She quotes some of her old Ladakhi friends: “It’s terrible everyone 
is getting so greedy. Money was never important before, but now it’s 
all people can think about”.  She philosophically recalls her first years 
in Ladakh: 

I was beginning to learn how Ladakhis manage to survive in such a 
difficult environment. I was also beginning to learn the meaning of 
the word frugality. In the West, frugality conjures up images of old 
aunts and padlocked pantries. But the frugality you find in Ladakh, 
which is fundamental to the people’s prosperity, is something quite 
different. Using limited resources in a careful way has nothing 

	 31.	 http://www.arvindguptatoys.com/arvindgupta/ancientfutures.pdf
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to do with miserliness; this is frugality in its original meaning of 
“fruitfulness”: getting more out of little.32

She nostalgically remembers: “Nothing whatever is just discarded. 
What cannot be eaten can be fed to the animals; what cannot be used 
as fuel can fertilise the land”.

Times have changed and it is difficult to return to the past, but 
the question remains, what can be done?

An Integral Vision
Another report titled “Tourism and Sustainable Mountain 

Development in the Hindu Kush-Himalaya” prepared by Ester Kruk 
for ICIMOD concludes: 

The ever-increasing demand for mountain tourism—which is 
expected to grow even further as regional tourism becomes more 
important and rising temperatures drive an increasingly affluent 
urban middle class to escape the heat of the plains—presents 
tremendous opportunities for the Himalaya.33

The author believes that tapping into the relatively unexplored 
tourism market could be a successful strategy. It could help 
in diversifying local livelihood options, “which are becoming 
increasingly unsustainable due to climate change and other drivers 
of change. Experience in the region has shown that tourism does not 
necessarily lead to spontaneous benefits for mountain people”.

He rightly argues that: 
To realise the poverty reduction potential of tourism, and to ensure 
its contribution to overall sustainable mountain development, it is 
imperative to link it to the needs of mountain communities and to 
take into account the challenges of their mountain environment. 
This requires an integrated vision and a common understanding of 
sustainable mountain tourism concepts, as well as the identification 
of successful approaches and strategies that are relevant and 
applicable in the mountain context.34

	 32.	 http://www.arvindguptatoys.com/arvindgupta/ancientfutures.pdf

	 33.	 www.icimod.org/resource/4378

	 34. 	 Ibid.
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Integral vision is the key word, but it is what is lacking the most 
today.

The only solution for all stakeholders is to carefully think of the 
future and open a serious debate on which type of Himalaya one 
wants. It is a difficult issue, but worth pondering about.

The Plan Bleu (Blue Plan)
It is interesting to mention The Blue Plan here which is a 

European reflection on the future of the Mediterranean region. 
According to its objectives, the Blue Plan wants “to promote the 
sustainable socio-economic development of the Mediterranean 
region by providing countries with data, studies and proposals for 
action on the relationships between populations, the environment 
and development”. 

The research centre is a Regional Activity Centre of the 
Mediterranean Action Plan (MAP) located on the French Riviera, 
which works under the auspices of the United Nations Environment 
Programme. 

The centre is a non-governmental association, named “Plan Bleu 
pour l’environnement et le développement en Méditerranée” (Blue 
Plan for the Environment and Development in the Mediterranean).35 

The Blue Plan is funded by MAP and specific allocations in cash 
and kind are regularly received from the European Commission and 
other international and regional organisations such as the World 
Bank.

Why can’t scientists from China, India, Bhutan, and Nepal jointly 
collect data and later share researches on the relation between mass 
tourism and climate changes in mountainous regions? In other 
words, a White Plan for the Himalaya? Let us think about it.

Facts and Figures about Water and Tourism in the World (2007)36

•	 700 million international tourists per year and 500 billion 
dollars in annual receipts make tourism one of the biggest 

	 35.	 http://planbleu.org/en

	 36.	 http://www.unesco.org/water/news/newsletter/155.shtml
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industries in the world, with a correspondingly serious 
environmental footprint. 

•	 During the 1970s, only 1 person in 13 from industrial 
countries had travelled to a developing country as an 
international tourist. By the end of the 1990s, it was one in 
five. 

•	 An increasing number of low-income countries have 
actively promoted a large increase in tourism activities to 
foster their economic development. While there are clear 
economic benefits, there is also a downside. Problems of 
excessive water consumption in tourist complexes in water-
scarce areas, especially where golf courses are involved, 
an increase in marine pollution in coastal areas from 
inadequate wastewater treatment and 1,055 of crucial 
marine biodiversity, including coral reef destruction, have 
occurred. 

•	 Cuba has seen a 5-fold increase in tourism since 1990. For 
Saint Lucia, and Antigua and Barbuda, tourism receipts now 
account for nearly 50 per cent of GOP; for the Maldives they 
account for nearly 90 per cent. 

•	 In a 1994 study for the Caribbean Tourist Organization, it 
was disclosed that 80 to 90 per cent of sewage from hotels 
and associated facilities was released in coastal waters and 
was thought to have adverse effects on coral reefs and 
mangrove swamps. 

•	 Tourism contributes about 7 per cent of wastewater 
pollution in the Mediterranean by generating up to 180 litres 
of wastewater per tourist/day. 

•	 Hotels and their guests consume vast quantities of water. In 
Israel, water use by hotels along River Jordan is thought to 
be contributing to the drying up of the Dead Sea, where the 
water level has dropped 16.4 m since 1977. 

•	 Golf tourism has an enormous impact on water withdrawals— 
an 18-hole golf course can consume more than 2.3 million 
litres a day. 

•	 An average golf course in a tropical country such as Thailand 
needs 1,500 kg of chemical fertilisers, pesticides and 
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herbicides per year and uses as much water as 60,000 rural 
villagers. 

•	 Tourists in Grenada, Spain generally use seven times more 
water than local people and this discrepancy is common in 
many developing tourist areas. 

•	 In dryer regions like the Mediterranean, the issue of water 
scarcity is of particular concern because of the hot climate 
and tourists’ tendency to consume more water when on 
holiday than they do at home, the amount used can run up to 
440 litres a day. This is almost double what the inhabitants of 
an average Spanish city use.





15
Z H O U  Z H A N G G U I

China’s Trans-boundary Water  
Conflicts and Prevention

Taking Trans-boundary Water as a Matter of Security
Water links us with our neighbours in a way more profound and 

complex than any other. Famous US writer Mark Twain posed a 
question 100 years ago: “What is a man without energy?” His answer 
was quite simple: nothing, nothing at all. But behind this question 
there was the hint of another question: What is man without water? 
The right answer to this question is that without water, all men 
become nothing. When it comes to trans-boundary water, water is 
a matter of security as stated by Ban Ki Moon, the UN Secretary 
General in 2011. Hu Jintao, the former President of China stated that 
water had exerted evident impact on China’s economic, ecological and 
national security. When it comes to trans-boundary waters, there 
are usually three layers in space—trans-boundary surface runoff, 
underground water and water in air—forming a trinity of a hydro-
political relationship among the riparian countries. According to 
UNESCO statistics, there are more than 270 trans-boundary aquifers 
in the world. Besides, there are 263 trans-boundary rivers and lakes 
on earth. China has 42 of them. These rivers are mainly distributed 
in three locations—the northeast, the northwest and the southwest. 
Managing China’s 42 international rivers affects 15 neighbouring 
countries and 30 ethnic groups and the status of a 2.2 km land 
border.1 The southwest trans-boundary waters have attracted much 
concern in recent years. Downstream states including Vietnam and 
India have made representations to the Chinese government about 

	 1.	  Zhijian, Wang and Zha Xiaomin (2007). “China’s Northeast International Rivers and 
Northeast Asia Security”,  Northeast Asia Forum (4).
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the hydropower development of Mekong and Brahmaputra upstream. 
The management of water resources across boundaries, whether 
sub-national or international, is one of the most difficult challenges 
facing water managers today. The upstream exploitation or diversion 
of groundwater or rivers can have devastating consequences for those 
living downstream, and trans-boundary rivers can provide a source of 
conflict between nations or states, particularly where water resources 
are scarce. Similarly, water-based pollution can spread across borders 
and create disputes. Thus there is need for sound governance 
(Jagerskog et al. 2010).

China Facing Dam Construction Disputes 
The Asian Development Bank forecasts that 70 hotspots of the 

world could encounter conflicts due to trans-boundary river water 
resources. Over the past decade, a few downstream states have 
regarded China’s dam construction on the upstream as ‘China’s water 
terror’. In July 2009, US Secretary of State, Hillary Clinton had a 
meeting with foreign ministers of the Mekong river downstream 
states including Thailand, Vietnam, Laos and Kampuchea, in Phuket, 
which reached consensus on strengthening the field of river disaster 
prevention and other cooperation. In the same year, the four 
countries made representations to the Chinese Foreign Ministry, 
protesting China’s dam construction in the upper Mekong which had 
caused ecological deterioration in the Lancang river downstream. 
In December 2012, India’s national security advisor told the Indian 
media at the end of his visit to China that Sino Indian trans-
boundary rivers was a ‘sensitive issue’. India has paid close attention 
to Brahmaputra river in the border area to ensure that Chinese 
development in the upper river segments does not build any dam 
facilities that influence Indian territory. In June 2013, China and 
Vietnam issued a joint statement: 

The two sides will strengthen the regulation of trans-boundary 
rivers in river, f lood control and disaster mitigation, water 
resources utilization and protection through technical exchange and 
cooperation.

In 2010, construction started on the Zangmu hydropower 
station, the first one in Tibet which caused concern among the Indian 



229
CHINA’S TRANS-BOUNDARY WATER .. .    •    ZHOU ZHANGGUI

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

and international community, even though the Chinese government 
announced that the dams would not affect the lower reaches of 
India. In September 2010, the Myanmar government announced the 
suspension of the construction of the Myitsone hydropower station 
in which the China Power Investment Corp had invested because of 
environmental concerns. This station is on the international river 
Irrawaddy. Since the beginning of hydropower planning in 2003, 
there has been controversy around the environmental and social 
impact of hydropower development on Nu river. Conflicts and 
disputes around trans-boundary waters remind us how important it 
is to find principles which pave the way for cooperation. 

Trans-boundary Water Cooperation Principles  
Although security threats to trans-boundary rivers cannot 

be ignored, with rapid globalisation and regional integration, 
international rivers’ cooperation for a win-win target has become 
a common trend. With growing non-traditional security threats, 
traditional national security targeted against each other can be 
turned2 into an excellent state of coexistence. It is possible that with 
shared knowledge and materials, a dynamic social structure and 
social practices, relations between states can evolve into a ‘Kant’s’ 
friends’ relationship (Wendt 1999). In addition, China and relevant 
countries should jointly create new security mechanisms to handle 
the security dilemma as far as possible to reach a win-win situation 
including the construction of dams over international rivers.

An analysis of typical global trans-boundary water conflicts 
including the Danube, Rhine and Indus rivers and Jordan, has 
revealed that fruitful cooperation must obey five principles to be 
successful in reaching a good legal framework: a joint governing body, 
integrated goals, information exchange, active participation and cost 
benefit sharing mechanisms.

Trans-boundary water conf licts in the past 50 years have 
witnessed two results: the tragedy of the commons—conflicts and 
good governance and cooperation. Water conflicts led to 37 violations 

	 2.	 Xiaofeng, Yu  (2004). “The Confrontation of Coexistence of an Endangered State to the 
Superiority State: The Value Position of Generalized Security and Non-traditional Security 
Strategy”,  World Politics and Economy (2).
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against 300 agreements. More conflicts were settled peacefully as 
in the Rhine and Indus cases discussed earlier. However, there are 
still 158 out of the 263 trans-boundary rivers that do not have any 
cooperation frameworks among the basin countries. Two cases of the 
tragedy of commons for trans-boundary waters are Chad Lake and 
Areal Sea. Within 50 years, the two lakes’ water has shrunk due to 
climate change and human activities.

Table 15.1

The Cooperation Features of the Rhine Case

Legal 
Framework 

1. 1963: The Berne Convention

2. 1976: Convention on the prevention of chemical pollution of the 
Rhine and convention on the prevention of chloride pollution

3. 1999: Convention on the protection of the Rhine, instead of the Berne 
convention and the convention on the international cooperation of 
basic chemicals, which took effect in 2003

The EU Water Framework Directive

Governing 
Body 

1816: Central Commission for Navigation on the Rhine (CCNR)

1950: International Commission for the Protection of the Rhine (ICPR)

1970: International Commission for the Hydrology of the Rhine Basin (CHR) 

Integrated 
Goals 

International Commission for the Protection of the Rhine’s goals:

1. Sustainable development of the ecological system of the Rhine Basin.

2. Security of the Rhine as a reference source.

3. Improving sludge quality so as to use or dispose of dredged material 
and not damage the environment.

4. Overall flood control and no influence on the environment.

5. Water quality improvement of the Beihai side of the sea and other 
consistent protective measures.

Incidents • At the end of 1986, the Swiss Sandoz fire near the Basel chemical 
factory warehouse led to a fire solution which contained many 
poisonous chemicals in the sewage being discharged into the Rhine.

