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FORWARD

Originated from Geladandong, Peak mountain of Tanggula Mountains in Qinghai — Tibetan Plat-
eau, the Yangtze River flows eastwards across two geographical stages in China. Its Upper Reaches, length-
ening 4511km, includes the section between source and Yichang, Hubei Province, which is 70% of the to-
tal length and is composed of Daotian & Walun River, lengthening 1173km, Jingsha River, lengthening
2308km and the. Yangtze River part lengthening 1030km. The Upper Reaches of the Yangize River
(URYR) irrigates 9 provinces, namely Qinghai, Tibet, Sichuan, Yunnan, Guizhou, Chongging, Gansu,
Shanxi and part of Hubei, covering an area of 1.054 million square kilometers and being inhabited by 0.
155 billion people, among whom 13. 61million are minorities. The URYR is a hinge area to contact west
and east and even north and south of China and also a transition to neighboring other Asian countries. For
its alpine origination, vast catchments, complex geography, and unusual ecological functions, the URYR is
rich in water storage and supply for China, and also in biodiversity and natural resources involving in for-
ests, grasslands, wetlands and hydropower potentiality. And whats more, it$ a contribution to the study of
sensibility to global changes. All these specialties embody the URYR a key and irreplaceable area for China
% ecological construction and sustainable development.

However, with the rapid economic growth and intensified human disturbances, a series of ecological
and environmental problems have been regenerated in the URYR, which is one of the most serious regions
in China and is increasingly challenging and threatening regional sustainable development and even the eco-
logical safety in the Yangtze River valley. Since long ~ term over felling of forests, illegal mining and collec-
ting, irrational reclamation and pasture and waste off - let directly into the Yangtze River, the environment
in the URYR becomes more tangible and results in increasing soil loss, land desertification, debris flow,
land slide and water contamination. Tremendous deposits into rivers refill the river course and damage the
pools, lakes and reservoirs in the lower reaches. And this accordingly resulted in great regional economic
loss. In fact, many scientists and contributors realized the problems ago as 1981, when Sichuan suffered a
destroying flood,"8. 17 Flood". Then, appealing to prohibition of felling forests, tilling on slopes, over
pasturing and contaminating water was so strongly issued. Some practical countermeasures, such as Protec-
tion Forest Construction Project in the Yangtze River Valley and Soil Loss Hamessing Project, were imple-
mented in the due area, but the environmental deterioration had not been radically prevented. Taking Si-
chuan as an example, forest coverage reduction remained a sharp rate during the past 50 years. In 1940s,
‘the provincial forest coverage was 40% and it was deceased to 14. 1% in 1990s and some hilly areas in Si-
chuan held less than 1% of forest coverage. Forests nearly vanished there. It was reported that for the re-
duction of forests, the eroded area in the Yangtze River valley enlarged from 0. 3million square kilometers in
1950s to 0. S6million square kilometers in 1980s, by 86.7% , more than half the total valley area. Contin-
ued inputs of soil loss into the Yangtze River eventually led to the occurrence of the unique flood in 1998 in
the Yangtze River.

Till 1998, the unique flood really awakened both people and government to realize the importance, e-
mergence and impacts of the environmental problems. After suffering from the disastrous flood, government
worked out a series of projects, including Protection Natural Forests, Converting Cultivated Land into For-
ests and Grasslands and Comprehensive Management of the River Valley, etc. , whichhave been launched as
a national developmental strategy and implemented in the whole areas of both the Yangtze River valley and
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the Yellow River valley. Meanwhile, the environmental problems in the URYR has been specifically focused
as a hot point and considered as an important part of the development agenda. Many ecologists, environ-
mentalists, intellectuals, artists, socialists, economist and even public mass simultaneously put their eyes
and minds on the inevitably crucial issue. Local governments in different provinces contributed the ecologi-
cal construction to the local economic development as a strategy for 10 — year planning or 20 - year plan-
ning. Subsequently, a concept of Ecological Screen was put forth as a new term in Ecology, which also at-
tracted more scientific discussions and researches. The construction of the ecological screen in the URYR is
actually a complex systematical project. Despite many researchers”devotion to the theoretical study, the sys-
tematical achievement for either theoretical understanding or practical application has not yet been made so
that it objectively forms a new barrier for the ecological screen construction. The theory innovation and de-
velopment will no doubt be contributive to both the ecological understanding and the practical guidance.

