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Abstract With the deterioration of the global ecology, the eco-environment fragility has been an important topic of the ecological environment

research. The Northwest Yunnan is a typical area of abundant biological resources and vulnerable ecological environment. The ecological envi-

ronment vulnerability is more initiated by the human disturbances except its special natural basic factors such as the geological structure, the

terrain ,the geomorphology, the climate and hydrology conditions and so on. The paper analyses the human disturbances factors which impress

the ecological environment vulnerability of the region from the negative interferences and positive interferences in order to enhance the research

of the ecological environment to protect the ecological environment better in this area.
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1 Introduction

Northwest Yunnan is sitting in the bordering of Yunnan, Tibet and
Sichuan Province in China, including Lijiang City, Zang Autono-
mous Prefecture of Diqing, Lisu Autonomous Prefecture of Nu-
jlang, and twelve counties and cities, nine of which are poverty-
stricken counties of state level. The total area is about 59 800 km’
and the total population is 2. 14 million. There are 26 nationalities
living in Northwest Yunnan, such as Han, Zang, Naxi, Lisu and
Nu. The minorities account for more than 75% of the general pop-
ulation in this region. Influenced by special topography and cli-
mate, most places in Northwest Yunnan have very vulnerable eco-
logical surroundings. What’s more, there are many minorities
there and its economic and social growth are relatively low. Along
with economic development, human beings are exerting an in-
creasingly important role in Northwest Yunnan, which makes the

regional ecological environment more vulnerable.

2 Characteristics of ecological surroundings in Plat-
eaus in Northwest Yunnan

Since there are many north-south mountains and valleys in North-
west Yunnan, its geological movement is very active and the earth
crust rises drastically. The varying height forms a kind of special
landscape. Considering the influence of global warming and re-
gional climate changes, glaciers in Northwest Yunnan have been
degrading at different degrees since the 1980s, and the snowline
tends to rise markedly. Glaciers in Mingyong are receding at a
speed of around 50 m each year. Since the second half of 1999,
the frontier of glaciers in Mingyong has narrowed about 200 m from
an elevation of 2 660 m, and the density has reduced to 150 m

from 300 m"*’. The melting glacier and rising snowline affect the
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benign circle of water and soil conservancy, vegetation protection
and ecological system in most places™ .

The particular climate and topography in Northwest Yunnan
produce a variety of vegetations, including all kinds of ecosystems
except for those which grow on deserts and in the oceans, some of
which are national or provincial — level rare and endangered spe-
cies of flora and fauna''. Because of steep mountains, unproduc-
tive soil and cold climate, the biological groups in Northwest Yun-
nan recover and replace extremely slowly. The spaces for many
kinds of species to grow are extremely limited, and it would be
very difficult for those places to recover once they are affected by
natural disasters or destroyed by human beings. At the moment,
the habitats for many rare species are shattering”’ .

Earthquakes, debris flow and landslide occur frequently in
Northwest Yunnan. According to uncompleted statistics, there are
668 places having debris flow or landslide'®’. Most rocks there are
granites, crystallized limestone, sandstone, and shale. Water and
soil loses in Northwest Yunnan have been accelerated by the fre-
quent geological disaster, shattered rocks and its special geological

. [7)
environment .

3 Human influences and vulnerability of ecological
environment in Northwest Yunnan

It is believed that the ecological environment in Northwest Yunnan
is affected both by the nature and human beings, and some of
these human being influences are negative disturbance and positive
disturbance. However, the influences of negative disturbance out-
weigh its positive influences, which triggers potential factors of ec-
ological surroundings of original vulnerability, speeds up changes
of ecological environment and makes the ecological environment
more vulnerable.

3.1 Main negative human influences

3.1.1

(1) Traditional agricultural cultivation method As there is

Industrial development by human beings.
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little suitable arable land in Northwest Yunnan, and the contradic-
tion between more people and less arable land is outstanding, tra-
ditional arable land is applied. The water and fertilizer conserve
poorly™ . Because of shortage of reasonable rotating cultivation
and fertilizer, soil structure of most arable land is destructed, and
soil’s resistance of erosion reduces. Influenced by regional topog-
raphy, most minorities are accustomed to cultivate in steep slope.
The arable land in places where gradient of non-irrigated farmland
in Lijiang County, Ninglang County, and Fugong County is larger
than 25°, accounted for more than 50% of general land area, and
most of those arable lands still plant crops’®’. The disadvantage of
slope gradient is soil erosion. After cultivation, the output is very
low and the arable land reduces into wasteland or deserted land.

