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PREFACE

Sichuan,one of the biggest provinces in China,is situated at the southeast edge of the Qing-
hai - Xizang Plateau,in the upper reaches of the Changjiang River and on the first and second
ladders of China’s general landscape. It covers an area of 567, 000 square kilometers with geo-
graphical complexities and striking vertical differences. It is known as one of China’s major forest
regions for its great variety of plant species and forest kinds. Sichuan clearly falls into two parts.
the west part and the east part. The west part,with its broken strata, features high mountains and
steep slopes,deep valleys and swift rivers. Those topographical peculiarities leave its mountainous
regions at the mercy of frequent natural hazards. In the east part,on the other hand, the mountain
lands lying at the west and northwest edges of the Sichuan Basin are a notorious storm-hit area in
China thanks to their special landform. Central Sichuan Basin, which is handicapped by loosely-
structured , easy-to-wear and weak soil erosion-withstanding purple hills, as well as by a high
farming index arising from a dense population, is among China’s major areas that suffer the
severest water and soil loss. The upper reaches of the Changjiang River, along with its main
branches,originating from great mountains and plateaus more than 4,000 meters above sea level
in west Sichuan, running across hills of 300—500 meters above sea level in central Sichuan Basin
into the middle and lower reaches of the Changjiang River,has a prodigious runoff and a big fall
of water head. A leading 2rea in China in matters of water and water energy resources, Sichuan
shows an annual runoff up to 318. 2 billion cubic meters,accounting for one third of the entire
amount of the Changjiang River entering the sea and one fourth of the total water resource in the
country. Apart from their huge water volume, the main branches in the upper reaches of the
Changjiang River also have a high silt concentration. Pingshan Station in the Jialing River pro-
duces approximately 400 million tons of silt discharge per year ,amounting to 50 percent of that of
Yichang Station ; Beibei Station in the Jialing River produces 170 million tons of silt discharge per
year,being 21 percent of that of Yichang Station. This accentuates the importance of the forests in
Sichuan in maintaining the ecological balance in the Changjiang River watershed ,conserving wa-
ter and soil , keeping sustained water resources,reducing flood and other natural disasters,improv-
ing the eséential conditions for agriculture and industry and protecting the human environment.
According to the book Forests of Sichuan (1992 edition, China Forestry Publishing House) , the'
early 1950s found the forest coverage in Sichuan to be 20 percent as an average,and even as high
as 30—40 percent in the mountainous primitive forest regions in the west part of Sichuan. Unfor-
tunately,from [958 on,Sichuan’s forests were subjected to abusive cutting to the extent that by
the early 1960s its forest coverage shrank to 9 percent. Only in the mid 1970s did the percentage
gradually rise to 13. 3%. The drastic diminishing of the forest resources was followed by the con-
centrative cutting carried out in the primitive forest regions in west Sichuan, getting the forestry

“enterprises on the brink of having no forest resources to exploit. What is even worse,the forests
that once covered east Sichuan Basin have practically vanished due to excessive felling,and vast
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expanses of forestland have been turned into farmland on account of the population explosion and
other human activities. With this has come a growing water and soil loss as well as an alarming
shortage of timber,fuelwood , fertilizer and feed. This has also led to an increasing ecological dete-
ric;ration in Sichuan as a whole, manifesting itself in the raise of snow line,the dropping of the
forest line,the expansion of arid valleys,the higher frequency of droughts and the broadening of
water and soil loss area. During the 1950s the province got only 94,000 square kilometers of wa-
ter and soil loss, while during the 1980s the area of water and soil loss which it sustained rose to
230,000 square kilometers. In the upper reaches of the main branches of the Changjiané River
the annual silt discharge increased from 500 million tons in the 1950s to more than 620 million
tons in the 1980s. The forest coverage in the upper reaches of the Minjiang River drapped by 11.
2 percent in the 1980s against the 1950s and the annual mean runoff in Zipingpu decreased 2. 2
billion m?® as compared to the 1930s. Chengdu City as well as Chengdu Plain where it is located
suffers a growing water shortage in winter and spring. All this highlights the necessity of speeding
up ecological construction in Sichuan. '

