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“Tibet is also known as Xizang, the Western Treasure House.
Thetreasureisnot gold or other such wealth, but theland in
all its beauty, the mountains and turquoise lakes, the rhododendrons,
Tibetan antelopes and the thousands of other species. The wealth
of Tibet and the happiness of its people ultimately depend on the
health of theland with all of its biologically diversity.”

George Schdler (2000)

1 INTRODUCTION

Section 119 of the Foreign Assgtance Act requires that dl country plans include an
"analyss of (1) the actions necessary in that country to conserve biodiversity, and (2) the
extent to which the actions proposed for support by USAID meet the needs thus
identified.”

China is a USAID nonpresence country and this paper does not seek to give a
comprehensve assessment of China's biodiversity, threats, and needs. There have been a
number of thorough biodiversty assessments by various groups including the
Government of China, the World Bank, WWF, and others. The broader subject of the
environment in Western China has dso been included in a number of recent reports by
the World Bank and the Asan Development Bank. This paper anadyses environmentd
and biodiversty issues in the Tibetan plaeau of China and ther linkages to USAID
development objectives in Tibetan communities in China  Mogt of the Tibetan plateau
consgs of rangdand, one of the largest such ecosysems in the world. As such, ths
paper focuses on the Tibetan rangdand environment; vast landscapes that have been
sorely neglected in the past.

With an area adbout four times as big as Texas, the naturd environment of the Tibetan
plaeau is of globd dgnificance, as wdl as a bass for the private sector growth that can
provide improved livelihoods for Tibetan people  With a range of ecosysems smadl
population scattered across a large land mass, limited infrastructure and harsh climate, the
Tibetan plateau faces mgor development chdlenges. Can the Tibetan region of China,
now farly open to the world after centuries of isolation, achieve a susanable
development path that builds on it most ggnificant physca assets — its large territory,
natura resources, and unique assemblage of ecosystems and biodiversty — to provide a
better life for the people and civilization that have evolved from its environment? Or is
the Tibetan region desined to follow the path of many other regions of China and
numerous other trandtion and devdoping countries -- a pah of rapid resource
exploitation that undermines the very resources that provide a potentid basis for long-
term economic growth? How the environment is factored into development in the
Tibetan plateau as well as more broadly into China's development is centrd to future
aspiraions of people living in the region as well as to USAID objectives for assstance to
Tibetan communitiesin China
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The Tibetan plateau is highly reliant on the environment for its economy. More than
mogst other regions of China, it has managed to maintain more of a baance between usng
the land for sustenance and over-exploiting it. However, in the last two decades,
economic development has increased pressures on the environment. Much of the
environment of the Tibetan plateau is reaively unspoiled, but there is increasing concern
over rangeland and forest degradation, loss of biodiversty, and environmenta pollution.
The Tibetan plateau is ds0 a very harsh and fragile landscape where environmenta
rehabilitation is difficult and a dow process. Widespread poverty, lack of vaue-added
manufacturing and reliance on primary product for employment, labor and exports, and
the rdiance on funding from the centrd government in Beijing cregte darming pressure
to overexploit naturd resources. There is growing environmenta concern over a number
of large development projects on the Tibetan plateau, such as the 1,142 km long Golmud-
Lhasa ralway, hydropower projects on the Yarlung Tsangpo River, and water transfer
projects that will trangport water from the Y angtze River to the Ydlow River.

The Government of China has placed high priority devdlopment of the Tibetan plateau.
This is evident in the Western Development Strategy which emphesizes two main
objectives. (i) to reduce economic disparities between the western and other regions. and
(i) to ensure sudtaingble naturd resources management.  In addition, while sustainable
growth in agriculture and ensuring food security was one of the five key areas of China's
development strategy articulated in the Ninth Five Year Plan, in the 10" Five Year Plan,
there has been a shift in the focus away from increased quantities of agriculturad products
towards improved qudity and more ecologicaly sound types of production. Thus, China
gppears committed to reverse the land degradation trends the country is experiencing,
including on the Tibetan plaeau. However, it is confronting mgor difficulties in deding
with the smultaneous short and long-term trade offs, such as improving the wefare of
the people living in the western regions and protecting and maintaining the numerous
economic and environmentd benefits provided by the natura resources.

