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Abstract

The area above Yibin of the upper Yangtze River is a place with complicated natural environment,
well developed drainage system, abundant water resources, rich biodiversities and marked eco-
functional barrier of the Yangtze River. This area is either a key ecological restored area or an
anthropogenic highly disturbed area due to hydroelectric development. It is experiencing a critical
period having evolution intersected negative degeneration and ecosystems in drastic changes.

1. Great Challenges Confronting Ecological and Environmental
Security

Through years’ efforts, particularly after the catastrophic floods of the Yangtze River in 1998, the
central government made a series of strategic decisions relevant to the ecological restoration and
environmental protection. Specifically, the local governments at various levels in the upper Yangtze
River should take ecological restoration as a key task during the 11 Five-Year Plan and strive to
follow the direction of changing the mode of economic growth, saving energy and reducing carbon
dioxide emissions and developing ecological industry and circular economy for the sake of
controlling the tendency of eco-environmental deterioration and improving environment locally.
In view of the overall situation, the present eco-environmental condition in the upper Yangtze
River is still serious, far from meeting the goal of ecological and environmental security, hence
there is still a long way to go before fulfilling the tough work of ecological restoration and
environmental pollution control and reduction.

1.1 Ecology still confronted with a worsening trend

Although the vegetated area begins to expand and forest coverage increases in the upper Yangtze
River, the multi-layered ecosystem structure constituting of trees, shrubs and grass has not yet
been formed because most of the artificial forests are still young growths or non-matured woods,
in addition the tree species are single and lack of diversity. Hence their ecological functions in
conserving water supply, water and soil conservancy and hydro-regime regulation are very limited.
It can be said that there is a good beginning in ecological restoration in the upper Yangtze River,
however, there is still a big gap in satisfying the needs of constructing a real ecological barrier of
the region, and the task ahead is yet arduous.

What should be emphasized is that in some areas the ecosystem has not only been improved but
presented a degenerating trend, reflecting mainly in the following four aspects:

(1) Grassland degradation. The degradation of grassland ecosystem in the upper Yangtze River
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has yet not been controlled. In 2002, over 80% of the grassland degraded to different degrees
in Sichuan grassland (mostly in the concerned region or the neighbouring areas), of which
around 20% were damaged by rats and insects, and desertified area has been constantly
increasing at a rate of 6% per year; grassland overgrazing reached 85% for the grassland in the
Shangri-la valley in Yunnan with grassland carrying capacity lowering generally; and the
degraded frigid meadow pasture land increased from 3.9% in the 1970s — 1980s to 7.6% in
the 1990s in the source region of the Yangtze River and the degraded rate of frigid pasture
land increased from 2.3% to 4.6%. The area of black earth flat and desertified land is still
increasing rapidly in the source region of the Yangtze River.

(2) Serious soil and water loss. The eroded area in the upper Yangtze River reaches 248,800 km?,
accounting for 39.8% of the region’s total area. Because of the complicated geological
conditions and the effect of intense rainfall, it is extremely liable to induce erosion related
mountain hazards such as landslides, debris flows, etc. The eroded area is so large and the
erosion intensity is so acute in the upper Yangtze River that is has become a region suffering
from most intense soil and water loss in China.

(3) Glacial retreat and frozen ground shrinkage. Because of temperature rise, gl'écier area in the
source region of the Yangtze River decreased by 5.37% in 2000 compared with that of 1969
and permafrost was also in a degradation state. Since the mid 1970s, the shrinking frozen
ground has induced degeneration of swamps and wetlands which are developing towards
desiccation and desertification, and water conserving function of wetlands has reduced
substantially. A

(4) Reduction of river run-off. In recent 50 years runoff has decreased in the sources region of the
Yangtze River with a reduction of 14% averagely from 1961 — 1989 to 1990 — 2000. The
mean runoff volume was 488 m*/s in the upper Minjiang River in the 1950s and the annual
mean volume reached 16.1 billion m* while that of 1988—1999 was 443 m®/s and the annual
mean volume 14 billion m?.

1.2 Serious impact caused by disordered hydroelectric development

The upper Yangtze River abounds in water power resources, an essential base for transmitting
electricity from the West to the East, hence the development of hydroelectricity serves as an important
economic point of growth and also an important component for the national energy development
strategy. However, the serious situation of disordered development has occurred driven by the
regional and sectoral interests. Dams and power stations with installed capacities ranging from ten
million kilowatts to dozens of kilowatts were built on almost all the trunk streams and tributaries,
big and small. In some counties the number of the small hydro-power stations has reached as much
as over one hundred. There is still no accurate number of the hydro-power stations under construction
in the drainage basin, no unified planning in hydroelectric development, and even no strict
environment impact assessment. The disordered hydroelectric development induced eco-
environmental problems are universal, comprehensive and permanent, and many of the impacts
are irreversible.