The ecological worsening and the fast dwindling of forest resources together have precipitated
a sharp contradiction between the supply of and demand for forest products. From the 80s for-
ward , massive efforts have been made to study extensively the relationship between forestry and
agriculture , between forestry and fiood ,and development strategy ,to survey the forest ecology in
the upper reaches of the Minjiang River and regionalization of forestry,and to publish writings on
Sichuan’s forests. Those efforts have deepened the understanding of the protective role on the part
of the forests in the province. A forestry-agriculture symposium was held in Sichuan in 1980 to
discuss the lessons from the large-scale droughts which hit many parts of Sichuan for years run-
ning in the 1970s. At the symposium the scientists originated the idea of building up a protection
forest system in the rural areas of central Sichuan,by drawing the experience of Lingshan Town-
ship, Yanting County that forestry played a leading part in the combined harnessing of moun-
tains, waters, farmland, forests and roads. Soon after July 1981 when Sichuan was violently
struck by a China-shocking deluge,scientists from many parts of the country responded by con-
ducting investigations and seminars on Sichuan Deluge (July 1981). They advanced ideas and
proposals regarding how to control the valleys of the Fujiang and Jialing rivers as well as to estab-
lish a protection forest system against the dangers on Sichuan Basin imposed by the upper reaches
of the two rivers. In 1982 Sichuan Provincial Govemment'submi‘tf.ed an application to the state
for the construction of a protection forest system in the upper reaches of the Changjiang River.
Following that, the Sixth National People’ s Congress held in April 1986 passed “the Seventh
Five-Year Plan”, which specified that “vigorous efforts be taken to plant trees for water supply
and water and soil conservation in the upper reaches of the Changjiang River. ” In 1989 the state
approved “the Overall Plan for the First-Stage Construction Project of the Protection Forest Sys-
tem in the Middle and Upper Reaches of the Changjiang River”. In the same year ,the plan started
to be executed in 80 townships in 20 counties of Suining, Nanchong and Anxian Cities in
Sichuan; 1990 saw the plan well under way in the areas concerned.

Partly to its urgency in implementation ,and partly to its importance as China’s grandest e-
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cological project in the Changjiang River watershed, the protection forest system pr;.rject in the
middle and upper reaches of the Changjiang River calls for great efforts to tackle many key tech-
nical problems and difficuities. So, up-to-date science and technology , testing demonstrations of
various forms and practical application of scientific research results are essential to the successful
fulfilment of the expected goal of the project. To that end,the state put the research project of the
protection forest system of the Changjiang River on the list of the key projects of science and tech-
nology included in “the Seventh Five-Year Plan. ” Entrusted by Chinese Ministry of Forestry and
Sichuan Department of Forestry in 1985,Sichuan Research Institute of Forestry led the effort to
prepare “A Feasibility Study on Planting Techniques Related to the Water Supply Conservation
Forest and Water and Soil Conservation Forest in the Upper Reaches of the Changjiang River”.
Having undergone repeated proof-reading and revisions,the study was presented to the state for
approval. On the basis of the practical conditions of the regions in the upper reaches of the
Changjiang River,it covers,in its researches,ecological environment,social and economic condi-
tions ,ways of land use,forest kind structure,protection forest arrangement ,site classification ,ex-
perimental models of minor basins, all-around control, etc. The research effort integrated macro
and micro methods,software and hardware . qualitative and quantitative analyses. Macroscopical-
ly ,the focus was laid on serving the general decision-making in the construction of the protection
forest system and providing other research projects with background information as well as re-
search results, whereas with the micrb—approach the emphasis was placed on minor-basin experi-
mental models for different zones in order to present simulation samples for the protection forest
project. In view of this, the micro-research must be typical and the macro-research applicable.
Seen from the foregoing description, the chief objective of the research project was clearly de-
fined ;under the prerequisite of improving the silt-reducing and water-harnessing functions of the
protection forests in the upper reaches of the Changjiang River,it would offer theoretic reasons,
gen'eral arrangements, technical possibilities ,small-scale testing demonstrations and other comple-
mentary techniques for the Changjiang River Protection Forcst System Project by conducting mul-
ti-subject researches centering around the layout,structure, modes and benefits of -the protection
forests.