Factors such as geographical extent, watershed protection, biodiversity conservation,
livestock production and economic development suggest that the Tibetan plateau should
be a priority aea for devedopment, but unfortunately it has not been given the
condderation it is due. The Tibetan plateau is home to millions of poor farmers and
herders who have largely been ignored by previous devdopment efforts due to
remoteness and as a result of government policies that failed to appreciate the importance
and potentid of the extensve rangeland environment on the plateau. The lack of concern
for the Tibetan plaeau and misconceptions regarding the indigenous agriculturad and
pastora production systems have led to a generd downward spira in the productivity of
many aress, loss of biodiversty, and increased margindization of Tibetan herders and
farmers. Reverang these trends should become a priority for those concerned about the
future development of Tibetan communities in China  The chdlenge for the future is to
baance the diverse economic, culturd and socid needs of the Tibetan people with the
need to maintain the environment and conserve the biodiversty and culturad heritage of
the Tibetan plateau. Because of its importance to the internationd community, a much
better job needs to be done of managing the Tibetan plateau environment for culturd,
socid, economic and ecological sustainability.
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2. ENVIRONMENTAL STATUS, TRENDS, AND THREATS

21 Statusof natural resources

Encompassng an area of 2.5 million sg. km, about one-quarter of China's totd land area,
the Tibetan region dretches for dmost 1500 km north to south and about 3000 km from
esdt to west. The Tibetan plateau includes al of the Tibetan Autonomous Region (TAR)
and Qingha Province, northwest Yunnan Province, western Sichuan  Province,
southwestern Gansu Province, and the northern flanks of the Kunlun Mountains in
southern Xinjiang Autonomous Region. The Tibetan plateau is the largest plateau on
earth, an uplift that is dmog a third of the sze of the continental USA. Over 80 percent
of the plateau is above 3000 m in eevation, and about haf is over 4500 m. The Tibetan
plaeau is a complex landscape. It condsts of severd distinct topographic regions
determined by drainage paiterns and the pardle mountain ranges that divide it. Only the
eastern and southern parts of the Tibetan plateau have outlets to the ocean. In the eas,
the upper reaches of the Ydlow, Yangtze, Mekong and Sdween Rivers are located, and
in the south and southwest the Yarlung Tsangpo (which becomes the Brahmaputra in
India), Indus, Ganges, and Sutlg are found. Much of the Tibetan plateau is comprised of
large lake basins that have no outlets and are ringed by mountains.  Unlike the extengve,
open steppes of most of Eurasia, the Tibetan plateau is cleaved by rugged, show-capped
mountain ranges, deep river vadleys, and extensve lake basins which give rise to varying
topography, climatic conditions, and vegetation types.

Most of the plateau has a severe continental climate, but precipitation and temperature are
grongly assocociated with longitude, latitude and eevation. The cdimae of the plateau
can be divided into four categories. In the southeast it is a humid tropica and subtropical
montane area.  The low-lying fringe of the plateau is temperate, with the eastern part in
Sichuan humid, the southern part in Tibet semiarid, and the north and west in Qinghai
and Tibet aid. The centrd pat of the plateau is subfrigid. The northern part of the
plateau isfrigid and arid.

Vegetation of the plaeau is greetly influenced by factors such as precipitation,
temperature, and wind, as well as topography and devation. The plateau consgsts manly
of rangdand, one of the largest such ecosystems in the world and one that is floridticaly
diginctive. About two-thirds of the totd area of the plateau, 165 million ha, is classfied
as rangdand, which is 42 % of Chinds totd rangdand area.  Rangelands cover 70% of
the Tibetan Autonomous Region (table 1). The rangdands are very diverse in sructure
and compostion and vary from cold deserts in the west to apine steppe, found in a broad
band across the centrd plateau, and lush dpine meadows in the east.

Less than 10% of the Tibetan plateau is forested. Forests are limited to the eastern edge
of the Tibetan plateau in Western Sichuan, northwestern Yunnan, southeastern Qinghai
and eagtern Tibet and in some vdleys on the northern dopes of the Himaaya in Tibet.
Only about 1% of the totd area of the Tibetan plateau is cultivated, athough the amount
of land under agriculture in the northeast, and especidly in the Qaidam Basn in Qingha
Province, has expanded in recent decades. In the eastern part of the plateau, crop land is
concentrated in the lower vdleys, in western Tibet dong the valey and tributaries of the



TIBET ENVIRONMENTAL ANALYSISfor USAID program

Yarlung Tsangpo. The upper limit of cultivation is as low as 3300 m in some parts of the
eastern plateau, but can reach 4400 m in western Tibet. The mgor crops are barley,
wheat, peas, rape and potatoes.

Table 1. Land use on the Tibetan Plateau (in percentages)

Rangeland Forest Cultivated land Other
Tibet 69.1 51 0.2 25.6
Qinghai 56.1 0.3 0.9 42.8
Western Sichuan 44.4 10.6 0.7 44.3

Source: After Schaller 2001.