• In a very short period of time, ministerial meetings were held thrice 
to discuss the Rhine’s pollution problems. This culminated in ‘the 
Rhine action plan’ (RAP) in 1987.

Cooperation 
Features 

The Rhine Basin management had to experience ‘pollution first, treatment 
later’ 

- Crisis of the ‘Santos event’ attracted public attention, catalysing 
cooperation actions.

	 Source:	 Authors.
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Table 15.2

Cooperation Features of the Indus Case

Legal Framework The Indus River Treaty of 1960 between India and Pakistan 
India has three rivers in the east including 40700000000 m3/a, 
accounting for 19.6 per cent of the total annual runoff; Pakistan 
has the west three rivers of 166500000000 m3/a. 

Governing Body In 1960, India and Pakistan established the Indus River Standing 
Committee and assigned a senior engineer each as members. 
Coordination and supervision mechanism. 

Integrated Goals The World Bank for mediation and arbitration, and Australia, 
Canada, Germany, Italy, New Zealand, the UK and American 
jointly set up the Indus River Basin Development Fund to provide 
assistance for the development of Indus river. 

Incidents In 1947 the Indian subcontinent was divided into two independent 
countries—India and Pakistan—the border was across the Indus 
river basin and irrigation system. The upper reaches of the Indus 
and the border formed a part of the five major tributaries in 
India’s territory, the lower part was in Pakistan’s territory. This led 
to the Bu swim water dispute between the two countries and the 
intensification of the contradiction. 

Cooperation Features The World Bank as the third party to continue its participation 
and contributing to the settlement of disputes.

In financial assistance to achieve a breakthrough in the stimulation 
protocol, the World Bank provided $ 90,000,000 to help India and 
Pakistan in development financing.

	 Source:	 Authors.

Transferring Potential Conflict to Possible Cooperation
At the end of 2011, two ministries of the Chinese Central 

government, the National Development and Reform Commission 
and the Ministry of Environmental Protection, jointly developed 
‘interim measures for reviewing hydropower planning report and 
environmental impact report’. This is the first official announcement 
of the EIA (environmental impact assessment) process of hydropower 
planning. More importantly, it is a must for hydropower projects 
to be built on trans-boundary rivers and rivers crossing provincial 
borders. A SIA (social impact analysis) plays an important function 
as it lets decision-makers know the social influence before the 
decision-making consequences, including analysis, monitoring and 
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management for policy, planning, programme and project. In 2012 
and 2013, the National Development and Reform Commission issued 
two official notifications that a SSRA (social stability risk assessment) 
and a prevention report must be done for all the large projects before 
approval in China. SSRA is much like SIA, but with more focus on 
the negative impacts of social influence. The evaluation mainly 
checks five aspects: i) the main risk factors of the project; ii) the 
project’s legitimacy, rationality, feasibility and controllability; iii) the 
project’s risk level; iv) the project’s main risk prevention and counter 
measures; and v) emergency plans and suggestions. Introduction 
and application of the SIA process and tool in SSRA will play a very 
important role in conflict prevention in hydropower projects in trans-
boundary rivers in the future. Till now each year hundreds of large 
projects have been suspended due to high SSRA risks.

If these governance principles and SSRA are carried out and 
followed, trans-boundary water development will improve thus 
reducing and removing conflicts. Neighbouring countries often face 
a security dilemma. Riparian countries such as China and India need 
to think that trans-boundary water conflicts will not be regarded 
as a trigger of war, but will be seen as a channel of friendship. The 
right way is moving hand in hand to move from potential conflict 
to possible cooperation. For this the idea of green justice based on 
sustainable development and positive coexistence is the way out. In 
ancient Chinese, the word ‘governance’ meant to reform and make 
a dike for the river to flow to the sea which explains that water 
management is always political. In the long run, the concept of ‘green 
justice’ should be the core of global ecological ethics, the relationship 
between states should witness a move away from the dangerous 
state of confrontation to superior coexistence, development should 
go beyond state-centred development strategies and we should 
emphasise that ‘global ecology sovereignty’ is greater than ‘state 
sovereignty’ and ‘green earth citizenship’ is more important than 
‘nationality’.
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Kailash Sacred Landscape Conservation  
and Development Initiative 

A Trans-boundary Project

The uniqueness and fragility of mountain ecosystems has 
attracted global attention in sustainably managing them 
based on human-centred approaches. Significant efforts are 

being directed towards effective monitoring of their structural and 
functional features along with gathering evidence on changing 
patterns of biodiversity in these ecosystems. Among the mountains 
of the world, the majestic Himalaya with remarkable diversity in 
biophysical and socio-cultural systems, assumes a special place. 
It is recognised as one of the 34 global biodiversity hotspots. The 
importance of the Himalayan region has been aptly recognised by 
the Government of India by way of providing for a National Mission 
on Sustaining the Himalayan Ecosystem (NMSHE), the only location 
specific mission out of eight national missions under its National 
Action Plan on Climate Change (NAPCC). Other countries in the 
region are equally aware of the wide ranging life support values of 
the Himalaya. Among others, the International Centre for Integrated 
Mountain Development (ICIMOD), located in Kathmandu, Nepal, an 
intergovernmental organisation with eight regional member countries 
of the Hindu Kush-Himalayan region (Figure 16.1) is engaged in 
various research and developmental activities in the region. This 
includes building regional cooperation for undertaking ecosystem 
management and livelihood promotion activities in identified trans-
boundary landscapes. One such landscape is the ‘Kailash Sacred 
Landscape’ which encompasses adjacent portions of the remote 
south-western part of the Tibetan Autonomous Region (TAR) of 
China and adjacent parts of north-western Nepal and north-eastern 
parts of Uttarakhand in India. The region is endowed with a highly 
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diverse array of ecological conditions, rich and unique biodiversity 
components, indigenous systems of livelihood and distinct local 
cultures. From times immemorial, the sacredness and values attached 
with the landscape have been a driving force for the existence of some 
of the most natural sites and time tested traditions of management 
and sustainable harvest of natural resources. The region being the 
source of the Indus, the Brahmaputra, the Karnali and the Sutlej 
rivers, provides trans-boundary ecosystem services vital to the region 
as well as to areas far beyond. However, on account of its geological 
fragility, climate sensitivity and ever increasing threats to biological 
diversity, the landscape is highly vulnerable. Indigenous communities 
and their value-based traditional systems are also undergoing rapid 
transformation. So is the case with retreating glaciers and changing 
hydrological regimes, consequently affecting the biodiversity and 
socioeconomic features in the region. All these issues and many 
more are also of much concern to large populations inhabiting 
downstream areas. Recognising the global importance of this 
landscape, a project titled ‘Kailash Sacred Landscape Conservation, 
and Development Initiative’ (KSLCDI) was started with the objectives 
to initiate and promote trans-boundary biodiversity and cultural 
conservation, ecosystem management, sustainable development, and 
climate change adaptations within the region through much needed 
facilitation provided by ICIMOD with initial support from UNEP. 
The development of a Regional Cooperation Framework between 
the participating member countries—China, India and Nepal—is an 
important step towards achieving the envisaged objectives in this 
somewhat long-term initiative. Seven such trans-boundary landscapes 
have been conceived by ICIMOD in the Hindu Kush-Himalayan (HKH) 
region (Figure 16.2).

One of KSLCDI’s major goals is with respect to the generation of 
long-term ecological, climatic, socio-cultural and biodiversity datasets 
within the landscape. This will contribute substantially to addressing 
the issue of knowledge gaps, a serious impediment in undertaking and 
predicting impacts of changing patterns, including climate change.

This paper discusses various key components of the Kailash 
Sacred Landscape Initiative with respect to its trans-boundary nature 
and the adoption of a landscape approach to conservation, progress 
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made thus far from the time of initial conception, current status and 
plans of action. 

Need for Trans-boundary Landscapes and  
Trans-Himalayan Transect: the Rationale

The Convention on Biological Diversity (CBD), a global agreement 
on the sustainable use and conservation of biological diversity, has 
emphasised the importance of adopting the ecosystem and trans-
boundary landscape approach.

Figure 16.1

The HKH Region with its 10 Major River Basins

	 Note: 	 The HKH Region extends over 8 regional member countries (Afghanistan, Bangladesh, Bhutan, 
China, India, Myanmar, Nepal and Pakistan) and is enriched by 10 major river basins.

The region is home to many globally significant species which 
use a wide range of habitats that go well beyond the existing 
PAs (protected areas) as well as beyond political boundaries. It is 
important to note that more than 20 per cent of the PAs are trans-
boundary in nature with numerous trans-boundary issues. In view 
of this, the effectiveness of conservation is often questioned as most 
of the PAs are scattered as ‘conservation islands’, and lack the much 
required connectivity which is necessary for viable populations as well 
as in the context of adapting to climate change. In addition, lack of 
relevant datasets or inconsistency in available data complicates the 
issue. This may result from diverse and often inadequate research 
capabilities that exist within different countries in the HKH region. In 
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the face of the fragmentation of the habitat, prevailing poverty and an 
ever growing human population, careful balancing of concerns about 
conservation with the developmental needs of the region is called 
for. Furthermore, lack of regional cooperation and lack of compatible 
conservation policies also threaten the conservation of biodiversity.

The Kailash Sacred Landscape (KSL):  
The Region and its Main Features

The KSL (identified as transect no. 3) is one of the seven trans-
boundary landscapes identified by ICIMOD across the HKH region 
(Figure 16.2). The overall objective of this project is to promote 
trans-boundary biodiversity conservation and management using an 
‘ecosystem approach’ in KSL for an enhanced resilience of ecosystems, 
people and biodiversity to ensure continuous flow of ecosystem 
services locally and regionally benefitting the people inhabiting the 
landscape and those living in the downstream areas. The project area, 
selected by partner countries (China, India, and Nepal), and its major 
features are given in Figure 16.3.

KSL has been delineated to cover an area of 31,175 sq km, 
extending from 79049’26” E to 82026’54” E longitude and from 
29018’23” N to 31012’42” N. The KSL area includes almost all of Pulan 
county in TAR-China; a major part of district Pithoragarh and a small 
part of district Bageshwar in the state of Uttarakhand in India; and 
portions of Humla, Bhajang, Darchula and Baitadi districts in north-
western Nepal (Figure 16.3). Over a million people live within KSL; 
most of this population resides in the KSL part of India and Nepal, 
with only 8,000 or so persons inhabiting the high-elevation areas on 
the Tibetan Plateau. The landscape is endowed with a very diverse 
array of ecozones, ecosystems and biomes, that in turn support the 
richness of endemic and threatened floral and faunal elements. The 
region represents an irreplaceable natural and cultural treasure that 
lies both at the geographic centre as well as the cultural heart of the 
HKH region. Limited livelihood options for indigenous communities 
have caused perpetual resource degradation and widespread poverty 
in the landscape. The trans-boundary nature of the landscape means 
that the risks and challenges are common, and therefore the coping 
strategies and action plans need to be coordinated between nations 
sharing this unique ‘common’ ecosystem. The landscape is of great 
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significance in terms of its relevance to human societies and culture, 
and the present KSL initiative stands to revive and build on the Asian 
culture of the trans-boundary management of resources.

