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~ Studies on the Biodiversity and Its Conservation
in Yunnan, China

1. Introduction

Biodiversity is the material base on which people rely for existence and
development, and its potential role-affecting mankind is beyond measure. How-
ever, Yunnan’s biodiversity is faced with the menace of excessive exploitation of
resources and changes in environmental condition caused by the activities of an
expanding human population. Now, more and more people are waking up to the
need for protecting nature. Biodiversity conservation and sustainable develop-
ment are being followed with great interest internationally.

China is one of 10 mega-biodiversity countries and ranks the eighth in the
world and the first in Northern hemisphere (Braatz et al. , 1992). However,
4,000~5,000 high-plant species are endangered amounting to about 15%~20%
of China’s total (Chen et al. , 1993). Among 640 endangered species listed by
EITES, China has 156 accounting for 25% of the world’s total.

Being rich in wild species and ecosystem types, among which many rare,
ancient and endemic species, Yunnan is acknowledged as a vital distribution re-
gion for important species and a globally significant region with its biodiversity.
The study of biodiversity, biodiversity conservation and its sustainable utilization
is significant not only for China's programs of “ Western Exploration” and
“Yunnan’s Green Economy Construction” but is also of a practical or immediate

value for global biodiversity conservation,

2. Background of Yunnan’s biodiversity
2.1 Geographical features of Yunnan

Yunnan, an inland province at a low latitude and high elevation, lies be-
tween 21°09'~29°15" N and 97°32'~106°12'E in southwestern China. With its
4,060km-boundary line, Yunnan is bordered by Sichuan in the north, Guizhou
and Guangxi in the east, Tibet in the northwest, Myanmar in the west and the

southwest and Laos and Vietnam in the south and the southeast. Occupying a
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land of area 390,000km’, Yunnan is a vast territory with diversified and unique
nature resources. From the point of view of geographic location, Yunnan is situ-
ated at the meeting point of three geographic regions: the eastern Asia monsoon
region, the Tibet plateau region and the tropical monsoon region of southern Asia
and Indo-China, each with significantly different natural conditions. In the east,
in the south and the west, and in the northwest, Yunnan adjoins the eastern Asia
monsoon region, the Tibet plateau region and the tropical monsoon region of
southern Asia and the Indo-China, respectively. The province's elevation is high-
er in the northwest with its highest point at the summit of Kagebo peak (6,740
m) of Meili Snow Mountain while the land gradually lowers towards the east, the
south and the west. The lowest point in the province is only 76.4 m above the
water line of the Honghe River. Thus, the height difference is 6,663m, Because
of the “synergistic effect” of vertical zonality, the province that spans only 8° in
latitude holds all climate zones and land ecosystem types that can be found in the
35° range of latitudes from Sanya in Hainan to Mohe in Heilongjiang (WWF,
1996),

In western Yunnan, as the Hengduan Mountain Range stretches from the
north to the south, the cold-enduring animal and plant species in the center of Ti-
bet plateau are able to distribute to the south forming the cold-enduring plateau
biogeocoenosis in the region. This is the lowest latitude where representatives of
the Palaearctic and Holarctic realms may be found in the Northern Hemisphere.
Thus, the shift to the South of the north-south boundary line of wildlife makes
the province a region with both Palaearctic and Oriental realms.

The southern Yunnan, for example Xishuangbanna, adjoining to the tropical
low-height mountains of Indo-China forms a main access way for Southeastern
Asia’s tropical animals and plants to China. The southwestern part, for instance
Dehong (the southern sector of Gacligong Mountain) neighboring southern Asia
subcontinent through Tanbang Mountain of Myanma is the piedmont low land,
which is exposed to the tropical ocean flow coming from the Bay of Bengal of In-
dian Ocean. It is the region where the Indian tropical biota converges in China.