Vegetation on the Tibetan plateau plays a very important role in globa cdimate change.
Recent dudies indicate that rangdands might be responsble for a substantid proportion
of totd terredria carbon production and that grasdand biomes could conditute a
ggnificant snk of globa carbon. The vast area and wide didribution of rangelands on
the Tibetan plateau suggests that they could have widespread effects on regiond climate
and globa carbon cycles. In spite of the reatively low biomass of much of the Tibetan
rangelands, they are able to store considerable quantities of carbon both above and below
ground. Alpine meadow and dpine steppe range, found primarily on the Tibetan plateau,
comprise 40 percent of al carbon stored on Chinas rangdands, indicating that these
ecosystems have a sgnificant and long-lived effect on global carbon cycles.

The Tibetan plateau environment is aso important because of its water resources. The
plateau forms the headwaters environment for many of the mgor rivers of Asa The
preservation and management of these river source  environments have globd
implications, as the water from ther watersheds will be of increesng importance in the
future. Upseting the ecologicd balance in these high-devation rangdands will have a
profound effect on millions of people living downdream. It is edimated that the rivers
flowing off the Tibetan plateau sustan 47% of the world's population. As such, the
Tibetan plateau demands greater respect and increased attention.

2.2. Biological importance

Stuated a the confluence of five mgor biogeographica subregions — the Mediterranean
and Shberian of the Pdaearctic relm and the West Chinese, Indochinese, and Indian
subregions of the Orientd redm, the Tibetan plateau is rich in biodiversty. The Tibetan
plaeau is one of the most biologicaly important and outstanding examples of the earth's
diverse habitats and contains one of the last notable examples on earth of a rangeland
ecosystem largely unchanged by man. In terms of biodiversty, the Tibetan plateau is
both regiondly and globaly important as the plateau includes large, rddively intact
examples of mgor ecosystems that in turn support numerous endangered species.

Over 12,000 species of 1,500 genera of vascular plants have been identified on the
Tibetan plateau; accounting for over haf of te tota plant genera found in China In the
Tibetan Autonomous Region adone 9,600 species of plants have been recorded.  There
are 400 species of rhododendron on the Tibetan plateau, which make up about 50% of the
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world’'s tota rhododendron species. There are over 2,000 plants of medicina value,
which are of immense value and potentiad to medica science.

The anima world is dso extremdy rich. There ae 210 species of mammas in 29
families endemic animds are abundant including 40 endemic animds, 60 percent of
Chinds totd. There ae 28 endemic birds, 2 endemic reptiles and 10 endemic
amphibians. The Tibetan plateau has 115 species of fish. The endemic anima species of
the plateau mainly consst of species found in the wetter, forested regions of the eastern
and southern plateau and the dpine steppe in the west.  Important animals include giant
panda, red panda, golden monkey, takin, musk deer, and various species of birds such as
Tibetan eared pheasant, mona and tragopan. Endemic species bund in the dpine steppe
include snow leopard, argdi, Tibetan antelope, Tibetan gazdle, wild yak, wild ass,
Tibetan wooly hare and hirds like black-necked crane, Tibetan snowcock and Tibetan
sandgrouse.  There are 537 bird species in 57 families found on the plateau, with 37 of
them classified as endangered.

The didribution of plant and animad species on the plateau is extremdy uneven due to
differences in topography and climate. For example, the Chang Tang region in the
northwest occupies a quarter of the land area of the plateau, but hosts only one-tenth of
the totd species found on the plateau. The Himdayan and Hengduan Mountain region in
the south and east comprise less than one-fifth of the plateau, but are home to over 80%
of the total species found on the plateaul.

2.3. Ecoregionsof the Tibetan Plateau

Strategicdly focusng biodiversty conservation planning on the Tibetan plaeau is
hindered by the absence of maps with sufficient biogeographic resolution to accurately
reflect the complex digribution of the varied ecosysems. Recently, a sysem of land
classfication based on the ecoregion concept (Box 1) has gained popularity among
conservation biologists and ecologists as a tool for conservation planning.

Box 1. What is an Ecoregion?

Ecoregions are relatively large units of land containing a distinct assemblage of natural
communities and species, with boundaries that approximate the original extent of natural
communities prior to major land-use changes. Ecoregions share a large majority of their species,
ecological dynamics and environmental conditions and are defined by climate, landforms and
native species. Ecoregions are large enough to encompass natural processes and to capture
ecological and genetic variation in biodiversity across a full range of environmental gradients.
Ecoregions reflect the distribution of species and communities more accurately than do units
based on vegetation structure or from remote-sensing data and can highlight those areas that are
most distinctive or have high representation value and are therefore worthy of greater attention.
Conservation strategies that consider biogeographic units at the scale of ecoregions are ideal for
protecting a full range of representative sites, conserving special elements, and ensuring the
persistence of populations and ecological processes.