Figure 16.2

The 7 Trans-boundary Landscapes and Transects  
Identified by ICIMOD within the HKH Region

KSL-India Part: This covers an area of 7,120 sq km within the 
Indian borders that includes eight development blocks in district 
Pithoragarh (Munsiyari, Dharchula, Bin, Gangolihat, Berinag, 
Munakot, Kanalicheena and Didihat) along with two blocks in district 
Bageshwar (Bageshwar and Kapkot); most of this area represents 
rural settlements with only 0.38 per cent of the area falling under 
urban centres supporting around 13 per cent of the population 
of KSL-India. The population in the target landscape has nearly 
halved between the censuses conducted in 2001 and 2011 due to 
outmigration (of largely able bodied males) in search of jobs. The 
latest survey reports show signs of an improved sex ratio in the 
area. Generally it is the older people who remain back to take care of 
their family dwellings and fields. The impact of this age shift in the 
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resident population is visible on traditional pastoral and agricultural 
practices. It is feared that this phenomenon along with lack of 
livelihood opportunities, particularly for the young, may lead to 
irreversible changes in some features of the landscape that have been 
shaped by cultural practices over generations. The target landscape 
falls in the west Himalayan biogeographic province of India and lies 
at the confluence of the western, central and trans-Himalayas, which 
is a unique area where faunal, floral and diverse human cultures 
converge. It covers three major physiographic zones: the trans-
Himalayan zone with low precipitation which covers almost 40 per 
cent of the KSL area including high altitude meadows, rangelands and 
alpine scrublands. The great Himalayan zone lies south of the trans-
Himalaya one; 15 major peaks (>6,000 m) are found in the landscape 
with Nanda Devi East, Hardeol and Trishuli being above 7,000 m 
above sea level. This zone receives high rainfall spread over four 
months. The heavy rains, snow, ice and glaciers in these zones are a 
perennial source of rivers and water for the lesser Himalayan zone 
which accounts for 40 per cent area of the landscape and is the most 
densely populated zone. Some details about other features (glaciers, 
rivers and lakes, land use and major life zones, culture and people, 
fairs and festivals and sacredness of the area) of the target landscape 
can be found in a recent (2012) publication Journey through a Sacred 
Land. 

In India, the KSL project is being coordinated by the G.B. Pant 
Institute of Himalayan Environment & Development (GBPIHED) with 
guidance from the nodal ministry—the Ministry of Environment 
and Forests (MoEF) and Climate Change. Initially there were two 
partner institutions—the Wildlife Institute of India (WII) and the 
Uttarakhand Forest Department (UKFD).1

Implementation Phase
KSLCDI-India Implementation Plan: Largely guided by the 

functional framework of the KSLCDI-Regional Cooperation 
Framework (RCF), the existing national policy environment 

	 1.	 A chronological summary of major events and activities undertaken up to the current 
implementation phase of the Kailash Scared Landscape Conservation and Development 
Initiative (KLSCDI) have been depicted in Table 16.2.
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and the on-going programmes/schemes and following extensive 
consultations with the local community, government officials and 
civil society institutions in the preparatory and start-up phases, the 
KSLCDI Implementation Plan-India attempts to define action areas 
as per the provisions of the agreed RCF. RCF’s goal is to promote 
and facilitate trans-boundary biodiversity and cultural conservation, 
ecosystem management, sustainable development and climate 
change adaptation within the KSL.

Figure 16.3

KSL Region Identified by Project Partners 

Table 16.1

Salient Features of the Kailash Sacred Landscape Region

China India Nepal

Elevation range 3641-7678 <400-6895 asl 369-7132 asl

Eco-regions found within 4 5 6

No. of watersheds 2 4 8

Total area (sq.km) 10,843 7,250 13,289

Human population 8,800 460,000 564,035
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Table 16.2

Progression of Kailash Sacred Landscape Conservation and  
Development Initiative (KSLCDI) till the Current  

Implementation Phase, with Focus on the Indian Part

Major Events and Activities

Preparatory Phase 

1. Signing of LoA with ICIMOD for project implementation (9 December 2009).

2. Initiation of project activities (w.e.f. 1 February 2010); consultations with the Wildlife 
Institute of India (WII) and the Uttarakhand Forest Department (UKFD) for sharing 
of responsibilities; organisation of national partners’ consultation on delineation of 
the KSL project site in the Indian part (27 March 2010).

3. 1st regional workshop of the project hosted by GBPIHED (11-13 April 2010) at Almora, 
Uttarakhand.

• The workshop was attended by representatives of all three partner countries, the 
ICIMOD team and UNEP representatives.

• Progress on feasibility assessments was presented by all three partner countries

• The draft guidelines on National Level Conservation Strategy and Comprehensive 
Environmental Monitoring Plan were deliberated and agreed upon.

4. Feasibility Assessment Report and review of policy and enabling environment.

• Prepared Indian feasibility assessment report and a policy review and enabling 
environment document and submitted to ICIMOD (July 2010).

5. 2nd regional workshop of the project (4-6 September 2010) at Jiuzhaigou-Chengdu, 
China:

• Draft documents on: (i) National Conservation Strategy for KSL-India Part; and 
(ii) Comprehensive Environmental Monitoring (CEMP) for KSL-India Part were 
presented.

• The draft outline of the Regional Conservation Framework (RCF), as developed by 
ICIMOD, was discussed and inputs provided by various country teams.

• Deliberations on the draft long-term programme, vision and design of the Kailash 
Sacred Landscape Conservation Initiative.

6. 3nd regional workshop of the project (16-18 December 2010), Nagarkot, Kathmandu, 
Nepal:

• Presentation of drafts on : (i) Regional Conservation Strategy document; and (ii) 
Regional Comprehensive Environmental Monitoring Plan documents.

• The draft RCF presented and revised.

7. Submission of the Draft RCF:

• ICIMOD (January 2011) submitted a draft RCF to respective governments for 
endorsement.

• Indian endorsement of RCF (August 2011).
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Start-up Phase

8. LoA with ICIMOD for implementation of the start-up phase (March 2011).

• Objective of the start-up phase: To establish necessary frameworks and complete 
detailed implementation work plans as required for the full implementation of 
KSLCI’s goals and activities.

9. 4th regional and inception workshop for the start-up phase of KSLCI (13-15 June 
2011), Kathmandu, Nepal:

• Workshop to discuss and develop the start-up phase work plan and lay out a set of 
regionally common activities to efficiently achieve the start-up phase’s goals and 
objectives and to agree upon a set of milestones and timelines for meeting those 
objectives.

10. National level consultations for the start-up phase:

• National partners’ consultation meeting organised at GBPIHED (July 2011).

• Field level stakeholder consultation meetings held (Pithoragarh and Gangolihat; 
August 2011).

11. Landscape yatras and field level consultations (September-December 2011).

• Five landscape yatras to generate detailed field level information based on 
stakeholder consultations conducted

• Consultations in specific subject areas: Brainstorming on agri-biodiversity 
(September 2012); consultation cum write-shop on tourism potential (November 
2011).

12. National consultation and drafting workshop (December 2011) on consensus building 
on action areas; short listing of objectives and major activities; and sorting out 
budgetary projections, etc.

• Brainstorming on landscape yatras (January 2012).

• Consultative meeting of heads (or their representatives) of three national partner 
organizations under the chairmanship of JS, MoEF-GoI and in the presence of a 
representative from ICIMOD (January 2012).

13. KSL-India Implementation Plan

• Finalisation of the Implementation Plan as per the suggestions received in the 
meeting of heads of partner institutions (January-February 2012).

• Submission of Implementation Plan to MoEF for approval (March 2012).

• Discussion meeting on Implementation Plan and preparation for regional inception 
meeting with partners (WII–April 2012; UKFD–April 2012); and presentation on 
Implementation Plan and preparation for regional meeting: MoEF (April 2012).

Implementation Phase

14. The project was now renamed as KSLCDI. KSLCDI’s regional inception workshop (2-4 
May 2012), Kathmandu, Nepal.

• Deliberations on the overall programme, its elements, modalities of implementation 
and agreements on priority activities, deliverables, milestones and timelines.
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The plan defines the potential action areas for five years 
in various sectors and areas identified in the course of status 
documentation (that is, feasibility assessments), preparing a CS 
(conservation strategy) and a Comprehensive Environmental 
Monitoring Plan (CEMP). In this context, it is worth noting that the 
KSL-India Implementation Plan has taken into consideration the 
conservation and development paradigm which broadly synchronizes 
with the philosophy of a national plan that is largely guided by 
the principle of “Faster, Sustainable and More Inclusive Growth’ 
as projected in the Approach Paper for the 12th Five Year Plan by 
the Planning Commission, GoI (GoI 2011). Further, the provisions 
of the National Mission on Sustaining the Himalayan Ecosystem 
(NMSHE; one of eight missions under the National Action Plan 
on Climate Change) have provided an overarching framework for 
defining current priorities for the KSL-India part and in exploring/
establishing their trans-boundary relevance with other partner 
countries for strengthening regional cooperation. In addition, it also 
follows defined priorities pertaining to the forestry sector under 
the National Mission for a Green India in order to address climate 
change vulnerabilities in the landscape, especially by way of: (i) 
enhancing carbon sinks in sustainable managed forests and other 
ecosystems, (ii) enhancing the resilience and ability of vulnerable 
species/ecosystems to adapt to the changing climate, and (iii) 
enabling forest dependent local communities for better adaptation 
in the face of climate variability (Tolia 2012). GoI’s recommendations 
and the Planning Commission Task Force report for hill states 
and hill areas, which brings in the ‘mountain perspective’ for the 
Indian Himalayan region in national planning, have also been taken 
into consideration while defining action priorities (GoI 2010). The 
recommendations, especially those pertaining to: (i) developmental 
zones, (ii) mountain perspective and sensitisation, (iii) education and 
skill development, (iv) financial incentives, (v) waste management, 
(vi) disaster preparedness and mitigation, and (vii) climate change, 
have been considered while framing action priorities in the KSL-India 
Implementation Plan.

The overarching vision of the plan is that of sustainable 
development in the target landscape. The larger development 
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paradigm and conservation efforts in this biologically and culturally 
rich landscape require efficient and reliable sources of information 
in order to facilitate balanced perspective-planning and decision-
making. Therefore, one of the major objectives of the Implementation 
Plan is to ensure availability of systematic and reliable datasets to 
support decisions on conservation and development issues in the 
landscape. The twin objectives of establishing a decision support 
system and ensuring long-term monitoring of the physical, biological 
and social components have been outlined to meet this goal. The plan 
is to cover the entire Indian part of KSL to present the information in 
the form of coherent geo-referenced datasets. 

Execution of the KSLCDI-India Plan
The implementation of KSLCDI-India part is being coordinated 

by GBPIHED under the supervision of the nodal ministry—the 
Ministry of Environment and Forests (MoEF) and Climate Change. 
Other major partners, in addition to WII and UKFD, include the 
Central Himalayan Environment Association (CHEA) and the State 
Biodiversity Board (SBB) of Uttarakhand.

The programme is being executed in a systematic manner through 
a defined mechanism (Figure 16.4). Convergence and integration 
with on-going programmes, for example, the Rashtriya Krishi 
Vikas Yojna (RKVY), Chief Minister’s Herbal Development Plan, 
the Mahatma Gandhi National Rural Employment Guarantee Act 
(MNREGA), several programmes of the Council for People’s Action 
& Rural Technology (CAPART), the Biodiversity Conservation and 
Rural Livelihood Improvements Project (BCRLIP), National Green 
Corps (NGC) and Compensatory Afforestation Fund Management 
and Planning Authority (CAMPA) in the landscape are thought to be 
of vital importance for the success of KSLCDI.

The programme is initially being implemented at two pilot sites 
(representative transects 1 and 2 in Figure 16.5). 

Transect 1: Represents most of the vertical range of natural and 
human inhabited ecosystems ranging from the subtropical (<400 m 
asl) to snow and glaciated areas (>6,000 m asl). The transect runs 
along river Kali from the start point of the target landscape (that is, 
Pancheshwar) up to Tawaghat and follows the valley of river Dhauli 
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(a tributary of Kali) up to the Panchachuli basin to cover the entire 
Darma catchment. This transect represents three (out of the five) 
broad socio-cultural areas of the landscape. 

Figure 16.4

Implementation Mechanism for KSLCDI in India 

	 Note:	 MoEF and Climate Change, Government of India, WII-Wildlife Institute of India, UKFD-
Uttarakhand Forest Department, GBPIHED- G.B. Pant institute of Himalayan Environment 
& Development, CHEA-Central Himalayan Environment Association, SBB-State Biodiversity 
Board of Uttarakhand.

Transect 2: This transect intends to cover one of the heritage 
routes, horizontally cutting across the landscape from Talla Seraghat 
in the west to Jhulaghat in the east, which historically connects 
the western part of Nepal with the Indian mainland. This transect 
will cover most of the populated area in the landscape covering 
diversity of socio-cultural systems, agro-ecosystems, intermixing 
of rural and urban settlements, a wide range of disturbance types 
and different systems of human dependence on natural resources, 
mainly forest resources. More importantly the identified transect has 
rich traditions of community based conservation (forest panchayats, 
sacred spots/sites, etc.) which have contributed towards maintaining 
the integrity of the ecosystem of the landscape. 
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The thematic scope of KSLCDI revolves around a trans-boundary 
participatory ecosystem management approach for enhancing 
the resilience of the communities in the landscape. The five main 
project components and the main implementing institutions include 
(lead institution in bold, within parenthesis, followed by other 
participating institutions, if any): 

1. 	 Innovative livelihood options and adaptations (CHEA); 
2. 	 Ecosystem management for sustaining services (WII, UKFD, 

GBPIHED); 
3. 	 Access and benefit sharing (SBB, GBPIHED); 
4. 	 Long-term conservation and monitoring (GBPIHED, UKFD, 

WII); and 
5. 	 Regional cooperation, enabling policies and knowledge 

management (GBPIHED, UKFD, WII, SBB, CHEA).

