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A discussion on the issues of the re-construction of ecological shelter zone on the

upper reaches of the Yangtze River
PAN Kai-Wen', WU Ningl , PAN Kai‘ZhOng ., CHEN Qing—Hengl (1. Chengdu Institute of Biology . Chinese Academy

of Sciences, Chengdu 610041; 2. Institute of Forest Inventory and Planning of Northwestern China, State Forestry Administration, Xi'an
71000). Acta Ecologica Sinica,2004.24(3) :617~629.

Abstract: The Yangtze River is an important economic lifeline in China. The health of the ecosystem on its upper reaches is
very significant for the sustainable development of the whole basin. However, in the last few decades. the vegetation on the
upper Yangtze has been degraded seriously partially in connection with frequent natural disasters. Triggered by the disastrous
flood of 1998. a great upsurge in ecological shelter reconstruction has occurred. including the initiation of some national
programs, such as the “Natural Forest Protection Program” (i.e. logging ban) and “Grain for Green” (Tui Geng Huan Lin-
return farmlands to forestlands). Meanwhile, “reconstruction of ecological shelter zone”, which is covered frequently in the
Chinese media, has become a main task for provincial and local governments of the upper Yangtze catchment. However, what
does “ecological shelter zone” (Sheng Tai Ping Zhang) mean? How can people “reconstruct” (Chong Jian) an ecological shelter
zone? Although more and more experts and practitioners have been dedicating their knowledge and enthusiasm to probe some
issues regarding to the reconstruction of ecological shelter zone, these terms have not been clearly defined yet and lack agreed

upon understanding in academic circles. The authors are discussing all aspects of “ecological shelter zone” including origin of
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concept and English terminology ., as well as its function and distinctive features. In addition, the regional divisions of the upper
reaches of the Yangtze River are outlined and the main objectives and challenges of ecological shelter zone reconstruction as
well as the related strategies are being discussed in details.

As a key term, “ecological shelter” occurred first in 1999. So far it can be found 13 times in Chinese journals and 6530
times on Chinese web sites. The English terms, including “ecological protective screen”, “ecological shelter”, “ecological
barrier” and “ecological defense”, were used to express the Chinese term “Sheng Tai Ping Zhang”. These terms were found
12, 54, 246 and 147 times separately as fixed terms on Chinese English-language web sites. In comparison with the meanings
and contents of each English term, “ecological shelter zone” was selected as the corresponding translation of “Sheng Tai Ping

Zhang” in this paper.

’

The term of “Reconstruction of Ecological Shelter Zone” is homologous to that of “Ecosystem Restoration” or

9

“Restoration of Protective Ecosystem Functions” reported in English country.

Although there have been many discussions about “ecological shelter zone”, there is no generally accepted definition yet.
Authors suggested the following definition in the paper. Ecological shelter zone means a well structure, healthy ecosystem with
self-sustaining and self-regulatory capacities on a/some key part/parts of a certain/given area, which provides ecologically
protective functions to its environments and its species inside and/or outside this ecosystem. It is a structural and functional
system that contributes to the protection of ecological stability, ecological security and sustainable development in a region or
even a country. The protective functions include: (1) Filter function: an ecological shelter zone can work as a filter to control
the motion of matter flowing into and out of an ecosystem. For example, a forest ecosystem with its function in filtering
pollutants can play an important role in purifying water, reducing pollution and improving water and air qualities; (2) Buffer
function: an ecological shelter zone can keep the relative stability of the system through buffering and/or alleviating the
disturbances inside and outside of an ecosystem; (3) Screen function: due to the habitats’ diversity and an apparent difference
inside and outside of an ecosystem, the system boundaries can work as “cell membranes” with selective permeability to control
the “trans-boundary” movement of species and material/information flow. (4) Shelter function: an ecosystem, such as a forest
ecosystem., is always a gene pool, which can provide habitats and nutrition for the subsistence and reproduction of plants,
animals, fungi, microbes and human beings. (5) Green-tree reservoir function/sponge function of forests, a forest ecosystem
has a higher water retention and run-off regulation capacity than a degraded ecosystem on the same site, which therefore has
the function comparable to natural reservoirs. (6) Aesthetic function, an ecological shelter can provide a space for tourism,

recreation, education, as well as cultural and spiritual identity. Undoubtedly. an ecological shelter zone has its objective

characteristic, dimensional characteristic and regional characteristic. Although the term “ecological shelter zone” is used
everywhere, there are still different models for re-construction in different regions, since the objectives and requirements of
people and their socio-economic and environmental backgrounds differ.