Source: Olson et al. (2001)
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Ecoregion maps offer features that enhance ther utility for consarvation planning a
globd and regiond scdes comprehensve coverage, a dassfication framework thet
builds on exiging biogeographic knowledge, and a detalled level of biogeographic
resolution. Ecoregion maps can be used as a hiogeographic framework to highlight
those areas of the world that are most distinctive or have high representation vaue and
are therefore worthy of greater attention. Ecoregions are ranked by the distinctiveness of
ther biodivergty festures — pecies endemiam, the rarity of higher taxa, species richness,
unusud ecologicd or evolutionary phenomena, and a gobd rarity of their habitat type.
Ecoregions can adso be ranked by thrests to biodiversty, the satus of ther naturd
habitats and species, and degree of protection. New ways of assessng biodiversty loss
and globd threats — from dimate change to logging, and overgrazing — are facilitated by
this detalled map of ecoregions. Ecoregion maps can dso be a drategic tool to
determine consarvation investments.  Consarvation drategies that consider biogeographic
units at the scale of ecoregions are ded for protecting a full range of representative Stes,
consarving specid dements, and ensuring the persstence of populations and ecologica
processes. The world has been divided into 14 biomes and eight biogeographic reams
and within these are 867 ecoregions. For the Tibetan plateau, 15 different ecoregions
have been identified (table 2).

Table 2. Ecoregions of the Tibetan Plateau and Their Extent

Ecoregion Area (km2) % of total area
Centra Tibetan Plateau alpine steppe 629,500 2313
Southeast Tibet dpine shrub and meadows 460,800 16.93
Northern Tibet — Kunlun Mountains desert 374,400 13.76
Tibetan Plateau a pine shrub and meadows 272,100 9.99
Qaidam Basin semi-desert 192,000 7.05
Western Tibetan Plateau apine steppe 143,300 5.27
Eastern Himalayan apine shrub and meadow 121,200 4.45
Hengduan Mountains subalpine conifer forests 99,400 3.66
Mekong — Y angtze Gorge conifer forests 82,800 304
Qiongla — Minshan conifer forests 80,200 295
Qilian Mountains subalpine meadows 73,200 2.69
Western Himalayan alpine shrub and meadows 70,200 2.58
Yarlung Zangpo Valley arid steppe 59,500 218
Northeast Himalayan subalpine conifer forests 46,300 170
Qilian Mountains conifer forests 16,700 0.61
Total 2,721,600

Source: Olson et d. 2001.

Note: The area of each ecoregion includes the entire area, including non-vegetated areas on mountains,
rivers, lakes, etc. Some of the ecoregions extend into Nepal and India, making atotal of 2.7 million km2,
while the Tibetan Plateau in China proper is considered to only encompass 2.5 million km2.

A number of biologica regions on the Tibetan plateau display highly distinctive species,
ecologica processes, and evolutionary phenomena and are now recognized as habitats of
globd importance for conservation of biologica diversty (Box 2). These regions have
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been determined to be some of the richest, rarest, and most biologica important and
outsdanding examples of the Eath’'s diverse habitats and are included in WWF's recent
Globa 200 ecoregion priority setting exercise'. The inclusion of these areas on the
Tibetan plateau in the Globa 200 lig highlights the specid attention these areas require
for conserving representative examples of the world' s biodiversty.

Box 2. Globally Significant Ecosystems on the Tibetan Plateau

The Tibetan Steppe is situated on the Tibetan plateau in Tibet, Qinghai, and Gansu and
encompasses 1.5 million sq. km, slightly larger than Alaska. The Tibetan Steppe includes the
most intact example of montane rangelands in Eurasia with a relatively intact vertebrate fauna,
and is also one of the largest remaining terrestrial wilderness areas left in the world. The Tibetan
Steppe ecoregion supports numerous rare and endangered wildlife species such as te Tibetan
wild yak, Tibetan wild ass, Tibetan antelope, Przewalski’'s gazelle, argali, white-lipped deer, snow
leopard, Tibetan sand fox, wolf, and brown bear. Despite low human population density, hunting
and livestock grazing threaten natural habitats and biodiversity.

The Eastern Himalayan Alpine Meadows is located in eastern Tibet and northwest
Yunnan and in neighboring regions of Nepal, Bhutan and India and comprises 121,000 km2,
about the size of Mississippi. Due to its position at the juncture of the Palearctic and Oriental
zoogeographic zones, this region is one of the most ecologically diverse alpine communities on
Earth. Many species of plants and animals are not found elsewhere. There are 7,000 species of
plants in the ecoregion, which is triple the number in other alpine regions in the Himalaya.
Population growth and increased tourism have put pressure on remaining wild areas in the
ecoregion and biodiversity is also threatened by hydropower development.

The Eastern Himalayan Broadleaf and Conifer Forests is found in eastern Tibet and
northwest Yunnan and adjoining areas of Nepal, Bhutan, India and Myanmar and encompasses
170,000 km2, or about the size of the state of Washington. The forests of this region are some of
the most biologically diverse forest ecosystems found anywhere in the world and include
temperate rain forests with numerous species of rhododendron and conifer forests of spruce, fir,
and larch. The forests also provide habitat for numerous species of wildlife and birds. Logging
and livestock grazing has resulted in forest degradation and loss of wildlife habitat.