Figure 16.5

People and Culture in the Landscape

	 Note: 	 The two transects (vertical and horizontal ) are shown by red lines; broad socio-cultural groups 
(1-5) and areas inhabited by them are also indicated.

Further details of work components 1 to 5, as outlined earlier, are 
given in Figure 16.6. The on-ground implementation of agreed tasks 
by the implementing agencies, now numbering five, for the KSL-
India part have to keep the ‘sacred’ and environmentally ‘sensitive’ 
nature of this landscape in mind. Its importance lies in being: (i) 
spiritual and sacred, (ii) complex and diverse, (iii) its significance 
in terms of biophysical and support values, (iv) diversity of socio-
cultural systems, and (v) dynamic people-nature linkages. Particular 

1. Bhot: Tribals – Shauka,Rang-Shauka
2. Askot : Tribals-  Rajees, Non Tribals
3. Seera & 4: Non tribals 
5. Gangoli: Non tribals

Cultural Areas1

3
2

45
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attention needs to be placed on the sustainability of the rich and 
unique biodiversity of the region, ecosystem goods and services that 
emanate from the landscape and the value based cultural heritage 
of the inhabitants in the context of the rapid transformation being 
experienced by the landscape.

Figure 16.6

Components of KSLCDI Work Elements

	 Note:	 Based on ICIMOD.

The cross-cutting issues of capacity building, social and gender 
equity and outreach and communication about policies and 
practices are integral to most of these work components. The 
KSL ecosystems are clearly trans-boundary in nature with strong 
national characteristics. The programme implementation focuses 
on institutions, particularly those present on the ground including 
at the county/district/prefecture levels, and also those at higher 
decision-making levels (state/province, national and regional). Some 

Innovative Livelihood Approach
Niche products
Heritage tourism
Water resources & rural energy

Ecosystem Management 
for  Sustainable Services
Participatory action research for 
valuation of ecosystem services
Capacity development of local 
institutions
Supporting community based 
resource management plans

Long-term Conservation and 
Monitoring
Implementation of conservation 
strategy
Establishment of monitoring 
system
Implementation of comprehensive 
environmental monitoring plan
Capacity building of national & local 
institutations

Access & Benefit Sharing
Protection of traditional 
knowledge 
Community rights and sharing 
on value chains
Linking enterprises with 
conservation

Regional Cooperation, 
Enabling Environment & 
Knowledge Management
Supporting national and local 
policy forums 
Regional platform & exchange 
Knowledge management & 
communication 
Programme monitoring & 
evaluation

KSLCDI



247
KAIL ASH SACRED L ANDSCAPE CONSERVATION ...    •    PALNI AND RAWAL

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

changes in the functioning and performance of the institutions 
that have a stake in the landscape are being targeted. The envisaged 
development and capacity building results are expected to be on the 
ground in the landscape. Policy adjustments and capacity building of 
institutions will happen at the state/provincial and national levels. At 
the regional level, cooperation for scientific exchange, policy cross-
learning, programme steering and capacity building of institutions 
is being attempted. The knowledge generated is expected to be 
packaged and promoted for informed decision-making in the context 
of landscape management and adaptation to climate change. The 
knowledge generated and good practices thus packaged will also be 
shared with wider regional and global audiences.

While implementing the project, the intention is to develop a 
synergy between diverse players and actors. The local communities 
will form the core at the ground level and the relationship will 
spread to global/regional scales. The participation of indigenous 
communities in implementing the activities to achieve the broad 
goals of conservation and development has been envisaged as key to 
success. Further, it is well understood that the key to success also lies 
in effective synergy between various local level organisations (GOs, 
NGOs, CBOs, etc.). Therefore, during the implementation phase, it 
is strongly proposed to establish a strong coordination mechanism 
at the local level for effective use of available financial resources in 
the right perspective. A consortium of organisations is envisaged to 
implement, monitor and evaluate the programmes and projects to 
meet the goals stipulated in the Implementation Plan, conservation 
strategy and CEMP. As the goals of CEMP and the approach 
outlined in the CS are based on a thorough scientific analysis and 
follow community needs and aspirations, participation of the local 
community forms an integral part of programme implementation.
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M . R .  B H U T I Y A N I

An Overview of High Altitude Warming  
and Climate Change in the Northwestern 

Himalayan Mountains

Introduction
High altitude mountain areas such as the Himalayas, the Alps, the 

Andes, the Rockies etc., because of their great altitudinal range within 
short distances and high biodiversity, exhibit climatic regimes that 
are similar to those of widely separated latitudinal belts (Beniston 
1994, 1997, Beniston et al. 1997, Beniston 2003). These areas have 
been attracting significant attention of the scientific community in 
the recent years, because of the vulnerability of their ecosystems to 
even the slightest possible climate change in terms of temperature 
and precipitation variations. The warming effect in mountainous 
areas is further amplified by higher elevations (Liu and Chen 2000, 
Thompson et al. 2000). The cascading effects of these changes on the 
vast expanse of water existing in the form of glacier-ice and snow, 
the forest cover, the health and the socio-economic conditions of the 
population inhabiting these regions, have also been issues of serious 
concern. Being a key element of hydrological cycle, the river systems 
in mountainous areas show good impacts of the shifts in climate 
regimes on the disruption of existing socio-economic structures of 
population living within the mountains and those living downstream 
(Beniston et al. 1997).

The impacts of climate change are best studied in such regions 
which experience stressed climatic conditions such as deserts, high 
altitude mountains, areas affected by permafrost conditions (e.g. 
Tibet, Siberia, and Antarctica), etc. Such areas are characterised by 
arid climate with scanty precipitation and extreme temperature 
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regimes (Bhutiyani et al. 2007). The evidences of temporal climate 
variations, reflected in the deposition of sediments, pollen grains, 
etc. in deserts and changes in the relative concentration of O18 and 
O16 isotopes in glacier and permafrost ice and tree-rings (Yadav and 
Bhutiyani 2013, Yadava et al. 2017) are likely to be better preserved 
in such areas rather than in regions characterised by heavy rainfall 
and moderate temperature regime. 

The Himalayan mountains provide an ideal region for such a 
study in India due to significant climatic variations witnessed by its 
various ranges, prevalence of periglacial climate in its high altitude 
regions and presence of glaciers. Besides this, the climate in the 
Himalaya exercises a dominant control over the meteorological and 
hydrological conditions in the Indo-Gangetic plains, as majority of the 
rivers in this region originate in the Himalaya. They derive significant 
portion of their discharge from seasonal snowmelt and/or melting of 
glaciers. Therefore, any change in the Himalayan environment and its 
subsequent effects on its climate are likely to be felt on both, short-
term and long-term basis, with significant consequences for the 
socio-economic survival of millions of people inhabiting these river 
basins in the Indo-Gangetic plains. These plains are of great economic 
importance to the country, as they constitute about 21 per cent of 
the total land area, 40 per cent of the total population, 26 per cent of 
the net cropped area, 31 per cent of the grossed cropped area of India 
and contribute about 51 per cent to its national food-grain output 
(Mitra et al. 2002).

Notwithstanding the difficulties involved in working in such 
areas, there exists an urgent and long overdue need to understand 
these mountains better and study of both, long-term and short-
term climate changes and their perilous impacts on its fragile eco-
system assumes importance. The changes in the temperature and 
precipitation conditions in the last century appear to have affected 
the hydrology of the river basins in the Northwestern Himalayas 
NWH. The analyses of the discharge data of this time-period have 
revealed that overall the annual discharge pattern in the rivers of 
the NWH has not undergone a significant change in this period, and 
episodic fluctuations in discharge may have been caused by similar 
variations in the precipitation and the temperature patterns. The 
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results of the analyses have indicated that ‘high-magnitude floods’ 
have increased in the last two decades of the last century (Bhutiyani 
et al. 2008). Similar results have been reported from the study of 
stream-flow regimes of the rivers in the central United States (US) 
(Mauget 2004). The glaciers in the NWH have undergone significant 
ice-loss and faster shrinkage during this period, with longer glaciers 
receding at a comparatively slower rate than the glaciers with smaller 
length. 

Figure 17.1

Map of the Northern Western Himalayas Showing Approximate Location of 
Various Ranges (a) and the Meteorological Stations (b) 

	 Source: 	 Bhutiyani et al. 2007.
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The inferences drawn in the present study pertain only to the 
study area in NWH region (Figure 17.1) and cannot be applied to 
the Himalayan mountain as a whole. This is because of different 
climatic conditions prevalent in different regions of the Himalaya. 
Nevertheless, such studies are beginning to provide a better insight 
into the hitherto unexplored aspect of climate change in the high 
altitude regions of the Himalayas. 

Review of Previous Studies on Global Scale
Analysis of long-term temperature data has been central to 

many studies on climatic changes. Such studies have been carried 
out at different scales—local, regional and global. The last two 
are considered as important for understanding the solar, volcanic 
and anthropogenic forcings (Jones et al., 2003). Attempts at 
reconstruction of temperature and climate patterns in the northern 
hemisphere have established an overall increase in surface air 
temperature in the 20th century. This has provided further evidence 
of the effects of anthropogenic forcing due to the concentration of 
greenhouse gases in the atmosphere over natural variability (Crowley 
2000). On the global scale, the results of various studies indicate that 
there has been a substantial increase in the global surface temperature 
since the 19th century. During this period the surface air temperature 
has shown an increase of about 0.5o to 1.1o C (Jones et al., 1986a, 
Jones et al., 1986b, Jones, 1988, Folland and Parker, 1990). The Inter 
Governmental Panel on Climate Change (IPCC, 2001) has confirmed 
global warming by 0.6o +/- 0.2o C in the last century and projected 
warming by the year 2100 is about 1.4o to 5.8o C. The studies further 
show that the 10 warmest years after 1860 have all been experienced 
since 1980 (Karl et al. 1993, Oerlemans 1994, IPCC 1996, Easterling 
et al. 1997), and the decade 1980 was the warmest. The warming 
continued in 1990s (De and Mukhopadhyay 1998, IPCC 2001), and 
the years 1998 and 1999 saw severe heat wave conditions over many 
parts of the world (De 2001). 