(2) Over-grazing. Grasslands can be found in Lijiang,
Zhongdian and Deqing where domesticated animals are local pro-
duction tool, and source of meat and edible oil'™”. The enduring
over-grazing results in soil erosion and desertification. The biologi-
cal groups of grassland changed. The percentage of edible grass-
land decreased'""’. The abnormal increase of domesticated animals
leads to reduction of habitats to rare species and environment ca-
pacity.

(3) Development of wetland. Driven by increasing popula-
tion and economic development, the wetland in Northwest Yunnan
is cultivated to different degrees and the ecological functions of
wetland change dramatically. Compared with wetland in other
places, the eco-environment in Northwest Yunnan is more evident
with the intense solar radiation, low annual mean temperature,
less precipitation, relatively small wetland, harsh water supply,

) Taking Napa-

and weak recovery capacity of ecological system
hai wetland in Shangri —la as an example, its sight view changed
a lot and destructed most sceneries. Most wetlands have been
adapted into arable land or farmland'"'. In 40 years, the general
lake area in Napahai reduced by nine tenths, and the soil nutrition
reduced and the wetland degraded seriously'™*'.

(4) Use of wild biological resources. Northwest Yunnan
boasts abundant rare species, especially valuable medical plants,
animals and wild fungus. As the price of wild animals and plants
increases in recent years, driven by economic benefits, an in-
creasing number of animals are killed or hunted randomly, so that
many wild animals and plants are under the threat of extinction,
which poses great impact on ecological environment. Taking
cordyceps as an example, what’s behind cordyceps is huge ecologi-
cal crisis. For digging out one cordyceps, at least 30 cm” of grass-
land would be destroyed, let alone the treaded or ground land.
Besides of being destroyed plants, the hollowed holes left by thou-
sands of millions of people accelerated the soil erosion during the
rainfall period.

(5) Forest exploitation. Northwest Yunnan is rich in forestry
resources in Yunnan Province as the forest stocking volume there
accounts for one third of the entire province. The plateau, rivers
and lakes, as well as vegetations can conserve water resources and

preserve soil. In the 1990s, the stocking volume of primitive forest

there was pretty high. Since the 1970s, forest in Northwest Yun-
nan has been developed for wood production or building construc-
tion. Various deteriorated lands have reached 1. 844 9 million hec-
tares , accounting for 43.45% of the general forestry land""’. For-
est serves as a kind of ecological protective screen, and the failing
function of forest leads to water and soil loss, weakening land pro-
duction and fragile ecological environment'™®'.

(6) Mining. Northwest Yunnan boasts a variety of mines and
it is one of the many essential heavy metal mining places in west
China. Mining has become a local pillar industry, thus the contra-
diction of local ecological environment and mining is getting seri-
ous. Mining destroys forest and damages the stability of land. The
waste water and waste residue produced during mining process
contains large amount of heavy metal and poisonous matter, lead-
ing to serious pollution in the underground water, surface water
and soil!".

and mining method, which not only waste high-end mining re-

What’s more serious is the exploiting mining process

sources, but also destroy ecological environment.
3.1.2

(1) Road construction. The national economy in Northwest

Infrastructure construction.

Yunnan develops rapidly, especially the mining, logging industry
and tourism, which promotes the thriving road construction. Most
roads are built around the mountains or riversides, which would

[18]

cause landslide or land collapse Lots of wasted soils are

thrown into riversides or put on both sides of the road, resulting
into different degrees of water and soil loss'™’ .

(2) Urban construction. Since the 1980s, the increasing
population and rapid economic development suggested that North-
west Yunnan began to enter into booming period. The expanding
city changed the use style of land surrounding cities. The con-
structed land in Shangri — La alone expands at a speed of 209. 3

1 Urban expansion takes account of large amount

hm’ each year
of refined cultivated land and the increasing population burdened
local ecology. The construction of infrastructure consumes lots of
resources, which intensifies the destruction of ecology in
mountains.

3.1.3 Tourism. Northwest Yunnan is famous for its special plat-
eau, mountains, lakes and peculiar minority nationalities’ cus-
toms. The ratio of tourism income in local GDP in Northwest Yun-
nan rose to 40% in 2008. Although tourism in Northwest Yunnan
has created abundant economic income and lots of work opportuni-
ty, it has brought many problems on ecological environment.

(1) Tourism consumption. Tourism exerts an increasing
pressure on local environment. The overwhelming large amount of
tourists is more than what local environment can digest. According
to the monitoring result about water quality, water quality in dif-
ferent stations is influenced by pollution at various degrees, some
of which can be categorized as serious pollution, and some places
are moderate pollution.