The Southwest China Temperate Forests is located in Gansu, Sichuan and Yunnan
Provinces and encompasses 262,446 km2, a little larger than Colorado. The rich temperate
forests are home to many endemic species, including a number of ancient groups of plants and
animals. Like many areas of high biological diversity, much of this region escaped glaciations
during past Ice Ages, making it a refuge for many species. Ancient plants include the dawn
redwood, Chinese yew, Chinese cedar and ginkgo tree. Animals include the giant panda, red
panda, Chinese stump-tailed macaque, Asiatic black bears, golden takin, and tufted deer.
Growing population in the region has increased demand for agricultural land and timber products,
leading to degradation of forests and loss of wildlife habitat. Unplanned tourism development is
also now threatening the region.

Source: Adapted from WWF (2000)

Note: The ecoregion mapping exercise complements global priority-setting analyses, such as the Qobal
200, by providing a finer level of resolution to assess biodiversity. For example, Global 200's Tibetan
Steppe amalgamates the following ecoregions: Central Tibetan Plateau Alpine Steppe, Tibetan Plateau
Alpine Shrublands and M eadows and the North Tibetan Plateau— Kunlun Mountains Alpine Desert.

! The Global 200 is a science-based global ranking of the Earth’s most biologically outstanding terrestrial,
freshwater and marine habitats. It providesacritical blueprint for biodiversity conservation at a global
scale. Theaim of the Global 200 analysisisto ensure that the full range of ecosystemsis represented
within regional conservation and development strategies, so that conservation efforts around the world
contribute to aglobal biodiversity strategy. By focusing on large, biologically distinct area, the Global 200
sets the stage for conserving biodiversity on the broadest scale at which natural systems operate.

10
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24. Rangelands

Rangelands cover about 70% of the Tibetan plateau and include grasdands, steppes,
deserts, apine meadows and shrublands and forest areas used by grazing animds.
Encompassing an area dightly larger than the country of Mongalia (1.7 million sq. km),
the grazingland of the Tibetan plateau is one of the world's largest rangeland landscapes.
Covering a vag region with diverse topography and cdimae, the rangdands of the
Tibetan plateau are extremey varied, ranging from lush adpine meadows and dpine
seppe to semi-arid steppe and cold desart.  Each different range type as its own unique
asemblage of plants and animds.  Rangdands support diverse mammadian faunes,
including the smalest (insectivores) and largest (ungulates) vertebratess Many medicind
plants are dso found in the rangelands and are of increasing economic importance.

Schdler (1998) divided the rangelands of the plateau into Sx mgor regions. (i) the dpine
meadows in the eadt; (ii) arid shrubland and steppe in the valey of the Yarlung Tsangpo
and Indus River in southern Tibet; (iii) dpine steppe in the centrd part of the plateau; (iv)
cold desert in the northwest; (v) temperate desert in the southwest; and (vi) the Qaidam
Basin desart. In the 1990s, Chinese scientists prepared atlases and maps of rangeland
resources that classfied al of the rangdand in China into 17 different types, based on
cdimdic zonation, humidity index, and vegetation type. The most important rangeand
types on the Tibetan plateau are dpine meadow, covering 45% of the tota area; dpine
seppe, comprising 29%; apine desart steppe, with 6%, temperate meadow, with 4%,
apine desart with 4%, and apine meadow steppe with 4% (table 3).

In the rangelands of the Tibetan plateau, an unprecedented loss of habitat and biodiversty
has taken place in the last 40 years. With each species logt, a part of the Earth's genetic
heritage dissppears forever. The innumerable species, both plant and anima, that make
up the biologicd diversty of the Tibetan rangedands, condruct an intricate life support
sysem upon which millions of people rely. The rangdands and the biologica resources
found in them play a citicd role in the region's overdl economic development and
people's wdl being. Tibetan nomads and farmers rely directly on plants, water, animals,
and other naturd resources found in the rangelands for ther livdihoods. Other people,
both those resding in rangeland environments and in adjacent aress, are dso directly or
indirectly dependent on rangeland resources. Rangedand degradation and habitat loss can
no longer be regarded solely as locdized problems since the implicaions are more
widespread, affecting nationd, regiond, and internationd interests.

There has been a condderable reduction in the number, variety, and range of wild
animas, especidly large ungulates, on the rangdands of the Tibetan plateau. The decline
of wildlife was particularly sharp during the Great Lesp Forward (1958-1960) when
many wild ungulates were daughtered for food and during the Culturd Revolution
(1968-1978) when conservation directives were ignored. With respect to biodiversity
conservation, the rangdands of the Tibetan plateau have largely been neglected in the
past. The lack of concern for these grazing land ecosysems and misconceptions
regarding ther functioning and use have led to a generd downward spird in the
productivity of many areas and loss of biodiversty.