Meanwhile, the disordered hydroelectric development also caused excessive resettlement problems,
which bring about not only huge pressure to ecology but also cause major hidden trouble to the
security of the society. Up to the end of 2005, the large and middle-scale hydraulic and hydroelectric
projects in Sichuan alone had resulted in a resettlement of 934,000 people, and ongoing as well as
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future resettlements will total another 300,000 people. As for the area where an individual reservoir
is located, though the absolute number of migrants is not very big, yet the proportion to the local
population is very high. As resettlement areas are mostly located in the eco-environment vulnerably
dry valley and steep sloping areas, the even more aggravated soil erosion furthered the poverty
locally. The problem of social stability is worthy to be deeply concerned because the proportion of
minority nationalities to the immigrants is high and the resettlement areas are mostly poverty-
stricken.

1.3 Grave situation of environmental pollution

The trend of locally improved and generally deteriorated environmental quality in the upper Yangtze
River will continue, if no effective measures are taken, it is still difficult to improve more apparently
the environmental quality of water, atmosphere and key cities.

(1) The graver situation of water pollution in the upper Yangtze River. The water quality of the
trunk stream of the Yangtze River above Yibin is relatively good but water pollution of the
urban sections of the trunk stream and part of the tributaries is serious. Up to 2010, 1.5 million
to 2 million tons of paper pulp production capacity will be added in Sichuan, concentrating
mainly in cities of Yibin, Leshan and Ya’an along the main stream; an ethylene plant with a
production capacity of 0.8 million tons and an oil refinery with a capacity of 10 million tons
will be built in Chengdu which will lead to a constant increase in discharge capacity of industrial
effluent; the urban domestic sewage treatment rate is very low, in 2005 the domestic sewage
treatment rate was only 29.9% in Panzhihua. What is more, there are many small towns with
industrial and domestic effluent directly discharging into the rivers without any treatment,
leading to substantial increase in sewage. The big gap between the input to the treatment and
the objective of environmental protection poses a great threat to the water environment security.

(2) Grizzle dominated energy structure in the upper Yangtze River. In 2002 the sulfur dioxide
(S0,) emissions exceeded the atmospheric environmental capacity by 18,200 tons and PM |
by 7,200 tons in Panzhihua, and SO,, NO, and PM also exceeded the atmospheric
environmental capacity in Yibin. The heat power installation capacity will be increased by a
big margin in recent years. Since the high-ash grizzle will still be used as a main fuel, the
“excess” emission will be increased in the future and acid rain pollution tends to be aggravated
in Yibin, Panzhihua, Zhaotong, Leshan, etc., where the air quality is hard to be improved to a
greater extent.

(3) The aggravated area source pollution in rural areas will be hard to control. The applications of
pesticides and chemical fertilizers will still be increased in a short period, the development of
agriculture related stock breeding will become a major source of pollution, and the serious
soil erosion at upstreams even aggravated area source pollution. According to preliminary
statistics the amount of chemical fertilizers applied in the upper Yangtze River in 2003 reached
1.242 million tons and the intensity of fertilizer applied per unit area is higher than the nation’s
average level, being three times that of the world average level. The application intensity of
chemical fertilizers in Kunming, Qujing, Ya’an, Panzhihua, etc., are three to four times that of
the safe application intensity and 70% of the chemical fertilizers became pollutants flowing
into the rivers and lakes rather than fully utilized. The discharge loadings of nitrogen and
phosphorus in the area of the upper Yangtze River are 2.744 million and 1.054 million tons
respectively, accounting for over 20% of the total Yangtze River basin. The scope of
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environmental pollution affected area in rural is extensive and scattered, hard to be handled in
a concentrated way. The extremely difficult problem of management without an available
sound strategy poses a very challenging problem in environmental protection.

Countermeasures and Suggestions for Guaranteeing Ecological
and Environmental Security

Comprehensive management and optimization of ecological restoration
project in the upper Yangtze River

Planning ecological economic development direction according to different eco-functional
zones

= Source region of the Yangtze River. It is mainly a Tibetans distributed high altitude region
which witnessed grassland degradation, desertification and wetland desiccation due to
serious overgrazing. Hence artificial grassland should be developed to supplement forage
deficiency in spring and winter, and grazing should be combined with raising in pens to
establish concentrated herdsmens’ settlements.

= Hengduan Mountain region. It consists of eastern Tibet, western Sichuan and northwestern
Yunnan and is an important ecological barrier of the major drainage basins in China, a
distribution center of biodiversities and also an ethnic groups distributed area where the
socio-economic development lags behind with relatively high sensitivity to ecological
security. Hence eco-tourism, hydroelectric development, characteristic agriculture, animal
husbandry, and forestry should be taken as objectives of development.