(2) Tourism itself. Tourists would inevitably pose influences
on local ecological environment. Taking Shangri — la as an exam-

ple. Boom season in Shangri — la lasts from May to October when a
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large number of tourists would tramp on the grasslands and
mountains which would deteriorate grassland. The structures of bi-
Tourists would throw away

wastes, polluting waters and mountains'> .

ological species have changed™'.

3.1.4 Destruction of biological resources and alien species. Be-
cause of forest fire and human consumption of animals, the rare
species in Northwest Yunnan are disappearing at a speed that has
never been seen before, which affects the biological diversity
there. In order to obtain certain economic benefit, people intro-
duce alien species, which would intensify the vulnerability of local
environment. Alien species lack of natural enemies so that they
have the advantage of getting more nutrition, moisture and living
spaces. The intrusion of alien species has threatened aboriginal
species, groups, structure and function of ecological system as
well as local economy'™ .

3.1.5 Human activities. At present, there are still some people
living in places with high elevation, little water, scattering village
and bad traffic. Although there are many people and less land, the
contradiction of human being and local environment is extremely
outstanding. Under the influence of ideology of traditional energy
consumption, living habit and local economy, local energy comes
from wood and lightening. In the energy consumption structure in
Lijiang in 2002, fireworks account for 96. 9% . Such kind of
energy consumption method has low use efficiency, consumes lots
of forests and damages surrounding.

3.2 Major artificial influences

3.2.1 Ethnic minorities’ traditional ways of environment protec-
tion. Each nationality has their own living habits and customs in
its long history. Those lifestyles indicate the thinking, ecological
ethnics and ecological environment protection, and has its peculiar
ecological environment protection method. Traditional methods of
environment protection by ethnic minorities play an important role
in nowadays environment protection in Northwest Yunnan. Naxi
and Yi ethnic minorities have invented a series of terracing agri-
cultural system, which can effectively conserve water and soil. So
far, some minorities still use traditional method to cultivate. In
places such as Dulongjiang, forest coverage rate is still high. Peo-
ple realize that growing trees can recover ecology. In some eth-
nics, god mountains and ancestors tombs are sacred, so are some
forests for water conservation or land protection, which would no

doubt play positive role in environment protection®’

3.2.2

advancement of local science and technology, it has become a new

Industrial renewal and use of alternative energy. With the

trend to update industry by dint of scientific research. Traditional
natural collection has been gradually channeled to artificial culti-
vation, and wild flowers and vegetables, as well as demonstrated
parks have been set up to gradually realize deep processing of bio-
logical products. Although it is unlikely for farmers not to use
wood to make fire, some farmers begin to use biogas and solar en-
ergy to replace. Along with economic development, farmers are
aware of environment protection and are gradually changing their

life quality and living habit, which suggests a promising future.

3.2.3 Auttificial forest and converting farmland to forest. Gaos-
han forest in Northwest Yunnan conserves water and soil in the up-
per reach of Yangtze River. In order to protect ecological safety of
Yangtze River, Northwest Yunnan began to carry out environment
protection project since 1998 and stopped to cut down natural for-
est. It not only adjusts agricultural industry, which strengthen the
awareness and enthusiasm of environment protection'”’.

3.2.4 Establishment of biological diversity protection network.
For now, Northwest Yunnan has established a network to protect
biological diversity by mainly focusing on natural reserve and sup-
plementing by natural heritage, famous places, forest park and na-
tional park, etc. There are 27 natural reserves in Northwest Yun-
nan, which accounts for 12. 5% of the national land. The estab-
lishment of biological diversity plays positive role in protecting lo-
cal environment.

3.2.5 The publication of laws and regulations and establishment
of ecological compensation mechanism and monitoring mechanism.
In order to better protect environment, and to motivation people to
protect local environment, more than 40 laws and regulations
about environment protection have been enacted in Yunnan Prov-
ince. Schools and media act to publicize knowledge about environ-
ment protection. Ecological compensation and monitoring mecha-
nism have been established and various measures have been adopt-
ed to provide fund for the recovery, protection and construction of
ecological environment. Departments work together to monitor eco-

logical environment and evaluate local situation scientifically.