11
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Table 3. Rangeland Types of the Tibetan Plateau.

Rangeland Type Forage Area Percent of
yidd (1,000 ha) total area
(kg/DM/ha)
Temperate meadow -steppe 1465 210 0.16
Temperate steppe 889 3,833 292
Temperate desert-steppe 455 968 0.74
Alpine meadow-steppe 307 5,626 4.28
Alpine steppe 284 37,762 28.75
Alpine desert-steppe 195 8,679 6.61
Temperate steppe-desert 465 107 0.08
Temperate desert 329 2,084 159
Alpine desert 117 5,967 454
Tropical tussock 264 9 --
Tropical shrub tussock 2527 28 0.02
Temperate tussock 1643 1 --
Temperate shrub tussock 1769 140 0.10
Lowland meadow 1730 1,168 0.88
Temperate mountain meadow 1648 6,067 4.61
Alpine meadow 882 58,652 44.64
Marsh 2183 21 0.01
Total 131,322 99.93

Source: Adapted from Chen and Fischer, 1998.

Note: Theareaincluded in Table 3includes all of the Tibetan Autonomous Region, Qinghai, western
Sichuan and northwestern Y unnan Provinces. It does not include the Tibetan Steppe region found in Gansu
and Xinjiang, which encompasses an estimated 25 million ha. An additional unclassified 933,000 ha of
rangeland in central Tibetan Autonomous Region isalso not included in thetotal area. Together, this adds
up to 157.2 million ha

When conddering biodiversty in Tibetan rangdands, one usudly thinks of flowering
plants and wild animas, yet an important aspect of biologicd diversty is dso the
domedtic livestock species that are found in rangdands. These animds have evolved
over centuries and are adapted to the wide range of environmental conditions found in the
rangdlands. They exhibit numerous, unique adaptive traits and resstance to diseases,
which has enabled man to exploit the rangeland resources. The yak, for example, is one
of the most important domestic animds for Tibetans.  Without the yak, it is doubtful if
man could survive on the Tibetan plaieau. As such the conservation and management of
yak genetic diversty are essentid for sudaindble pastord development over a large

geographic area.

The genetic diversty of the wild and domedticated plants and animds found in the
rangelands is a vauable resource. Mot of the food that mankind consumes comes from
wild and domesticated species of plants and animas.  The wildlife found on the Tibetan
plaeau includes the wild reaives of domedic animds that have fundamentaly changed
human cvilization. The wild yak, for example, is the progenitor of al domedic yak

12



TIBET ENVIRONMENTAL ANALYSISfor USAID program

populations. There is little doubt that the presence of wild yeks, and ther later
domegtication, was the single most important factor in the adaptation of civilization on
the Tibetan plateau. The genetic pool of species found in the rangeands may hold
important keys for improving livestock, developing new crop varieties, curing disesse,
and numerous other benefits to mankind as yet undiscovered. Certan traits found in
indigenous livestock breeds may be beneficid in incressng productivity of improved
livestock also.

The rangdands in many areas continue to support a variety of wild ungulates and, in the
remote and uninhabited areas of the Tibetan plateau, unique upland fauna such as the
Tibetan antelope, wild ass, and wild yak survive in moderate abundance. In addition to
the wild ungulates, there are numerous species of smal mammds, birds, and predators
that are important components of the rangdand ecosysems. The rangdands of the
Tibetan plateau that have previoudy been the doman of nomadic pagtordists are
increesngly coming into focus as important areas for biodivergty. Ther inaccessbility
has permitted the surviva of species diminated in many other areas.  For example, the
recently established Chang Tang Wildlife Reserve in Tibet now provides protection for a
number of wild ungulates and the rangeland landscape they inhabit (Box 3).

Box 3. Biodiversity of the Chang Tang Wildlife Reserve, Tibet

The Chang Tang Wildlife Reserve of Tibet, encompassing about 300,000 square
kilometers, includes one of the last, largely undisturbed rangeland ecosystems in the world and
provides habitat for numerous wildlife species, several of which are endangered and endemic to
the Tibetan plateau. Rangelands in this Reserve can be categorized into three major types:
alpine steppe, desert steppe, and alpine meadow. Rangelands are spatially heterogeneous
ranging from patch to landscape scales in composition and productivity. Although limited in
overall plant species’ richness, the rangelands are nevertheless diverse and provide habitat for
six wild ungulate species, as well as a variety of birds, small mammals, and large predators
including the snow leopard and Tibetan brown bear. The six wild ungulates include: chiru or
Tibetan antelope, Tibetan gazelle, Tibetan argali, blue sheep, the kiang or Tibetan wild ass, and
wild yak. Tibetan gazelle are selective feeders, concentrating on forbs. Tibetan antelope, blue
sheep, and argali are mixed feeders, consuming both graminoids and forbs while the wild yak and
Tibetan wild ass consume mainly grasses and sedges. The Chang Tang is coming under
increasing pressure from nomads and their livestock; illegal hunting, especially of Tibetan
antelope; and the threat of oil-drilling and gold mining. Despite these pressures, the rangelands
can continue to provide habitats for wildlife & well as grazing for livestock if properly managed.
This will require innovative management plans that take into account the needs of wildlife as well
as the needs of Tibetan herders and their livestock.