Most scientists agree that this increase cannot be fully accounted 
for by solar variability and volcanism alone (Easterling et al. 1997, 
Crowley 2000). The warming is felt to be real in the last 20 years and 
is at least partly anthropogenic in origin (Qiang et al. 2004). Extreme 
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heat-wave in June-July 2003, when temperatures across much of the 
European Continent topped 40oC, is considered to be the harbinger of 
global warming by many scientists (Schaer et al., 2004). The studies 
in different parts of the world have indicated that global surface air 
temperature has recorded an increase by about 0.5o C to 1.1o C in the 
last century (De and Mukhopadhyay 1998, Qiang et al. 2004). Fourth 
Assessment Report (AR4) of IPCC has estimated an increase of about 
0.75o C in global surface temperature during this period (IPCC 2007). 
The climate all over the world appears to have undergone unusually 
rapid ‘warming’ after 1980 (Oerlemans 1994, Easterling et al. 1997). 
The studies have established that the 1980s was the warmest decade 
and the warming seems to have continued in 1990s (Houghton 
2004). In the Indian subcontinent, the years 1998 and 1999 saw 
severe heat wave conditions where number of deaths was more 
than 1995 (De 2001). While moderate to extreme droughts plagued 
many states in western and northern India, the northeastern India 
experienced destructive floods. Record warming during this year may 
also have partly been responsible for severe droughts and large-scale 
forest fires in USA, Russia and Australia, and devastating floods in 
central Europe, China, Philippines and Bangladesh. Subsequently, 
in June-July 2003, extreme heat-wave conditions prevailed across 
much of the European Continent when temperatures topped 40o 
C (Schaer et al. 2004). The studies on Tibetan Plateau and parts of 
China have indicated significant warming since mid-1950s, especially 
in winter with significant increase in mean minimum air temperature 
which exceeds northern hemisphere and global average (Zhai et al. 
1999, Liu and Chen 2000). Analysis of high-frequency precipitation 
and temperature data from hundreds of sites spread over Australia, 
China, the former Soviet Union and the United States over the past 
30-80 years has shown decrease in diurnal temperature variability 
and increase in the intensity of one-day heavy precipitation events 
in the 20th century (Karl et al. 1995). Temperature data recorded 
at various stations located in Peninsular India, have indicated no 
significant and systematic trends in surface air temperature, however, 
a slight warming trend of about 0.40C was observed in the long period 
data up to late 1980s (Thapliyal and Kulshreshta 1991). 
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The climatic changes experienced during the periods of solar 
forcing, were gradual, because they were on a fairly long time-scales, 
spread over tens and thousands of years and on some occasions, a few 
hundred years. Their gradual nature provided adequate time for the 
flora and fauna to adapt and undergo suitable changes and flourish 
in new environment. They even led to the extinction of some species 
(Parmesan and Yohe 2003, Root et al. 2003, Thomas et al. 2004). 
The rapidity with which these changes have been experienced in the 
last two and half centuries has raised certain doubts about their 
genesis and it may be difficult to attribute them to natural causes 
alone. Coincidentally, this period was also marked by an industrial 
revolution that started in Europe and had its repercussions all over 
the globe. Rapid industrialization appears to have led to an increase 
in fossil fuel consumption and consequently, in the concentration 
of greenhouse gases like CO2, methane, nitrous oxide, ozone, etc. 
in the atmosphere. The concentration of CO2, which was about 280 
ppm in pre-industrial revolution era, is likely to be almost doubled by 
the end of 21st century, if the present trend continues (IPCC 1996). 
Presence of ‘Asian Brown Cloud/Haze’, believed to be caused by high 
pollution levels, was detected over the South-Asian region, tropical 
Indian Ocean, Arabian Sea and Bay of Bengal during the period of 
January-March in 1999, in an international programme called Indian 
Ocean Experiment (INDOEX) (Jayaraman 1999). Similar haze has 
also been observed through satellite pictures over most of the big 
cities in North America, Europe and the rest of the world (Sriniwasan 
and Gadgil 2002). The possibilities of the impacts of this feature on 
health, agriculture and climate on both regional and global scales 
have caused considerable curiosity and concern amongst the scientific 
community. 

The rapidity of the climate change, coinciding with the industrial 
revolution has compelled many experts to believe that anthropogenic 
(man-made) changes effected by way of release of greenhouse gases 
like CO2 during the period of industrial revolution in last about 200 
years or more have trapped enough heat in the Earth’s atmosphere 
and contributed substantially to the climate change (IPCC, 1996, 
Brown 1998, Schimel 1999, Qiang et al. 2004, Schare et al. 2004). 
It may be difficult to ascribe the climatic changes only to the 
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anthropogenic reasons because the data in the form of instrumental 
records are available only for the last century and half and are 
insufficient in comparison to the duration of earlier fluctuations. The 
common belief is that the climatic variations could have been as a 
result of superimposition of man-induced changes over the natural 
cyclic inter-glacial warm epoch now in progress, thus compounding 
its effect (Bruijnzeel and Bremmer 1989, Gilmour 1991, Ives and 
Messeli 1989, Kattelmann 1990). 

On the regional scale also, such changes in the temperature 
conditions have been detected. These studies have been carried out 
in European Alps, American Rockies, Russia, China, Japan, parts of 
South America, and the Indian subcontinent. The observations made 
in the Swiss Alps (Beniston 1994, Beniston et al. 1997, Beniston 
2003, Rebetez 2004), French Alps (Jamelli et al. 2004), Rocky 
Mountains in Colorado, USA (Brown et al. 1992) and across the 
United States (Knappenberger et al. 2001), Europe (Luterbacher et 
al. 2004) and Antarctica (David et al. 2003, Vaugan et al. 2003) have 
provided clear indications of a rise in temperature during the 20th 

Century. Analysis of air temperature data for 110 locations in former 
Soviet Union (FSU) demonstrates a warming trend since early-1950s 
or mid-1960s, except in eastern Siberia, the Baltic Republics and 
some locations in Caucasus and at low elevations in central Asia 
(Fallot et al. 1997). In China, dominant warming trends were detected 
at higher latitudes, with significant increase in the mean temperature 
by Zhai et al. (1999) and Qian and Lix (2004). Similarly, an increase 
of about 1.35o C in winter air temperature at Nagaoka in Japan in the 
last century has been reported by Nakamura and Shimizu (1996). In 
southern Andes (Argentina and Chile) mean annual temperature have 
been observed to be 0.53 and 0.86o C above the 1649-1899 means 
(Villaba et al. 2003). Studies based on temperature data recorded at 
various stations located in plains of Peninsular India, have indicated 
a slight warming trend of about 0.4o C in the long period data up 
to late 1980s (Hingane et al. 1985, Thapliyal and Kulshreshta 1991, 
Rupa Kumar et al. 1993). For India the country as a whole, a small 
warming trend of the order of 0.2o C to 0.4o C was estimated, and 
the pattern over India conforms to the global trend (Srivastava et 
al. 1992). The rate of change of temperature has been observed to 
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be amplified at high latitudes as well as altitudes indicating thereby 
that in mountainous areas higher elevations seem to have undergone 
rapid warming than the lower elevations in response to increase in 
levels of greenhouse gases in the atmosphere. There also exist a few 
studies which show either no such relationship or complex situation 
(Diaz and Bradley 1997, Beniston et al. 1997, Liu and Chen 2000, 
Rangwala et al. 2012). This elevation-dependent warming (EDW) has 
been found to affect minimum temperatures more than the maximum 
temperatures indicating separate mechanisms during nights and days 
(Pepin et al., 2015). 

The long-term trends in ambient temperature in the NWH have 
not been sufficiently studied due to lack of adequate database. In view 
of the fact that the hydrological conditions of the densely populated 
Indo-Gangetic plains are to a very large extent controlled by the 
climatic conditions over the NWH, it is necessary to investigate the 
temperature variations in this region. The main objective of this 
chapter is to review the work done so far in this field and examine the 
long-term trends and identify epochs of variations in temperature 
during the last century. 

Climate Change in the NWH vis-à-vis  
Other Mountainous Regions of the World

The studies in Austrian Alps and Bavarian Alps (Auer and 
Boehm 1994, Diaz and Bradley 1997) have shown that warming 
experienced in these areas is far greater in magnitude as compared 
to the warming on global or hemispheric scale with no significant 
change in precipitation pattern. In French Alps, the studies have 
indicated significant rise in air temperature in the last twenty 
years and reduction in number of debris flows (Jamelli et al. 2004). 
While the effects of climatic change on high altitude regions have 
been studied and well documented some high elevation regions all 
over the globe (Diaz 1994, Diaz and Bradley 1997, Beniston 1997, 
Beniston 2003, Diaz et al. 2003, Rebetez 2004), very few studies have 
been conducted on the Himalayan region so far due to ruggedness 
of the terrain, its inaccessibility and non-availability of sufficient 
meteorological and hydrological data. Understanding the variability 
of climatic conditions over a period of time by both instrumental 
and proxy records is an important aspect of studying the impact of 
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different climatic systems on the environment and society (Moddie 
1991). In the last two to three decades, as a result of deployment of 
large contingent of the armed forces along the high altitude frontiers 
of the Himalaya and opening of new communication routes have 
brought about development and economic prosperity (Mohan Rao 
et al. 1987). Paradoxically, it has also had a perilous effect on its 
fragile environment and led to ecological degradation in terms of 
growing unplanned urbanisation, increase in population, depleting 
forest cover and changes in landuse pattern. The exploitation of 
hydroelectric power potential of the Himalayan rivers has further 
deteriorated the ecosystem. These effects have led to certain changes 
in glacio-hydrological characteristics of the west Himalayan river 
basins (Bhutiyani et al. 2000).

Number of studies on climate change in the NW Himalayas have 
revealed precipitation and temperature variations in the north-west 
Himalaya in the last century (Bhutiyani et al. 2007, Bhutiyani et 
al. 2009, Dimri et al. 2007, Dimri and Dash, 2010, Shekhar et al. 
2010, Yadav and Bhutiyani 2013, Gusain et al. 2014, Singh et al. 
2015, Negi et al. 2018). Unlike other parts of the world where both, 
temperature and precipitation regimes seem to have changed, the 
climate change in the NWH in the last century manifested mostly 
in the unusual rise in surface air temperature. The ‘warming’ in the 
NWH has been primarily due to rapid increase in both, the maximum 
as well as minimum temperatures, with the maximum temperature 
increasing much more rapidly. Consequently, the DTR (diurnal 
temperature range) has also shown a significantly increasing trend in 
both winter and monsoon seasons in the last century. The warming 
was abnormally high in the last three decades. Although there has 
been very insignificant effect on the precipitation regime of the NWH 
during this period, the hydrology of the rivers has undergone certain 
changes, because of this rise in air temperature and the response of 
the glaciers (Bhutiyani et al. 2008, Negi et al. 2018).

Spatial and Temporal Variations of  
Climate Change in Himalayas

Analyses of the temperature data collected manually at different 
observatories during the period from 1866 to 2006 show significant 
rate of warming during the winter season (1.4 °C/100 years) than 
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the monsoon temperature (0.6 °C/100 years), due to rapid increase 
in both the maximum and minimum temperatures, with the 
maximum increasing much more rapidly. Annual rate of warming 
(1.1 °C/100 years) is abnormally higher than the global rate (about 
0.7 °C/100 years) during this period (Bhutiyani et al. 2007, 2010). 
Not all regions of the NW Himalayas have reacted uniformly to the 
specter of climate change. Studies have confirmed significant spatial 
and temporal variations in magnitude of winter as well as summer 
warming in different ranges (Bhutiyani 2013). Based on analysis of 
temperature and snowfall trends of 37 observation stations in the 
cryosphere region of north-west Himalaya, the study has shown that 
temperature and snowfall trends were influenced by the altitude 
apart from the geographical location of the Himalayan ranges. More 
than 75 per cent of the stations in the altitude range below 4000 m 
have shown increasing trend of maximum temperature and minimum 
temperature. While, most of the observation stations in the altitude 
range above 4000 m showed decreasing trend of maximum and 
minimum temperature. In the altitude range, below 4000 m most 
of the stations showed decreasing trend of snowfall out of which 
more than 20 per cent trends were statistically significant (Gusain 
et al. 2014). Negi et al. (2018) have studied wintertime variability 
in climatic parameters (maximum, minimum, mean temperature, 
DTR and precipitation) over all three snow climatic zones of NWH, 
i.e. Lower Himalayas (LH), Greater Himalayas (GH) and Karakoram 
Himalayas (KH) during three time scales i.e. 1991-2015 (25 years), 
1991–2000 (10 years) and 2001-2015 (years) and found that 
impact of global warming is evident over NWH in form of rising 
maximum and mean temperature at all zones and NWH (overall 
trend). Minimum temperature is also rising over GH, KH and NWH 
but cooling over LH is an exception. However, maximum and mean 
temperature trends during last 15 years (2001-2015) depict cooling 
at LH and GH which could have resulted from increased aerosol 
emissions by anthropogenic activities and aerosols, by virtue of their 
absorbing nature do not allow much of incoming solar radiation 
reaching the earth surface leading to cooling temperature. On the 
contrary, KH and NWH (overall) have experienced warming during 
last 15 years (2001-2015) which substantiates the impact of climate 
change in form of global warming. 



261
AN OVERVIEW OF HIGH ALTITUDE .. .    •    M.R . BHUTIYANI

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

From the point of view of spatial distribution, while the wind-
ward side of the Pirpanjal and parts of the Greater Himalayan and 
Karakoram Ranges have shown statistically significant winter and 
summer warming, leeward sides of these ranges have not shown 
much change. Significant decreasing trend is experienced at almost 
all stations above the equilibrium line (>5300 m in altitude) in KH 
in winter warming as well as winter precipitation in the last three 
decades (Figure 17.2) (Bhutiyani, 2017). 

Figure 17.2

Warming Trends (Winter Season) in Different Ranges  
of the NWH Mountains

From the precipitation point of view, significant decreasing 
trends (at 95% confidence level) in the monsoon and overall annual 
precipitation during the study period are indicated. In contrast, 
the winter precipitation has shown an increasing but statistically 
insignificant trend (at 95% confidence level). Rising winter air 
temperatures have caused decreasing snowfall component and 
increasing rainfall component in total winter precipitation on the 
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windward side of the Pir Panjal Range and parts of Greater Himalayan 
and the Karakoram Ranges. The analyses also show that although 
winter precipitation in the NWH has remained trendless in the last 
140 years, there are significant increasing trends in the extreme 
snowfall events during winters and rainfall events during summers 
in Pir Panjal and Shamshawari Ranges in the last three decades 
and insignificant but increasing trends in the Great Himalayan 
and Karakoram Range. Decrease in winter snowfall amounts and 
increasing rainfall component at almost all stations have been 
affected to some extent by the increase in winter air temperature 
during this period (Shekhar et al. 2010, Bhutiyani et al. 2010). 