Through extensive reading of scientific literature available in China and other countries,the
scientists in this research group and its sub-groups absorbed the research achievements contributed
by scientists of earlier generations. We borrowed the notion of preserving the forest protecting
frame so as to keep the ecological environment unspoiled in the developing process of the alpine
forests in Sichuan. We also drew upon the concepts of classification ,indexes and parameters of the
protection forests,turned to good account the world-pioneering approaches established in Miyaluo,
Lixian County,west Sichuan in the early 60s in relation to positioning observation and research
on alpine forest and ecology. Besides, we also adopted Lingshan Model in Yanting County in which
forestry took the lead in the overall control and in the plantation of mixed forests of alder and cy-
press. Furthermore , we applied the successful practice in Nanbu and Lezhi counties as to the large-
scale plantation of protection forests. Finally , we made reference to the principles on selecting tree
species, patterns of soil preparation,forestation techniques,tending and management 6f protection
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forests as practised both in China and abroad.

This collection of essays covers all major achievements of the research project,including a
general report on the project,reports on specific researches under the project,a technological pro-
gram for the construction of the protection forest system in the upper reaches of the Changjiang
River, monitoring and measuring methods,etc. The papers contained herein have made theoretic
studies and developed dynamic research approaches on the Changjiang River protection forests,as
well as offered complementing techniques in connection with building the Changjiang River pro-
tection forest system. All those accomplishments are of considerable value of reference to improv-
ing the quality of the Changjiang River protection forest project. It deserves special mentioning
here that during the Seventh Five-Year Plan period the technological research project on the
forestation of water source forests and water and soil conserving forests in the upper reaches of
the Changjiang River was conducted on the basis of the natural and economic conditions and their
main problems in the watershed of the upper reaches. With its start-up,the Changjiang River pro-
tection forest project made the researches in this regard all the more important in implementing the
genera] research project. The researches have opened up new horizons by addressing themselves to
the protection forest system construction,and so contributes more significantly to the protection
forest project.

The research project conducted during “the Seventh Five-year Plan” indicates that the hilly
areas of east Sichuan do not offer much land for plantation of protection forests,simply because
of the sharp disbalance between land shortage and population overgrowth,of the scanty forest re-
sources and of the strong demand tor a better ecological environment as well as for a variety of
forest products. For this reason, top priority is to be given to building “a key protection forest
belt” in watersheds and along river banks. That is to be followed by the establishment of “a major
protection forest belt” and “a general protectipn forest belt (or network) of the second level. In
doing that,it is expected to bring about a water-intercepting and soil-fixing protection forest net-
work which,extending between the upper and lower reaches of tne river basins, between the upper
and lower parts of slopes,between different ways of land use,will perform overall functions and
yield various benefits, Forests should be where “thz principal protection forest belt” passes, fol-
- lowed by the organic integration and arrangement of different kinds of forest in an attempt to es-
tablish an ecological protection forest system in which several forest types join functions and a
single forest type plays several roles. It must be pointed out that where “the principal protection
forest belt” runs across, efforts should be taken to select,according to the natural conditions of
sites, suitable species for protective timber farests, protective fuelwood forests and protective eco-
nomic forests,so as to bring their economic role into full play. In addition, the other forest types
making up the protection forest system are to be fully exploited in the matter of eco-economic
gains under the primary condition of maintaining their protection role. As ecological utilization is
the chief concern of forest management in canstructing the protection forest system , the character-
istics of forest natural communities deserve special attention. Accordingly,in establishing artificial
stand structure, care should be taken not only to choose tree species adaptable to the complex con-