There are numerous species of wildlife found in the Tibetan rangeand ecosystems that
ae of globd and nationa dgnificance. Some charismatic species such as the snow
leopard are aso farly well known. Other species, however, such as the wild yak, Tibetan
antelope, or chiru, and Tibetan wild ass, @ kyang, little is known about but they are vitd
components of the Tibetan rangeland ecosysems. Schaler (1998:125) noted tha the
wild yak, probably more than any other anima symbolizes the plight of wildlife on the
Tibetan plateau (Box 4). The black-necked crane is another species of greet culturd
importance to Tibetan people and innovative attempts to conserve crane habitat could

13




TIBET ENVIRONMENTAL ANALYSISfor USAID program

provide a modd for wildlife conservation in agricultura areas (Box 5). The Tibetan
antelope is another charismatic species that, being migratory, defines the vastness of the
Tibetan wilderness (Box 6).

Box 4. The Wild Yak: A Keystone Species of the Tibetan Rangelands

Wild yaks characterize the rugged wilderness of the Tibetan rangeland ecosystem. No
other animal so evokes the raw energy and wild beauty of the Tibetan landscape. Standing
almost two meters tall, wild yak bulls can weigh up to a ton. Their horns, which can be a meter
long, are still used as milk pails by Tibetan nomads. Wild yaks are magnificent animals. Their
long hair hangs like curtains, almost sweeping the ground, and makes them appear even more
massive than they actually are. Female wild yaks and their young congregate in large herds,
sometimes made up of one hundred or more animals, while most bulls are solitary or live in small
bachelor herds. The wild yak is a totem animal of the Tibetan wilderness and achieved mythic
status long ago in Tibetan life. Superbly adapted to the rugged conditions of the highest plateau
on earth, wild yaks are a keystone species: their presence identifies one of the last, great,
unspoiled ecosystems of Central Asia.

Wild yaks once roamed throughout the Tibetan Plateau and numbered in the millions.
Now, only an estimated 14,000 wild yaks are left, and these animals can only be found in the
most remote areas, far from the hunters’ guns. Wild yaks are probably the wildlife species under
the greatest threat in Tibet today. Despite the fact that wild yaks are officially protected under
Chinese wildlife protection legislation, poaching of wild yaks continues and wildlife authorities are
often ill-equipped to deal with organized gangs of poachers. Preserving the remaining herds of
wild yaks is crucial for biodiversity conservation. Without the wild yak, the rangelands of Tibet will
have lost one of its characteristic species.

Box 5. The Tibetan Black-Necked Crane

One of the rarest and least known of the world’s 15 crane species, the charismatic black-
necked crane was the last species of cranes discovered and described by ornithologists due to
the remoteness of their range. Endemic to the Tibetan plateau, the black-necked crane
population is estimated at about 6,000. The species breeding range includes much of the Tibetan
plateau. Six wintering populations are identified with half of these found in the lower elevations
around Lhasa. About 70% of the black-necked crane population spends the winters in Tibet.
Most black-necked cranes nest outside of protected areas. They are endangered throughout
their range and are listed on Appendix | of CITES.

The black-necked crane is of cultural and mythological significance to Tibetans. Cranes
are regarded as supernatural spirits throughout their range and appear often in religious images
on temple walls. Cranes are also regarded as a symbol of luck and happiness. Local religious
beliefs have played a critical role in safeguarding black-necked cranes. Cranes are tolerant of
people and often establish territories near pastoral settlements.