The spatial and temporal variations in winter and summer 
warming and consequent precipitation changes in different ranges/
regions of the NW Himalayas are attributed to varying scales of 
anthropogenic activities and growing urbanisation of the areas. 
Decreasing temperatures in the last three decades in the Karakoram 
Himalayas with altitudes above the equilibrium line (>5300 m) are 
attributed to prevalence of permanent snow cover which appears to 
have influenced their micro-climatology of the Upper Nubra basin. 
These studies have significant bearing on the mass balance of the 
glaciers in the region and the hydrological behavior of various river 
systems in the Himalayas (Bhutiyani 2016). 

Conclusions 
Northwestern Himalayan region has ‘warmed’ significantly during 

the last century at a rate, which is disturbingly higher than the global 
average. Unlike other high mountainous regions such as the Alps and 
Rockies, where the minimum temperatures have increased at a higher 
rate, the rise in air temperature in the NWH has been primarily 
due to rapid increases in both, the maximum as well as minimum 
temperatures, with the maximum temperature increasing more 
rapidly. Astonishingly, the precipitation both, winter and monsoon 
in the NWH, does not seem to have undergone significant change 
during the last century. However, the proportion of snowfall in total 
winter precipitation appears to have decreased in recent decades, 
which is attributed to the rise in winter air temperature. Decreasing 
winter temperatures in the last three decades in the Karakoram 
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Himalayas with altitudes above the equilibrium line (>5300 m) are 
attributed to prevalence of permanent snow cover. 
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A R C H A N A  S A R K A R

Climate Change Impact on the Hydrological 
Regime of a Tibetan Origin Trans-boundary 

Eastern Himalayan River Basin of India

Introduction 
Impact of climate change poses the greatest threat to water 

resources across the globe. Climate’s effect on hydrology has many 
facets in tropical Asia. The Himalayas act as a mountain barrier 
and play an important role in maintaining and controlling the 
Asian monsoon system because of an interaction of polar, tropical 
and Mediterranean influences (Borgaonkar and Pant 2001). The 
Himalayas are also known as the Asian water towers as they store a 
large amount of freshwater in the form of snow and ice (in glaciers). 
Rivers originating from the Himalayas have their upper catchments 
in snow-covered areas and flow through steep terrains. Any change 
in climatic conditions in the Himalayas has a far going impact in 
the areas downstream. Himalayan rivers, particularly the eastern 
Himalayan rivers where seasonal flows and monsoon flows (onset, 
peak and recession) have showed huge changes in the recent past, 
have displayed significant variations in streamflow. It is assumed that 
the SST (sea surface temperature) and atmospheric circulation system 
cause these changes. However, the alterations in the timing and rate 
of snowmelt are assumed to be a result of changing temperatures in 
the Himalayan region. In the light of these changes, it is expected 
that water resources of the eastern Himalayan region are likely to 
undergo significant alterations in future. 

As per IPCC (2007), “Global atmospheric concentrations of 
greenhouse gases have increased markedly as a result of human 
activities since 1750.” Recent rise in global mean air and ocean 
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temperatures, extensive melting of snow and ice and rising global 
average sea levels are indicators of climate change and global 
warming. In the last century, historical data analyses have illustrated 
an overall rise in global surface air temperature by about 0.5°C–1.1°C. 
An analysis of historical global surface temperature data since 1850 
also reveals that 11 of the recent 12 years (1995-2006) rank among 
the warmest years (IPCC 2007). Over the last 50 years, changes in 
global extreme temperatures have been widespread, the rate of which 
is almost double that over the last 100 years. At global, regional and 
ocean basin scales, numerous long-term changes in other climatic 
variables have also been observed including widespread changes 
in the amount of rainfall, wind patterns, various facets of extreme 
weather (intense rainfall, intensity of tropical cyclones, heat waves, 
droughts). During the past four decades, the hemispheric SCA 
(snow cover area) in most of the regions has also shown a decline, 
particularly during spring and summer (IPCC 2007). Dye (2002) 
reports in his study using historical climate data for 1972-2000 that 
there has been statistically significant reduction in annual mean 
SCA; SCA which reached its maximum spread in February shifted 
to January which subsequently led to an advancement of snowmelt 
towards earlier spring by almost two weeks. Significant variations in 
the response of hydrological systems in terms of erosion processes 
and sedimentation are also expected due to the impending climate 
change (Wheater and Kirby 1998).

With global climate change posing a threat to water resources, 
carrying out an evaluation of future water availability at various 
temporal and spatial  scales is required (Sarkar 2013). An 
understanding of the hydrological response of a river basin under 
changed climatic conditions is required for better management 
of floods and droughts, and revision of water allocation policies 
for different sectors such as domestic, agriculture, industry and 
hydropower generation. An understanding of climate change in the 
past and during the recent period has been progressing significantly 
through improvements and extensions of numerous datasets and 
more sophisticated data analyses across the globe. Several studies 
related to climate change through trend analyses of historical 
data including precipitation, temperature and runoff have been 
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carried out. For a trend study, both parametric and non-parametric 
tests have been widely used. However, in the rivers of the eastern 
Himalayan region, not many scientific interventions on climate 
change and its impact on hydrology have been made mainly due to 
inaccessible upper basins, a highly steep terrain and an inadequate 
network of gauging stations/sites.

With this background, the present study was conducted to 
evaluate rainfall and temperature trends in a Tibetan origin trans-
boundary eastern Himalayan river basin of India and their effect 
on hydrologic systems. A trend analysis was carried out using the 
parametric linear regression method and the non-parametric Mann-
Kendall test. Further, in order to understand the possible impact 
of climate change on streamflow and its various components, 
hydrological modelling of the streamflow in the Subansiri river basin 
was conducted using SNOWMOD (snowmelt runoff model) under 
various hypothetical climatic scenarios. 

The Study Area and Data Used 
The Subansiri river basin was taken up as the study area. It is 

a major north bank tributary of Brahmaputra. The river originates 
beyond the Great Himalayan Range (Central Himalaya) at an altitude 
of around 5,340 m. 

The total length of the river in the mountainous terrain is about 
208 km. The riverbed falls from a height of 4,206 m to 80 m near 
Dulangmukh in the foothills. After flowing for about 70 km from the 
hills, the river falls in to the Kherkutia Suti and thereafter flowing for 
another 60 km, it outfalls into Brahmaputra. Throughout its journey 
from the Central Himalayas to the Arunachal foothills, the Subansiri 
receives discharges of numerous mountainous big and small streams. 
The number of its tributaries is more in the Siwalik foothills than 
it is in other zones. The total length of the known and well-defined 
tributaries of Subansiri is 1,960 km.

The region can be divided into four parts: the distant Tibetan 
mountains beyond the international border, the reach lying between 
the international boundary and Miri hills in Arunachal Pradesh, the 
Arunachal Pradesh portion between the outskirt of Miri hills and 
the inter-state boundary of Assam and Arunachal Pradesh and the 



270  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

plains of Assam. The first two belong to the great Himalayan range, 
the third belongs to the sub-Himalayas and the fourth is in Assam’s 
fertile plains. The total catchment area of Subansiri basin is 37,000 sq 
km, out of which about 14,000 sq km lies in Tibet.

The Subansiri basin extends from tropical to temperate zones and 
therefore the area exhibits great diversity in rainfall characteristics. 
In the Northern and Central Himalayan tracts, precipitation is scarce 
on account of high altitudes. The southeast part of the Subansiri 
basin comprising the sub-Himalayan and the plain tract in Arunachal 
Pradesh and Assam, lies in the tropics. Precipitation occurs in this 
region in copious quantities due to the northeast as well as southwest 
monsoons. The southwest monsoon in particular causes very heavy 
precipitation in the entire region during May to October. July and 
August are generally high flood months. The Eastern and Central 
Himalayas function as a great climate divide. In winter, they serve as 
a barrier to the intense cold continental air flowing southwards and 
in the monsoon months, the moist rain bearing winds are forced up 
the mountains to deposit their moisture.

The rainfall data consists of daily gridded data at 0.25º×0.25º 
resolution from APHRODITE (Yatagai et al. 2009) for a period of 
38 years (1970-2007). The basin lies between latitude 27ºN to 29ºN 
and longitude 91.5ºE to 95ºE. However, in the present study only 
seven grids, spatially well distributed within the basin and lying 
in different climatic zones of the basin (ranging from cold arid to 
tropical humid) were taken up for the analysis. These seven grids 
with geographical locations of their centres as 27.275ºN X94.125ºE, 
28.1255ºNX92.525ºE, 28.1255ºNX93.525ºE, 28.1255ºNX94.525ºE, 
28.525ºNX92.125ºE, 28.525ºNX93.125ºE and 28.525ºNX93.125ºE, 
are hereafter referred to as R1, R2, R3, R4, R5, R6 and R7 respectively. 
They represent the entire Subansiri basin in this study. 

The temperature data consist of daily gridded mean temperature 
data at 1º×1º resolution for a period of 37 years (1969-2005) 
procured from the India Meteorology Department (IMD) (Srivastava 
et al. 2008). Though the basin lies between latitude 27ºN to 29ºN 
and longitude 91.5ºE to 95ºE, eight grid points—27.5ºNX91.5ºE, 
27.5ºNX92.5ºE, 27.5ºNX93.5ºE, 27.50NX94.5ºE, 28.5ºNX91.5ºE, 
28.5ºNX92.5ºE, 28.5ºNX93.5ºE and 28.5ºNX94.5ºE hereafter 



271
CLIMATE CHANGE IMPACT ON THE HYDROLOGICAL .. .    •    ARCHANA SARKAR

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

referred to as T1, T2, T3, T4, T5, T6, T7 and T8 respectively were 
taken for the present analysis. They cover the whole Subansiri basin, 
some grids falling even outside the basin. For T1, T2 and T3 the data 
is available for 1969-2005 but for T4 to T8, data is available for only 
30 years (1969-1999).

Trend Analysis of Historical Rainfall and Temperature Data

Methodology
A trend analysis of rainfall and mean temperature was carried 

out on an annual scale using two methods: regression and the Mann-
Kendall (MK) test. These methods are described in the following 
sections.

Regression Model
One of the most useful parametric models to detect trends is 

the ‘Simple Linear Regression’ model. The linear regression method 
requires the assumptions of normality of residuals, constant variance 
and a true linearity of relationship (Helsel and Hirsch 1992). The 
model for Y (for example, precipitation) can be described by an 
equation of the form:

Y = at + b 							       (1)
where,
t = time (year)
a = slope coefficient; and
b = least-squares estimate of the intercept
The slope coefficient indicates the annual average rate of change 

in hydrologic characteristics. If the slope is significantly different 
from zero statistically, it is entirely reasonable to interpret that there 
is a real change occurring over time. The sign of the slope defines the 
direction of the trend of the variable: increasing if the sign is positive 
and decreasing if the sign is negative. 

The Mann-Kendall Model
A simple linear regression analysis may provide a primary 

indication of the presence of a trend in the time-series data. Other 
methods, such as the non-parametric MK test, which is commonly 
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used for a hydrologic data analysis, can be used to detect trends 
that are monotonic, but not necessarily linear. The MK test does not 
require the assumption of normality, and only indicates the direction 
but not the magnitude of significant trends. 

A trend in the data, if any, was quantified using MK’s S-statistic 
(Kendall 1955, Mann 1945). The MK method assumes that the time-
series under research are stable, independent and random with equal 
probability distribution (Zhang et al. 2005). The MK test is applied 
to uncorrelated data because as has been reported, the presence of 
serial correlation might lead to an erroneous rejection of the null 
hypothesis (Helsel and Hirsch 1992). 