In generally, the province’s features are high mountains and deep gorges in
the north, middle-height mountain plateau in its center and the low-height
mountains and broad-valley basins in its south. From the west to the east the
mountain ridges sequentially are: Gaoligong Mountain, Nushan Mountain, Wu-

liang Mountain, Yunling Mountain and Ailao Mountain, etc. , occupying 94 % of
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the province’s total area. The Nushan Mountain begins at the Qing-Tibet plateau
and stretches to Myanmar and Thailand by crossing western Yunnan to the
south, Within the province's borders, Nushan Mountain ridge is a dividing crest
between the pacific water system and the Indian water system. To the east of the
Nushan Mountain there is the Lancang River, which is called Mekong River after
crossing the border, which flows past Myanmar, Laos, Thailand, Cambodia and
Vietnam and empties into the South China Sea. To the west of the Nushan
Mountain there is the Nujiang River, which is called Salween River beyond the
province, and which flows past eastern Myanmar and western Thailand and emp-
ties into the Andaman Sea of Indian Ocean. Thus, the Nushan Mountain is very
important for the distribution of wildlife from Yunnan to the Indo-China, and it
is a significant boundary line for the fish fauna, also one of the factors of forming
Yunnan’s rich biodiversity.

Yunnan is situated in the second of China’s three terraces. Four rivers, the
Dulong, Nujiang, Lancang and Jinsha rivers are coming from the first terrace,
the Qing-Tibet plateau in the northern part of the province. Outside the country
these are called the Irawaddi, Salween, Mekong and Changhong rivers, respec-
tively. These four rivers run hundreds of kilometers side by side from the north
to the south at lateral distances of less than 20 km. At the narrowest, where they
are separated by only 72 m, they form the province’s “three river parallel flows”.
Two other rivers, the Honghe and the Nanpan originate in the province itself.
Flowing across the province, the water system distributes in a broom-like shape
of which the first four rivers compose the “broom stick” in the western part. Be-
fore pouring into the Pacific and Indian Oceans, all six rivers fan out to the
south, the east and the southwest, forming the “broom”. The running direction
and the location of the mouth of the rivers are beneficial to various species ente-
ring the watershed along the valley, which makes the province the most compli-
cated watershed biogeocoenosium in China.

Also characteristic of Yunnan are the plentiful plateau lakes. There are more
than 37 lakes of more than 1 km’® with a total area of 1,067 km®, a catchment
area of 9,000 km? and total storage capacity about 290 billion m®. Distributed at
a high altitude, most of the lakes are sag pond formed by faultage sinking and
have no connecting channels. In the alpine region, there are morainal lakes and
glacial erosion lakes with clear water and abundant hydrobi(')s. Because of their u-

nique development and formation, and as almost all are relatively isolated, each
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has its own endemic species.
2.2 The climate of the province

The province’s climate is affected by geographic location, atmospheric envi-
ronment and geopotential. The west-wind circulation and the southwestern mon-
soon seasonal replacement influence the regional climate characters of the
province. When the westerlies move to the south in October each year, the
province’s climate is controlled by a southern branch jet stream of west wind
which comes from the dry region of tropics and subtropics of northern part of In-
dia and western Asia. By moving eastward, this warm and dry continental tropi-
cal air mass controls the climate of Yunnan plateau and forms the province’s
warm and arid winter climate, Except for the high mountain areas in the north-
western Yunnan, the warm winter provides for most parts of Yunnan the over-
wintering conditions for tropical animals and plants that originated from the Indo-
China. After entering into May, as the air mass of westerlies moves northward,
the southern branch jet stream of west wind disappears and the dry season ends.
Instead, the southwestern monsoon coming from the Bay of Bengal and the
southeastern monsoon coming from the South China Sea are advancing to Yunnan
plateau. Coming from the ocean at low latitude with high moisture, these two
marine air masses become the source of summer rainfall and form the province’s
humid and hot summer season climate. As these two monsoons extend south-
westward and southeastward to higher latitude region along the valley openings
respectively, some of the tropical animals and plants that originated from the
south are able to distribute to the valleys of the central and northwestern parts of
Yunnan. The southern tropical bio composition proceeds northward along the
valley and the northern high cold wildlife extends south along the mountain rid-
ges and formed a “finger-like crisscross distribution” within the same latitudes,
each “finger” with different flora and fauna composition. Thus, Yunnan becomes
a distribution limit region, where the lowest latitude for the northern composi-
tion extends southward and is met by the highest latitude for southern tropical
composition,

The main factor of forming such a varied microclimate is the vertical height
range in the province. Therefore, a massif with more than four climate zones
within similar latitudes can be found everywhere in the province. This unique cli-

mate creates varied habitats and brings up diversified bios for the province.
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2.3 Biodiversity under the influence of minority culture