Loss and degradation of habitat are the main threats faced by black-necked cranes.
Threats are most serious in the wintering areas, where wetlands have been extensively affected
by agricultural development. Changing agricultural policies that favor fall plowing of harvested
barley and increased cultivation of winter wheat provide little grain residue for cranes. Priority
conservation measures for black-necked cranes include efforts to control poaching, improving
management of existing reserves, protecting wetland, and establishment of agricultural
management zones in key wintering locations to limit the use of pesticides and to promote crops
and methods of farming to provide suitable winter food for cranes. Wildlife conservation cannot
be accomplished only within protected areas. The future of the black-necked cranes in Tibet and
other wildlife will depend on preserving wildlife within the vast and productive agricultural areas.
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Box 6. Tibetan Antelope Migration: An Exceptional Rangeland Ecological Phenomena

Large scale migrations of large terrestrial mammals are vanishing from the earth.
Rangeland ecosystems that once supported extensive animal movements and seasonal
concentrations of large grazing animals are increasingly threatened by expanding human
populations, habitat destruction, and development activities. Ungulate migrations can have major
influences on rangeland ecosystem dynamics and there has been considerable interest in
describing and understanding the migratory movements of ungulate populations. Large migratory
ungulate populations can influence nearly all other components of an ecosystem and, therefore,
acts as a keystone species.

On the Tibetan plateau, the annual migration of the endangered Tibetan antelope
(Pantholops hodgsoni) from their winter ranges to their traditional birthing grounds is an event
that reveals one of the earth’s outstanding ecological spectacles. Like the migration of caribou in
North America and wildebeest in East Africa, this annual event has taken place for thousands of
years unimpeded by people, roads, or fences. The northwestern Tibetan plateau, known as the
chang tang, epitomizes one of the best remaining examples of native flora and fauna in central
Asia. In fact, the relatively undisturbed wilderness and the herds of large wild herbivores and
their predators in the area represent one of only a few such assemblages on earth, prompting the
renowned field biologist George Schaller to refer to it as a “high-altitude Serengeti”.

There is evidence for at least four and possibly more major migratory Tibetan antelope
populations on the Tibetan plateau, each with different migration routes. Two behavior patterns
are key to understanding the migration phenomenon of Tibetan antelope. First is that the sexes
segregate almost completely in the summer. In late spring, male offspring of the previous year
separate from their mothers and join adult males, which part from the females then.  Adult
females and their female offspring migrate north in May and June to specific calving grounds, in
some cases traveling a distance of almost 500 km. Males, on the other hand, travel only a
relatively short distance from their winter ranges. The second pattern is that antelope are divided
into distinct populations, each with specific wintering and calving ranges. Understanding
Tibetan antelope migratory movements could provide valuable insight into the structure and
function of the Tibetan plateau ecosystem and assist in conservation efforts to protect
biodiversity.

Once widespread and numerous, Tibetan antelope numbers have been greatly reduced
in recent decades as a result of poaching and loss of habitat. Despite being fully protected by
Chinese wildlife protection laws, Tibetan antelope have been indiscriminately slaughtered for their
valuable cashmere, known as shatoosh, which is smuggled to India and made into valuable
shawls. Increasing livestock numbers have also impacted Tibetan antelope and displaced them
from much of their original habitat.

The Government of China has recognized the threats facing Tibetan antelope and other
endangered species on the Tibetan plateau and in recent years has established three large
nature reserves, Chang Tang, Kekeshili, and Arjin Shan to protect wildlife. In almost all of these
reserves, however, the entire migratory range of the Tibetan antelope is not included within the
boundaries of the protected areas. Reserve staff are also poorly trained and equipped.

The continuation of Tibetan antelope migration, one of the last great ecological marvels
on earth, depends on better protection of the species, improved understanding of their ecology
and the dynamics of the Tibetan plateau ecosystem, and innovative approaches to conservation
and pastoral development that adopt participatory, integrated ecosystem management models.

International concern about greenhouse gases and ther impact on climate change has
added to increased interest in the role of rangeland ecosystems in the carbon cycle.
Rangelands play a very important role in globd climate change through the process of
carbon sequestration.  Grasdands occupy about haf of the world's land area, and contain
more than a third of above and below-ground carbon reserves. Many rangdand
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management techniques intended to increase forage production may potentidly increase
soil organic matter, thus sequestering atmospheric carbon.  The rangdlands of the Tibetan
plateau are a large repository of soil carbon because of their high carbon density and the
vast aea they occupy. Overgrazing, land degradation and desertification, however,
reduces locd, regiond, and globa carbon sequedtration and potentids for carbon sinks.
Improved rangdand management could incresse soil carbon  sequedtration, while
improving their production potentia and other environmenta benefits.

The Tibetan plateau contains one of the largest pastord areas on eath.  Although
productivity of much of the rangdand is low, the grazing lands neverthdess sugtain about
12 million yaks and 30 million sheep and goats and provide livelihood for about 4 nillion
pastordists and agropagtordists. Tibetan nomadic pastordism evolved through long-
term adgptation and persstence in a harsh environment and the grazing and livestock
management sysems that developed were inteligent, aggregate behaviora responses by
Tibetan herders to the resources and risks of one of the most inhospitable rangeland
environments on eath. Over centuries, Tibetan nomads acquired complex indigenous
knowledge about the environment in which they lived and upon which therr lives
depended (Box 7). Th