= Karstic region. It is mainly distributed in northwestern Yunnan and western Sichuan where
rocky desertification occurred in many localities. It has always been a poverty-stricken
area where it is difficult to have ecology restored although precipitation is abundant, yet
soil water holding capacity is poor and soil is infertile. Hence the foci should be prevention
and comprehensive management, and movement of local farmers away from serious rocky
desertified areas to settle down in areas where conditions are better.

=  Hills and low mountains dominated western Sichuan and northern Yunnan region, a
principal agricultural area with high population density and serious soil erosion. Since
most of the young and middle-aged farmers have gone out doing a temporary job and not
many rural surplus labour force left, it is suggested that defarmed land should be managed
concentratedly, in addition to develop ecological forest partly, the proportion of economic
forest should be increased properly.

Optimizing project coordination and areal combination of the ecological engineering and
strengthening integrated control of soil and water loess by taking small watershed as a unit.
Efforts should be made to continue implementing integrated management of converting
farmland to forest, slopeland to terraces and slope water system as well as to small-scale
hydraulic projects so as to form concentrated scale and gain overall benefits. The current
situation of project scattering under different departments, single efficiency and non-coordinated
measures should be reversed and a win-win ecological comprehensive system for agricultural
development and ecological security should be established.
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2.2 Formulating integrated development planning of water resources and
putting hydroelectric development in good order

Efforts should be made to set up an authoritative agency responsible for the overall governance of
the integrated development and management of the whole basin as soon as possible and work out
integrated planning of the hydroelectric development of the upper Yangtze River. A scientific
definition of the ultimate scale, number, order of development, allocation of the key sites and
ecological conservation of the hydroelectric development should be done and followed commonly
as authorized text.

No hydropower stations are allowed to be built in the natural heritage site, cultural heritage site,
nature protected area, scenic spots, eco-sensitive area, rare plant and animal and endangered species
inhabitat area, key biodiversity concentrated area, and ethnic culture and religion sensitive area.

Fish protected area should be established in the upper Yangtze River. Hydroelectric development
is prohibited on certain reaches of a major tributary or entire tributaries and scope of protected area
is identified in accordance with ecological requirements of fishes.

2.3 Firm abandonment of industries without superiority but heavy-pollution
related

Efforts should be made to get rid of the thought and tradition of big and complete industrial system,
firmly abandon industries without superiority but causing serious pollutions, establish environment
friendly industrial system with true regional characteristics and adopt effective control measures to
protect environmental safety of the upstreams.

(1) To reduce heat power stations using coal of inferior quality as main energy source by considering
to purchase electricity of the neighbouring areas for hydroelectric peak demand regulation.
Strict washing should be done to coals from Zhaotong and Yibin and subsidies should be
given to industries practicing energy saving and emission reduction.

(2) To compensate oil disadvantage with advantage of natural gas resources, reduce natural gas
export properly, develop natural gas chemical industry energetically but inadvisable to force
to develop petrochemical industry. To promote use of natural gas as civilian energy to replace
coal for pollution reduction.

(3) To control strictly high energy consumption and serious pollution induced industries such as
nonferrous metal industry.

(4) To quicken the pace of construction and effective operation of urban domestic sewage and
household refuse treatment projects.

2.4 Establishment of ecological “sannong” (rural area, farmer and agriculture)
system for the change of mountain village pattern

The present mountain village pattern can not only make local people fail to enjoy the achievements
of rapid industrialization and urbanization development but also cause serious damage to eco-
environment, hence it is urgently needed to change the existing situation.

(1) Reconstruction of village space. Mountain villages should move gradually to intermontane
plains, areas along rivers, by roadside and close to cities, where the ecological conditions are
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better with large environmental capacities, convenient transportation and development
potentials and conditions so as to change the scattered and disordered situation which depends
on steep slope reclamation or on natural grassland low level production, making vast expanse
of natural grassland, wasteland and forest restore naturally.

Reorganization. Mountain villages should be changed from scattered into concentrated, from
small sizes into big ones, the number of the township and village settlements should be cut
down and develop towards agglomerated communities. The grassroots management hierarchies
in rural areas should be decreased, management costs lowered down and burdens on farmers
alleviated. Communities of townships that enable mountain people to enjoy modern socialist
development achievements should be established.

Industrial restructuring. To persist in the development objectives of scale, specialized and
industrialized agriculture with the foci of raising per unit area yield, improving agricultural
efficiency, increasing agricultural processing chain and reducing large area damage to ecology.
To develop energetically secondary and tertiary industries and change agricultural sufficiency
into market economy and commodity agriculture. To establish high yield fine quality artificial
grazing ground and forage producing base and realize combination of raising in pens with
grazing.
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