While studying the province’s biodiversity we have noticed that there is a
connection between biodiversity and minority cultures. Where there is high biodi-
versity, we find where a wide variety of minority cultures. Although biodiversity
represents nature, in fact, biodiversity results from the interaction of nature with
social systems (Long et al. , 1995) . Biodiversity is a living material base for lo-
cals and provides varied environmental conditions and spaces for the development
of minority peoples. In the process of using biodiversity, the locals became de-
pendent on it. As they acknowledged the importance of biodiversity, traditional
societies enhanced it and created an interdependence between biodiversity and
their cultures. With the locals’ traditional life and farming, unique methods of
recognizing, classifying, using and protecting biodiversity were formed and pre-
served. Compromising the traditional cultures proves to be one of main social fac-

tors adversely affecting biodiversity.

3. The province’s biodiversity

The province’s special geographic location and complicated geographic envi-
ronment form the diverse ecosystems and habitats are responsible for the abun-
dant biotic resources (Table 1). There are more than 18,000 high plant species
(51. 6% of China’s total), 1,800 vertebrate species (54. 8% of China’s total) and
15,000 seed plant species (50% of China’s total) in Yunnan where the land of
area is 394,000km? which is only 4. 1% of China’s total. In the list of China’s
rare and endangered plant species, of all the 352 species, 151 species (42.6%
China’s protected plants) are distributed in the province. Among 335 China pri-
ority protected wild animals, Yunnan has 199 species (59. 4% of China’s total).
Of all 335 species, about 15% are endemic species to Yunnan or can not be found
outside of Yunnan(Yang et al. , 1998). The province’s rich value in biodiversity
(R.), the endemic value (E,) and the endemic rate (E,) all occupy the first place
in China (WWF, 1996). The animal’s R,(R,=300), E,(E,=741) and E,(E,=
2.61), as well as bird’s (R, =816, E,=2581, E,=3.54) occupy the first place
in China too(Yang et al. , 1999). Therefore, Yunnan is famous throughout the
world as a “Wildlife Kingdom”.
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Table 1 Known species number in Yunnan, China and the world*

Taxa No. in Yunnan No, in China %4 (Yunnan No. in the #(China/
/China) World World)

Mammalia 300 581 60.1 4,181 13.9
Ares 810 12.4 65. 3 9,040 13.8
Reptilia 170 376 45.2 6,300 6.0
Amphibia 120 284 43.0 4,010 7.1
Pisces 400(FW) 3862(800 FW) 50.0 (FW) 21,400 18.1
Insect 10,000 51,000 19.6 920,000 5.5
Angiospermae 15,000 30,000 50.0 260,000 11.5
Gymnospermae 92 250 36.8 850 29.4
Pteridophyte 1,500 2,600 57.7 12,000 21.7
Bryophytes 1,500 2,200 68.1 23,000 12.6
Fresh Algae 800 9,000 16.0 25,000 36.0
Fungus 6,500 8,000 81.3 69,000 11.6
Bacterium 300 500 60.0 3,000 16.7

% Species number in China and the world originated from “China’s Biodiversity: a country study, State

Environmental Protection Administration, 1998” (Mittermeier, 1988) and FW means fresh water.

3.1 The faunal diversity

Among 15 nationally protected primates, 10 species distribute in Yunnan
and all are of the First Grade. The Yunnan snub-nosed monkey (Rhinopithecus
bieti), like the Giant panda is one of the most endangered animal species endemic
to China, which can only be found in the virgin fir (Picea sp. and Abies sp.)
forest at elevations above 3,500m in the Baima Snow Mountain of northwestern
Yunnan, There are 8 gibbon species in the world, of which Yunnan has 4 species
(Hylobates concolor, H. Hoolock, H. Leucogenys and H. lar). They all dis-
tribute in the southeastern, southern to southwestern tropical forest region and
can only be found in Yunnan except the species of Hylobates concolor that dis-
tributes in Hainan also(McNeely et al. , 1990). There are many First Grade Na-
tionally Protected Animals distributing only in Yunnan, such as Macaca nemes-
trina s Nycticebus intermedius, Tragulus javanicus, Bos gawrus, Arctictis bin-
turong » Helarctos malayanus, Panthera tigris corbeti, P. t. tigris and Elephas
maximus etc. There are also 112 bird species distributing only in Yunnan among

1,226 nationally recorded birds, and Pavo muticus, Polyplectron bicalcaratum,