The computational procedure for the MK test is described in 
Adamowski and Bougadis (2003). Let the time series consist of n data 
points and Ti and Tj be two sub-sets of data where i = 1,2,3…….., n-1 
and j = i+1, i+2, i+3,…………n. Each data point T is used as a reference 
point and is compared with all the Tj data points such that: 

		  (2)

The MK test used in the present study is based on the test 
statistic, S, defined as:

	 (3)

The variance for the S-statistic is defined by:

			   (4)

where ti denotes the number of ties to extent i. The summation 
term in Equation (4) is only used if the data-series contains the ‘tied’ 
values. The test statistic, Zs, can be calculated as:
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In which Zs follows a standard normal distribution. Equation 
(5) is useful to record lengths greater than 10 and if the number of 
tied data is low (Kendall 1955). Test statistic Zs is used as a measure 
of significance of the trend. In fact, this test statistic is used to test 
the null hypothesis, H0: There is no monotonic trend in the data. If 
|Zs| is greater than Zα/2 where α represents the chosen significance 
level (usually 5%, with Z0.025=1.96), then the null hypothesis is 
rejected, meaning that the trend is significant. For this study, the 
simple regression analysis technique was used to test the slopes of 
the trend lines for statistical significance at the 5 per cent level. The 
MK trend test procedure was applied to further verify the outcomes 
of the regression analysis for the hydrological variables that were 
considered.

The MK test holds well in the case of non-auto correlated time 
series data. For auto-correlated data, the modified MK test proposed 
by Hamed and Rao (1998) was used, which is robust in the presence 
of auto-correlation. It is based on the modified variance of S given by 
equation (5):

	 (6)

The recommended approximate value of n/n2 is given by equation 
(7):

 	 (7)

where n is the actual number of observations and is the auto-
correlation function of the ranks of the observations. The accuracy 
of the approximation given by equation (6) was found to improve 
as n increased. The auto-correlation between ranks of observations 
was first evaluated. The value of ranks of observations, however, 
must be calculated after subtracting a suitable non-parametric trend 
estimator (Sen 1968). Due to the nature of the calculation in equation 
(5), which involves a large number of terms, it was found that 
insignificant value of Zs will have an adverse effect on the accuracy 
of the estimated variance of S. Therefore, only significant values of 
are used in equation (6). This is achieved by requiring a suitable pre-
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set significance level for the auto-correlation to be included in the 
calculations, which can be taken equal to that of the rest.

In the present study, the non-parametric MK trend test and the 
modified MK test as proposed by Hamed and Rao (1998) were applied 
to study the trend. 

Results of Trend Analysis
The distribution of rainfall in the Subansiri basin is highly 

influenced by the prevailing season and altitude of the area. About 
60 to 70 per cent of the annual rainfall occurs during the monsoon 
months of June to August (WAPCOS 2007). The lower Subansiri 
basin (the Indian part) receives heavy precipitation from the summer 
monsoon, whereas the upper Subansiri basin (the Tibet part) falls 
under the monsoon shadow zone. The annual average rainfall in the 
basin varies from a low of 308 mm to a high of 2,788 mm as estimated 
from APHRODITE’s1 daily gridded rainfall data. An analysis of 
rainfall trends shows large variability in the magnitude and direction 
of the trend from one grid to another. An annual analysis shows a 
decreasing trend of rainfall, although not statistically significant at 
three grid locations (R1, R3 and R4) having higher average annual 
rainfall in the basin and an increasing trend of rainfall at the other 
four grid locations (R2, R5, R6 and R7) with lower average annual 
rainfall which is statistically significant at the 5 per cent level at two 
grids (R6 and R7).

The annual mean temperature trends in the Subansiri basin 
shows an increasing trend in the whole basin. However, the trend is 
not statistically significant at all the grids.

Modelling of Streamflow Under a Changed Climate Scenario
Climate models, which are mathematical representations of large-

scale physical processes governing the climate system, have been 
developed to simulate the present climate and used to predict future 
climate change. While climate models exhibit a significant ability at 
the hemispherical and continental spatial scales incorporating high 
complexity of the global system, they are essentially incapable of 
representing local sub-grid scale features and dynamics (Carter et al. 

	 1.	 Asian Precipitation-Highly-Resolved observational Data Integration Towards Evaluation.
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2000). Because of the coarse resolution and simplified representation 
of the hydrological cycle in climate models, it is not possible to make 
direct and reliable predictions of regional hydrological changes. 

Another approach used in climate change impact studies is based 
on hypothetical scenarios (Chang 1999). It is possible to represent a 
wide range of changed climate scenarios in a simple form through the 
use of the hypothetical scenario approach. Hypothetical scenarios can 
be employed to assess the sensitivity of a particular basin to altered 
climatic conditions. Many studies are reported to have used such 
altered time series to assess possible effects of climate change (Jain et 
al. 2011, Singh and Bengtsson 2004). 

In the present study, the simple conceptual model SNOWMOD 
was applied to assess the impact of probable hypothetical scenarios 
of temperature and/or rainfall on the melt characteristics and daily 
runoff of the Subansiri river basin up to the Chouldhuaghat gauging 
site. From a trend analysis of temperature and precipitation in the 
previous section, it was found that the average air temperature in 
a majority of the grid locations showed a significant rising trend, 
whereas rainfall showed a mixed trend of rising and falling. Therefore, 
the adopted changes in the temperature considered are T+1 and T+2° 
C and that for rainfall are P±5 per cent and P±10 per cent. However, 
it is a combination of the change in temperature and rainfall that 
determines the change in runoff in a river. Therefore, this study 
considered the following 10 scenarios:

T + 0, P + 0%		  (Baseline)
T + 1°C, P + 0%		  T + 2°C, P + 0%
T + 1°C, P + 5%		  T + 2°C, P + 5%
T + 1°C, P + 10%		  T + 2°C, P + 10%
T + 1°C, P - 5%		  T + 2°C, P - 5%
T + 1°C, P - 10%		  T + 2°C, P - 10% 
The SNOWMOD model simulates all the three components of 

runoff—snowmelt runoff, rainfall-induced runoff and base flow 
(Sarkar 2013). However, it is the snowmelt runoff which shows a 
significant effect of climate change. Snowmelt is directly related to 
air temperature, and a rise in temperature accelerates the melting 
of snow leading to alterations in the snow cover area. Therefore, it 
is imperative to use modified snow cover area information (modified 
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SCA depletion curves) as input for streamflow simulation under 
enhanced temperature scenarios. In the present study, the Subansiri 
basin up to the Chouldhuaghat site was divided into 10 elevation 
zones out of which 7 zones exhibited a seasonally varying snow cover. 
Modified SCA depletion curves were prepared for these 7 elevation 
zones (Sarkar 2013). 

The SNOWMOD model was simulated for two sets of data (2000-
2003 and 2004-2007) with an input of modified climate data and 
correspondingly modified SCA for all the 10 hypothetical climate 
change scenarios as described earlier. Based on these simulations, 
streamflow as well as snowmelt runoff were computed for all the 
hypothetical scenarios. Using simulated daily flows, mean annual 
flows and mean snowmelt runoff were computed using the six-year 
data.

Observed Impact of Changed Climate Scenarios  
on Streamflow/Snowmelt Runoff 

Based on these simulations, simulated daily flows were used to 
compute mean annual flows and mean snowmelt runoff with the six-
year data. Details of the computed values of mean annual snowmelt 
runoff and mean annual streamflow are plotted in Figures 18.1 and 
18.5 respectively. 

It can be seen from Figure 18.1 that for all the climate scenarios, 
mean annual snowmelt runoff (mean of six-year daily values) 
increased; this was mainly due to a rise in temperature. The amount 
of change in snowmelt runoff for a particular climate scenario depicts 
the mean value of change over the six-year period which might be 
different for different years depending on the climatic conditions 
over the basin for a particular year. Based on the six-year projected 
climatic simulations, the climate scenario with a temperature rise of 
2°C and precipitation increase of 10 per cent (T+2°C, P+10%) showed 
a maximum increase in snowmelt runoff of almost more than 14 per 
cent. On the other hand, the climate scenario with a temperature rise 
of 1°C and precipitation decline of 10 per cent (T+1°C, P-10%) showed 
minimum increase in snowmelt runoff of only about 3 per cent. 
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Figure 18.1

Mean Annual Snowmelt Runoff for Various  
Climate Scenarios in the Subansiri Basin

The behaviour of total streamflow under the inf luence of 
various climate change scenarios is different from the snowmelt 
runoff behaviour under similar scenarios. It can be seen from 
Figure 18.2 that for all the scenarios of increase in temperature 
as well as increase in precipitation, the mean annual streamflow 
increased. However, for the scenarios of warmer climate and reduced 
precipitation, the mean annual streamflow decreased. The reason 
behind this behaviour is, that this basin is mainly a rainfall dominant 
basin. With climate scenarios of increase in temperature only, the 
mean annual streamflow increases due to enhanced melting. In 
case of climate scenarios with increasing temperatures as well as 
precipitation, the mean annual streamflow increases because of 
enhanced melting as well as increased rainfall in the basin. On the 
other hand, with climate scenarios of increased temperatures and 
reduced precipitation, the mean annual streamflow decreases because 
of the reduction in rainfall as well as the snowpack in the basin. Based 
on six-year projected climatic simulations, the climate scenario with 

250

260

270

280

290

300

310

320

M
ea

n 
A

nn
ua

l S
no

w
m

el
t 

R
un

off

T+0°C
, P

+0%

T+1°C
, P

+0%

T+2°C
, P

+0%

T+1°C
, P

+5%

T+1°C
, P

+10%

T+2°C
, P

+5%

T+2°C
, P

+10%

T+1°C
, P

-5%

T+1°C
, P

-10%

T+2°C
, P

-5%

T+2°C
, P

-10%



278  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
THE STATE OF ECOLOGY OF THE TIBETAN PL ATEAU

a temperature increase of 2°C and precipitation increase of 10 per 
cent (T+2°C, P+10%) showed a maximum increase in mean annual 
streamflow by more than 5 per cent, whereas a climate scenario with 
a temperature increase of 1°C and precipitation decrease of 10 per 
cent (T+1°C, P-10%) showed a maximum reduction in mean annual 
streamflow by about 11 per cent. 

Figure 18.2

Mean Annual Streamflow for Various Climate  
Scenarios in the Subansiri Basin

Conclusions 
A trend analysis of annual rainfall and mean temperature for 

the Subansiri river basin was carried out. The data used in this 
study consisted of daily gridded rainfall data (APHRODITE) at 
0.250×0.250 resolution for 38 years (1970-2007) and daily gridded 
temperature data (IMD high resolution data) at 10×10 resolution 
for 36 years (1969-2005). Seven grid points of daily rainfall spatially 
well distributed within the basin and lying in different climatic 
zones (ranging from cold arid to tropical humid) were taken up for a 
trend analysis of rainfall. For the mean temperature trend analysis, 
eight grid points lying inside and close to the basin were considered 
which represent the different climatic regions of the basin. Historical 
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trends were examined using parametric (regression analysis) and 
non-parametric (modified MK statistics) methods. The results of the 
rainfall trend analysis point towards a mixed trend with a statistically 
significant increasing trend of annual rainfall in three grid locations 
falling in the upper part of the Subansiri basin (part of the cold arid 
desert in Tibet and part of the sub-Himalayan thick forest area). 
The other parts of the Subansiri basin showed a decreasing trend of 
rainfall which is not statistically significant. The mean temperature 
did not show any statistically significant trend on an annual 
scale. However, the trend in general showed an increase in mean 
temperatures at all the grid locations.

Further, the probable impact of climate change was analysed 
using hypothetical climate change scenarios to understand the 
behaviour of snowmelt runoff and total streamflow of the Subansiri 
basin under changed climatic conditions. Ten hypothetical scenarios: 
(T+1°C, P+0%), (T+2°C, P+0%), (T+1°C, P+5%), (T+2°C, P+5%), 
(T+1°C, P+10%), (T+2°C, P+10%), (T+1°C, P-5%), (T+2°C, P-5%), 
(T+1°C, P-10%) and (T+2°C, P-10%) with respect to the baseline 
scenario (T+0, P+0%) were created. The climate change impact 
study was carried out with data from 2000-2003 and 2004-2007. It 
was observed that the total streamflow as well as snowmelt runoff 
increased, when temperature increased (snowmelt runoff increased 
because of increased melting of snow with a rise in temperature). The 
observed increase in snowmelt runoff for an increase of 1°C and 2°C 
in temperature was about 2.5 and 5 per cent respectively. However, 
there was not much change in snowmelt runoff with changed 
precipitation scenarios. This study points towards change in the total 
streamflow of the Subansiri basin for all the scenarios of temperature 
and precipitation. The observed maximum percentage increase in 
mean annual streamflow was about 5 per cent for (T+2°C and P+10%) 
the scenario and the maximum decline in mean annual streamflow 
observed was about 11 per cent for the (T+1°C and P-10%) scenario. 
This research presenting the impact of different climate scenarios 
on the streamflow of the Subansiri basin was carried out for the 
first time. The results will be beneficial for planning upcoming water 
resources projects in the basin, especially hydropower projects, which 
will have to be designed keeping in view the magnitude of variability 
in flows expected due to changing climate conditions.
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State of Glaciers, Impacts of Climate 
 Change and Alternatives for Regional 

Cooperation in Third Pole Region

Introduction
Glaciers have a direct impact on livelihood of local communities 

through their role in regulating the seasonal availability of water. But 
simultaneously, snow/ice meltwater regulates the stability of local 
ecosystem, supports economical crops and agro-industries based in 
hilly regions, and hydropower dams being built on Himalayan rivers. 
Thus, glaciers make a significant contribution to the economy of the 
region. Further details can be seen in Sangewar and Shukla (2009) 
and in an earlier publication by Mool et al. (2001). A separate treatise 
on glacier inventory of China is also available (Yafeng 2008).