4 Conclusions

Considering the special territory, landscape and ecology of natural
environment in Northwest Yunnan, the ecological system and natu-
ral ecological environment there are poor. With the frequent hu-
man activity and artificial disturbance, influences of regional eco-
logical environment are getting more distinct. Enough attention

should be paid on environment protection.
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increase primary productivity of the sea area and provide new hab-
itat for organisms. Besides, after reef placement, the undersea
physical environment, flow field change effect, bait composition
effect, acoustic change effect, and reef shadow effect will attract
gathering of nekton in varying degrees, and bring about obvious
fish gathering effect. Artificial reef technology is a way of transfor-
ming habitat of marine ranching environment, but its ecological
and economic benefits need a long term. This study shows that ar-
tificial reef has manifested its remarkable fish gathering and eco-
logical environment improvement effect. Thus, reef placement is
an effective measure for restoring fishery resources and improving
marine ecological environment. It should be energetically popular-
ized and developed in coastal suitable regions, to strengthen sea
area management system and lay a solid foundation for marine

ranching development.

References

[1] TAO F, JIA XP, CHEN PM, et al. Advance in the research on artificial
reef design[J]. South China Fisheries Science, 2008, 4(3) : 64 —69. (in
Chinese).

[2] The National Marine Environmental Monitoring Center. GB17378 — 1998,
The specification for marine monitoring[ S]. Beijing: Standard Press of Chi-
na, 2008 ; 426 —434. (in Chinese).

[3] National Marine Data and Information Service (NMDIS), North China Sea
Branch of State Oceanic Administration. GB12763 —2007, The specification
for oceanographic survey[ S]. Beijing: Standard Press of China, 2007; 5 —
10. (in Chinese).

[4] CHEN YH, LI HQ, CHEN PM, et al. Preliminary evaluation on construc-
tion effect of artificial reef area in South Dalajia Island of Daya Bay[J]. O-

cean and Fishery, 2007(7) : 13 - 15. (in Chinese).

[5] WILHM J L. Use of biomass units in Shannon’s formula[ J]. Ecology,
1968, 49(1) : 153 - 156.

[6] WANG H, CHEN PM, LI HQ, et al. Preliminary evaluation on fish-aggre-
eating effects of artificial reefs in Chenghai Coast, Guangdong, China[]].
South China Fisheries Science, 2008, 4(6) : 63 =69. (in Chinese).

[7] WILSON J P, SJEAVES M. Short-term temporal variation in taxonomic
composition and trophic estuarine fish assemblage [ J]. Marine Biology,
2001, 139(4) : 787 -79.

[8] LIU SB, WANG ZH, LIN LW, et al. Evaluation on the initial effect of arti-
ficial reef construction in Shengsi[ J]. Journal of Shanghai Fisheries Univer-
sity, 2007, 16(3) : 297 —302. (in Chinese).

[9] REN YP, XU BD, YE ZJ, et al. Preliminary study on structure characteris-
tics of fishery resources community in spring and winter in Qingdao coastal
water[ J]. Journal of Ocean University of China, 2005, 35(5) ; 792 —798.
(in Chinese).

[10] JIN XS, DENG JY. Variations in community structure of fishery resources
and biodiversity in the Laizhou Bay, Shandong[J]. Chinese Biodiversity,
2000, 8(1) : 65 =72. (in Chinese).

[11] ROOKER J R, DOKKEN Q R, PATTENGILL C V, et al. Fish assembla-
ges on artificial and natural reefs in the Flower Garden Banks National Ma-
rine Sanctuary, USA. [J]. Coral Reefs, 1997, 16(2) . 83 -92.

[12] CHEN PM. Study on the effects of floating artificial reef in Zhongshan area
[J]. Journal of Zhanjiang Ocean University, 2005, 25(3) : 85 —89. (in
Chinese).

[13] CHEN PM. A survey on catch in artificial reef area of Zhongshan City[J].
Journal of Tropical Oceanography, 2005, 24(3) : 73 —80. (in Chinese).

[14] MIGUEL NEVES SANTOS, CARLOS COSTA MONTEIRO. The Olhao ar-
tificial reef system (south Portugal) : Fish assemblages and fishing yield
[J]. Fisheries Research, 1997, 30. 33 -41.

[15] ZHOU YB, CAl WG, CHEN HG, et al. The mechanism and research pro-
gress on fish attraction technique for artificial reefs[ J]. Marine Fisheries,

2010, 32(2) : 225 -230. (in Chinese).

0@00#00#00S00S00S00S00S00S00S00S00S00S00S00S00S0000S00S00S00400S00S00400S00S00S00S00S00400400400400400400400400400400400400400400400400S00S00S0

(From page 79)

[9] FU BH, WANG QQ. Study on problems and its counterplan of agricultural
landuse in the Northwest Area, Yunnan[J]. Territory & Natural Resources
Study, 2003(2) : 30 —31. (in Chinese).