Theoretically, the ecological screen should be a certain ecological functioning unit which can exerts
protection the ecological safety and closely related to ecological, economic, social and engineering aspects.
As for the locality and specialty of the URYR, the ecological screen construction mainly emphasizes the veg-
etative protection, reconstruction and restoration. In this term, the ecological effects, successive regula-
tions, functions of different vegetations are the core for further study. Of course, the ecological function of
the screen should be first diagnosed and classified for the significant differentiations in the geographical and
vegetative features in the URYR. Why we emphasize the vegetative understanding as the key work for eco-
logical screen construction mainly accounts for the crucial importance of the ecological effects of the vegeta-
tions in the study area. They play the dominant role in conserving water, purifying water, controlling ero-
sion, minifying the flood peak, adjusting the water flow and reducing deposit, all of which are the principal
sources for environmental problems in the URYR. Actually, the URYR is rich in vegetation life forms and
distribution, among which forests cover an area of 48. 6853 million square hectors and grasslands do 9059.
82 million square hectors, and they are both very important to the water and soil conservation. Accordingly,
in the theoretical study of the ecological screen, the key issues should be in the sections of the vegetation
succession, reconstruction and restoration of the deteriorated ecosystems, regional differentiation in ecosys-
tems and ecological function, and the ecological effects of vegetative changes. This monograph focuses on
these sections so as to analyse the relationships between the vegetative effects and ecological screen con-
struction, to develop new ecological perceptions on the basis of illustrating the concept, annotation, con-
struction criterion and evaluation indexes, probing differentiations of regional screen functions contributions
and requirements, evaluating ecological effects of vegetations, presenting constructive models for ecological
screen and applying in typical small catchments as a guiding model. This is a new attempt in both theoreti-
cal and practical,, aspects,both in macro and micro dimension to find out the key to the ecological screen
construction in the URYR.

This monograph is a summary of the specific project researches from Study on the Ecological and
Hydrological Effects of the Vegetations in the Upper Reaches of the Yangtze River, which was entitled the
Discipline Project of Intellectual Innovation Project of Chinese Academy of Sciences. The task involves in
both theoretical development and practical application. Subsequently , while compiling, the authors tried
best to give emphasis on the specialty of the URYR and on theoretical innovation. All the data were first-
hand collected in the field survey and desk study. Moreover, they always intensively considered the regional
differentiations in the URYR and contacted the theoretical findings with practical applications so as to pro-
vide suggestive references for the construction of the ecological screen.
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This monograph is an outcome of massive researchers. It started in 2001 and was finished in the spring
of 2005. An effective cooperation guaranteed the accomplishment of all the six chapters, among which
Chapter one by WANG Yukuan and DENG Yulin, Chapter two by WANG Yukuan and FAN Jianrong,
Chapter 3 by FAN Jianrong and WANG Yukuan, Chapter four by WANG Yukuan, PENG Peihao, CHENG
Wende, LIU Yanguo, FU Bin, Chapter 5 by DENG Yulin, LI Chunyan and Chapter 6 by DENG Yulin,
WANG Yukuan. WANG Yukuan and DENG Yulin charged all the revisions. More importantly, this work
was financed and supervised by the Discipline Project of Intellectual Innovation Project of Chinese Academy
of Sciences chief responsible by Prof. CHENG Genwei. Two specialists, Prof. CHEN Guojie and Prof.
ZHONG Xianghao, gave us enough instructive guidance and revison. Governments in the URYR also offered
abundant assistance in data and useful background information. Many thanks should be expressed to all of
them. Just because of the very complexity of the URYR, our accomplishment is only a minor part of the
huge systematical project. Further researches are indispensable and more creative to contribute to the con-
struction of the ecological defence in the URYR. Therefore, in this monograph, many fields, especially
those related to quantitative analysis and criterion, are still short of being understood and achieved. Misun-

derstandings and mistakes can be found in the monograph so that any criticism is always welcome.
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