The aim of ecological shelter zone re-construction is to solve the environmental problems in the target area, which requires
at first zoning of an area into different smaller areas according to their different functions. As to the zonation of ecological
shelter zone on the upper Yangtze no criteria have been defined which are generally recognized and scientifically based. The
authors suggest following principles, which should be applied when making a regional division of ecological shelter zone: (1)
solving the key issues of the environment based on the ecosystem functions provided; (2) considering various ecological
functions available but emphasizing key functions; (3) considering comprehensively ecosystem functions, geomorphologic and
climatic factors combined. According to these principles and considering the conditions on the upper Yangtze River. the
ecological shelter zone there can be divided into following areas: (1) The water source and biodiversity conservation area on the
eastern Tibetan Plateau, including upper reaches of Jinsha River, Yarlong River, Minjiang River and Dadu River, which
functions are mainly to provide water and conserve biodiversity; (2) The water conservation, soil-water protection and
biodiversity conservation area in the mountainous region of western Sichuan, including Ganzi, Aba and Liangshan prefectures;
(3) The water conservation and water-soil protection area along the “Rain Screen of Western China”, the narrow mountainous
belt with very high rainfall along the western fringe of the Sichuan Basin consisting of administrative units of Leibo, E’bian,
Mabian, Emei, Hongya, Ya’an, Dujiangyan, Mianyang. Beichuan and Anxian, (4) The soil erosion control area in the hilly

region of the Sichuan Basin, where the aim of ecological shelter zone reconstruction is to control serious soil erosion from
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farmlands. (5) The chemical residue purification area in plains, where rehabilitated forests or agro-forestry can absorb and
decompose residual chemical fertilizers, pesticides and other chemical pollutants, and finally reduce water and soil pollution.
(6) The biodiversity conservation and soil erosion control area in the Qingling and Daba Mountains, including the belt from
Guangyuan., Wangchang., Tongjiang to Bazhong. along the northern border of Sichuan Province, which is also the natural
divide of the subtropical and temperate regions of China. (7) The biodiversity conservation and soil erosion control area in the
border region of Sichuan, Yunnan and Guizhou. (8) The special function areas, including urban, highway, reservoirs,
factories and natural reserves, which need a special ecological shelter zone to meet their individual requirements.

According to human needs and ecological principles, reconstruction of ecological shelter zone aims at improving the
structure and productivity of ecosystems and their capacity to self-sustain and self-regulate. In addition it facilitates rational
development of material cycle and energy flow, and finally restores the protective function of ecosystem as habitats for species.
The main task of ecological shelter zone reconstruction, therefore, is to restore and improve the healthy of ecosystems with
good structure. At present, a number of national projects. such as Natural Forest Protection Program., Grain for Green,
Grassland Restoration etc. ,» can be considered as measures of ecological shelter zone reconstruction, but the reconstruction of
ecological shelter zone should also include the technological system, supporting system (e. g. » rural sustainable development)
and engineering system.

As to the technological system, there is still a lack of necessary theories and techniques to support ecological restoration
and rehabilitation in the upper Yangtze area. The main problems include: (1) There are not enough research and experts in
areas which are difficult to reforest, such as the lower slopes of dry valleys in high mountain regions and the sunny slopes of
the sub-alpine belt and other high-altitude areas. (2) There are not enough ecological studies on indigenous plants, which leads
to a shortage of tree species for ecological restoration, the species simplification of reforested communities, and finally the
difficulty of the restoration of ecosystem functions. (3) Because of the insufficient analyses of specific regional conditions and
weak planning. the newly reforested areas are mainly located on the originally forested areas other than the degraded areas
which need to be restored or rehabilitated immediately, which potentially leads to the new unbalance of forest distribution.
(4) Lack of knowledge regarding the management of restored ecosystem and enough participation of local people in restoration
programs limit the effects of ecological shelter zone reconstruction.

How to improve the income of farmers is a key issue for gathering local support in ecological shelter zone reconstruction.
It is very important for sustainable development in the upper Yangtze area to develop an economy based on industries with
distinguished local features in line with the natural resources available, socio-economic conditions and market requirements. In
the mountainous regions in the upper Yangtze, following industries can be considered at first: (1) natural products for
medicine industries; (2) natural products for chemical industries and perfumery; (3) natural products for dye industries; (4)
industries for organic foods and health-care products; (5) eco-tourism; (6) ecological agriculture and specialty agriculture;
(7) hydro-electricity industries. The authors also suggest replacing firewood with electricity in the rural mountain areas aided
by government programs in order to reduce the pressures on natural forests resulting from firewood collection. It also solves
the problem that many farmers are short of firewood for daily energy consumption after the enactment of the logging ban.
Finally, this paper discusses strategies to support the system and the engineering system of ecological shelter zone
reconstruction.

Key words : ecological shelter zone; upper Yangtze River; functional division; ecological reconstruction; ecological security;
sustainable development
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