[10] ZHANG JF, ZHOU H, GENG YF. Restoration approach of sub-alpine de-
graded ecosystem in Northwest Yunnan —" Close to Nature Forestry" theory
and methods[J]. Forest Resources Management, 2005(5): 33 —37. (in
Chinese).

[11] SHI HF. Reasons for ecological degradation of Northwest Yunnan and
strategies for ecological protection and construction [ J ]. Journal of West
China Forestry Science, 2004, 33(4) : 80 —84. (in Chinese).

[12] ZHANG Q, MA YX, LIU WJ, et al. Regional land use dynamics of plat-
eau wetlands in the northwest of Yunnan Province, China[J]. Journal of
Mountain Science, 2007, 25(3) : 265 —=273. (in Chinese).

[13] LI NY, TIAN K, YANG YM, et al. Landscape change and assessment of
Napahai Wetland in Northwestern Yunnan[J]. Journal of West China For-
estry Science, 2012, 41(2): 27 -32. (in Chinese).

[14] TIAN K, MO JF, LU M. Human disturbances on the ecological environ-
ment degradation of Napahai Wetland in the upstream of Yangtze River
[J]. Resources and Environment in the Yangtze Basin, 2004, 13(3) : 292
—297. (in Chinese).

[15] XU HM. Study on disturbances factors of forest in Subalpine Mountain of
Northwest Yunnan [ D ]. Southwest Forestry University, 2008: 1 —2. (in
Chinese).

[16] WANG WB. Forest resources of Northwest Yunnan and strategies for con-
servation and management[ J]. Yunnan Forestry Science and Technology,
2003(1): 18 =21. (in Chinese).

[17] GAO S, CAO XJ. Exploitation of mineral resources and protection of geo-
logical environment in Northwest Yunnan[J]. Hydrogeology and Engineer-
ing Geology, 2008(4 ) 123 —125. (in Chinese).

[18] HAN QF, LUO HS, HAN JQ. On study of the geological hazards based on
human-land relationship-Lanpin County in three rivers as an example[ J].

Journal of Yunnan Normal University, 2005, 25(1): 55 -=59. (in Chi-

nese).

[19] JUE YM, WANG JL, MA J. The factors of land use /cover changes in the
three rivers region of Northwestern Yunnan[J]. Journal of Yunnan Normal
University, 2002, 22(3); 59 —65. (in Chinese).

[20] YUE CR, LU P, ZHAO XW. Simulation of landuse change of Shangri-La
County based on Cellular Automata[J]. Journal of Anhui Agricultural Sci-
ences, 2011, 39(4) : 2380 —2383. (in Chinese).

[21] SUN KQ. Issues and approaches of the three parallel rivers Yunnan protec-
ted areas of the world natural heritage[ J]. Resources & Industries, 2012,
12(6) : 118 —124. (in Chinese).

[22] LUO S. Study on the influence of tourism activities on soil nature of typical
plateau wetlands in the Napahai[ D]. Southwest Forestry University, 2008 ;
21 -2. (in Chinese).

[23] YAO P. The influence of tourism development on the ecological environ-
ment of Shangri — La in Diqing[ J]. Journal of Sichuan Higher Institute of
Cuisine, 2011(3) ; 32 —=34. (in Chinese).

[24] Protection of biodiversity and against the intrusion of alien species in Yun-
nan[ N]. China Environment News, 2001 =9 —3 (version 4). (in Chi-
nese).

[25] YANG JT, ZHAO JX, MU JH, et al. Study and strategy of rural energy
problem in Laojunshan area of Northwest Yunnan[J]. Ecological Econo-
my, 2007(5) : 134 —=136. (in Chinese).

[26] FAN ZQ. On the protection of the variety of the traditional minority cul-
tures and bio-resources in the three-parallel-running-river area[J]. Jour-
nal of Yunnan Nationalities University ( Social Sciences) , 2004, 21(2) : 42
—47. (in Chinese).

[27] REN WD. The construction of green ecological barrier in Northwestern
Yunnan — Notes about ecological civilization building of Diqingzhou[ N].
Guangming Daily, 2012 —0 —18(0030). (in Chinese).

[28] ZHENG JS, ZHANG J, ZI M. The protection of biodiversity of Northwest-
ern Yunnan — An abstract of the speeches made at the meeting for biodiver-
sity protection of Northwestern Yunnan[ R]. 2008 =03 —19. (in Chinese).