Glaciological Division of Himalaya
Glaciers in the Himalaya can be distributed into three distinct 

zones, based on the season during which they receive majority 
of snow precipitation. Glaciers in eastern Himalaya receive major 
portion of their snow through Monsoon winds, while glaciers in the 
western Himalaya receive it through western disturbances during 
winter months. Glaciers in central Himalaya (part of Himachal 
Pradesh and Uttarakhand) have the influence from both western 
disturbances as well as monsoon winds, and so could be classified 
to be located in transition zone. We discuss the state of glaciers in 
selected river basins across the glaciological divisions of Himalaya.
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Status of Glaciers in Indus River System
Indus River system, with its origin in parts of the Tibetan Plateau 

and India, consists of six different sub-basins: Indus, Jhelum, Chenab, 
Ravi, Beas and Satluj. There are a total of 4,582 glaciers located in the 
Indian Himalaya, which feed into the Indus river system and to its 
different tributaries. An analysis about the glaciers feeding into these 
different sub-basins based on the records available through different 
inventories, indicate that the Indus sub-basin has the maximum 
number of glaciers, followed by the Chenab and Satluj Basin with 28 
per cent and 20 per cent of total glaciers, respectively. On the contrary, 
other three sub-basins: Ravi, Beas and Jhelum have about 5 per cent 
glaciers each, ranging from 150-200 in numbers. An analysis of these 
glaciers in terms of their length indicate that about 42 per cent of 
total glaciers are less than 1 km and another 53 per cent glaciers are 
1-5 km in length. Only 5 per cent of glaciers in Indus basin are more 
than 5 km in length, which include famous glaciers like Siachin and 
Zemu. In fact, Jhelum sub-basin has no glacier longer than 5 km.

In terms of the area of these glaciers, 69 per cent of glaciers in 
Indus basin are smaller than 1 km2, another 25 per cent are 1-5 km2 
and only 4 per cent glaciers are 5-10 km2 in area. Glaciers larger than 
10 km2 in area constitute only 2 per cent of glaciers draining into 
Indus basin. In fact, Jhelum and Ravi basin have no glacier bigger 
than 5 km2 in area. 

State of Glaciers in Kosi River System
Similarly, Kosi river a trans-boundary river between Nepal and 

India has a number of glacier fed sub-basins namely Tamor, Arun, 
Dudh, Likhu, Tama, Sun Kosi, and Indravati. Tributaries from these 
sub-basins together form the Kosi river. Among these sub basins, 
Dudh and Tamor have the maximum number of glaciers constituting 
70 per cent of total number of glaciers in Kosi basin. An analysis of 
glaciers in Kosi basin indicate that 54 per cent of glaciers are less than 
1 km in length, and another 41 per cent glaciers are 1-5 km in length. 
A similar kind of analysis of the areas of these glaciers reveals that 
76 per cent of these glaciers are less than 1 km2 in area, and glaciers 
bigger than 10 km2 constitute only 3 per cent of the total glaciers. 



283
STATE OF GL ACIERS, IMPACTS OF CLIMATE .. .    •    TAYAL AND DKHAR

 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Comparative Assessment across Indus,  
Ganges and Brahmaputra

Among the three major river basins from Himalaya—Indus, 
Ganges and the Brahmaputra, Indus River has the maximum 
number of glaciers—82 per cent of total glaciers in Indian Himalaya 
are, located in Jammu & Kashmir and Himachal Pradesh. On the 
contrary, River Ganga receives the contribution from only 7 per cent 
Indian Himalayan glaciers. River Ganga is fed by 10.1 per cent of 
all the glaciers in Indian Himalaya, totalling 968 glaciers which are 
distributed among 18 sub-basins. 87.7 per cent of these glaciers are 
smaller than 5 km in length and 86.5 per cent are small to very small 
in size ranging from 5.0 km2 to 0.03 km2 (Dkhar and Tayal 2013).

In terms of area also, glacierised are of Indus river system is 
maximum (79%) followed by Ganga (16%) and Brahmaputra (5%). 
With reference to river Ganga, majority of glacierised area feeding 
into the river and its tributaries is located in Nepal Himalaya, with 
Gangotri glacier—the source of river Bhagirathi—constitutes only 2 
per cent of the total glacierised area of the river basin. So India is a 
downstream country for River Ganga if we go through in terms of the 
number and size of glaciers feeding into this river. 

A holistic picture about all the glaciers in Indian Himalaya shows 
that 94 per cent of the glaciers are smaller than 5 km in length and 
about 93 per cent are smaller than 5 km2 in area. Thus, most of the 
glaciers in Indian Himalaya are small to very small in their extent. 

Impacts of Climate Change
IPCC AR5 reports that, in many mountain ranges around the 

world, more than 600 glaciers have disappeared over the past 
decades. Moreover, even if there is no further warming, many more 
glaciers will disappear. IPCC AR5 projects that by end 21st century, 
the global glacier volume, excluding glaciers on the periphery of 
Antarctica, will decrease by 15 to 55 per cent for RCP2.6, and by 35 to 
85 per cent for RCP8.5.

As long term continuous data and research which could establish 
a direct linkage about the impacts of climate change on melt response 
of Himalayan glaciers, is not available, we try to make an indirect 
linkage about the impact of climate change on Himalayan glaciers. 
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A number of studies and observations report that glaciers are 
melting and have lost significant extent of their glacierised area, but 
quantified figures which could directly attribute the proportional 
contribution of that loss to climate change are missing. 

Agrawal and Tayal 2013 reports that over the 50 years time 
period from 1962-2011, East Rathong glacier in Sikkim Himalaya 
has lost a total area close to 15 per cent, at an average retreat rate of 
15.1 m/yr. This glacier reports a continuous volume loss for the study 
period though not uniform, with rate of volume loss being lesser for 
the decade 2000-2011 as compared to 1989-2000. But a cumulative 
volume loss of 20-23 per cent can be observed for East Rathong 
glacier. 

Rate of retreat of other glaciers in Sikkim Himalaya shows a 
general state of retreat, with rate of retreat having increased in 
time period of 2000-2005 as compared to 1988-2000 (MoEF 2009). 
However, in consonance with the examples about advancing glaciers 
in Karakoram Himalaya, few glaciers in Sikkim Himalaya are also 
advancing (MoEF 2009), which may be due to glacier dynamics or 
positive mass balance. 

While East Rathong glacier reports a decrease in volume loss, 
other glaciers in Sikkim Himalaya show an increase in rate of retreat 
recently. Thus, different glaciers within the same region show 
different type of melt response depending on the local geographical 
and micro-climatological setting of the glacier. 

Impacts of Climate Change on Glaciers in Nepal Himalaya
Study by ICIMOD, about the glaciers in Nepal and Bhutan, 

Himalaya shows that warming in high altitude regions is occurring at 
a much higher rate as compared to low altitude (Shrestha et al. 1999). 
The Imja glacier recorded by ICIMOD is retreating at a rate as high as 
70 mt/yr accompanied by the rapid growth of Imja lake. The Tso Rolpha 
lake has recorded that it used to be a tiny supra glacial pond during mid 
1950s, but it has enlarged to as much as 3500 mt long, 500 mt wide, 
reaching up to 130 mt deep and 75 million cubic of water storage (Mool 
et al. 2001). The size of this lake is increasing which might be a good 
sign for the water managers, but this is at a cost of the glaciers which 
are located in the surrounding areas and feeding into this lake. 
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Impacts of Climate Change on Glaciers in the Tibetan Plateau
There are 12 primary glacierised regions in China, occupying 59, 

425 km2 area, with Kunlun Shan region having the largest glacier 
coverage (Yafeng 2008). Glaciers in China cover less than 0.6 per cent 
of the country, but the total volume of glacier meltwater is about 
2 per cent of the annual discharges of the rivers throughout China 
(USGS 2010). With their research findings, the scientists of Institute 
of Tibetan Plateau Research (ITPR) have recorded the increase in 
temperature over the Tibetan Plateau region and have indicated various 
consequential impacts. Over a period of 1961-2005, the occurrence 
of extreme warm days and nights in the Tibetan Plateau region has 
increased by 1.26 and 2.54 days /decade, respectively. Simultaneously, 
the regional occurrence of extreme cold days and nights has decreased 
by −0.85 and −2.38 days/decade, respectively (You et al. 2008). This has 
led to significant decrease in the duration of frost and a subsequent 
increase in the length of growing season. Moreover, at the diurnal 
scale, the difference between the maximum and minimum temperature 
of a day has been found to be decreasing over the Tibetan Plateau 
region due to greater increase in minimum temperatures (You et al. 
2008). These observations are clear indication of increase in warming 
over the Tibetan Plateau.

Further, the increase in warming of the Tibetan Plateau has been 
linked with the increase in size of the lakes of the region, according 
to the scientists of ITPR. Lake Nam Co in Tibet is the highest lake 
in the world located at 4,718 m above sea level. This lake with East-
West length of as much as 78 km has been traditionally sacred and a 
place of worship for Tibetan people. The catchment area of this lake 
has increased by almost 50 km2 from 1970 to 2000 which is at the 
cost of glacier area in the catchment, which has reduced by 26 km2 
during the same period. Moreover, these trends have been found to 
be significantly faster during the 1991-2000 (Wu and Zhu 2008).

Conclusion and Way Forward
The vulnerability of glaciers around the world is beyond doubt, 

but the same needs to be quantified especially for the melting 
glaciers in Himalaya and the degree of impact on climate change. 
Himalayan glaciers are naturally vulnerable, as they are located 
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in the tropical regions and are therefore receiving more amount 
of heat from the sun. Also, being located on the southern side of 
the Himalaya, they receive more heat from the sun as compared 
to their Tibetan counterparts. Together with anthropogenic global 
warming, geographical setting of Himalayan glaciers makes them 
extremely vulnerable. From the analysis of available records from 
the inventory of these glaciers it is found that majority of Himalayan 
glaciers are small to very small in extent. And it has been proved that 
small glaciers, though have very fast readjustment response, bear 
maximum impact of climate warming. 

Considering the high degree of interdependence existing between 
different countries of the region like Nepal-India, India-Pakistan and 
Bhutan-India, a greater coordination among scientists is required 
for exchange of research and knowledge on the Himalaya. No doubt 
co-ordination among policymakers, among the institutions as well as 
among different stakeholders in the region is required to improve the 
understanding of glacier dynamics. 

These glaciers are important for their role in regulating the 
availability of water—a significant issue of conflict among the 
countries of the region. However, the regional conflict on water 
could be attributed to the governments’ priority on supply side 
management. The approach that more the water available in rivers, 
easier it will be to manage countries’ water demand, has been at 
the core of regional water conflicts. This has always obstructed the 
development of capacity for complete utilisation of water resource 
potential in the region, through construction of hydropower dams 
and irrigation facility. Recently the discussions about sharing of 
benefits from water resources are gaining popularity, though it 
also requires coordination and sense of mutual trust amongst the 
neighbouring countries. 

However, simultaneous to the concept of sharing of benefits, 
a more promising approach towards managing water resources in 
the purview of decreasing water availability due to different climate 
change scenarios could be the demand side management. It requires 
the countries to enhance water use efficiency and reduce their 
respective water footprints. This requires sincere and determined 
efforts at the local level, some of which may lead to internal stress in 
countries in the form of people’s resistance to change in their usual 
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habits. This is not an easy alternative for countries, but has far better 
potential to reduce regional stress related to water. Therefore, apart 
from sharing of water and sharing of benefits, a sense of sharing 
of stress needs to be mooted among the nations where they devote 
greater resources for water demand management and work towards 
reducing their water footprints. 

Initiatives by Foundation for Non-violent Alternatives (FNVA) 
are certainly very encouraging and need to be appreciated, as these 
could initiate a dialogue between the communities of different 
countries which could certainly play a very significant role in reducing 
the trust deficit, and developing an atmosphere for sharing. 
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