ditions of sites,but also to create a diversity of community levels and structures. Adhering to the
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ecological rule,a stand structure should be provided with various tree species and muitiple levels,
uneven-agedness and a desirable density. Diverse stand structure modes should be formed to incor-
porate trees, shrubs anbd grass, coniferous trees and broad-leaf trees, deep-rooted plants and
shallow-rooted plants, sciophytes and heliophiles, and fast-growing plants and slow-growing
plants. Moreover, it is necessary to consider adopting plants and other forest elements with differ-
ent capacities in improving soil ,hardening ground,and yielding economic benefit,in an effort to
set up various modes of stand structure. The patterns of stand structure should be at once diversi-
fied and localised. Apart from blending stand sructure modes of different characters and applica-
tions, the general layout of protection forests should be categorised into diverse zones of forest
functions in compliance with the natural,social and econemic circumstances in Sichuan,and on
the basis of the existing research results concerned. Namely,a special protection forest system
mainly consisting of water supply conservation forests complete with timber forests and forests of
special use, will be built up in the upper reaches of the rivers running across h‘igh mountains in
west Sichuan,and the highlands touching the northern and southern edges of the Sichuan Basin. A
protection forest system of many applications, which, with its water and soil conservation forests
as the majority ,integrates fuelwood forests,economic forests and a farmland forest network , will
be established in the hilly areas of the Sichuan Basin;a protection forest system made up of timber
forests,econmic forests, water supply conservation forests and water and soi.l conservation forests
will be planted in the mountainous areas of the southern,southeast and east parts of Sichuan. It is
pointed out that protection forest,a forest species which chiefly plays a protective role, holds a
leading place in the construction of the protection forest system. Therefore,in regions where a
protection forest system will be set up,artificial or natural forests distributed in localities of di-
verse topographic types and serving different protective purposes should be turned into an integral
system in agreement with the requirements specified in the overall plan. All these measures are
aimed to achieve “an organic combination of many forest types "featuring joint roles performed
by several forest types and several roles by a single forest type. '

The research project pertaining to the building of the protection forest system in the
Changjiang River is by nature a technical research system of combinativeness, multilevels and
complementarity , which have specific, practical and synthetic features. The project as a whole,
conducted around the eco-ecological benefits of protection forests,covers the structure, layout,
patterns, and functions of protection forest systems in different types of zones, involving such
techniques as the eco-forestry project,plantation ,afforestation ,silviculture, prediction and assess-
ment. As is requited by the natural and economic circumstances in the upper reaches of the
Changjiang River, future researches should direct attention towards classification of protection
forests in various types of zones,spatial arrangement of protection forests, grouping of artificial
communities, anti-drought forestation, regeneration and transformation of forests harnessing of
slope surface,ecological simulation , measuring observation ,dvnamic monitoring , managerial con-
trol, benefit appraisal and prediction as well as hazard alarming. By dint of induction ,combination
and synthesis, those techniques have formed themselves into a complete techological system related

to the eco-forestry construction project, making new contributions to the forestry science and and
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the theory of forest protection both in China and in the worid.

This research project was conducted under the sponsorship of Chinese Ministry of Forestry
during “the Seventh Five-Year Plan. ” The leading group,technical grdup and office set up jointly
by Sichuan Department of Folrestry and Chengdu Branch of Chinese Academy of Sciences took
charge of the execution of the project. The projoct)also got support and guidance from Liu Xi-
aozhang , Deputy Director of the Department of Science and Technology under Chinese Minitry of
Forestry ,and Wang Shuyuap, Yang Linmei and Lin Shengshou, forestry experts from the Min-
istty. The State Planning Commission ,the State Commission of Science and Technology ,the Min-
istry of Forestry and Chinese Academy of Sciences joined effort to conduct evaluation and accep-
tance on the project in March, 1993. Approximately 600 scientists participated in the project,com-
ing form Chengdu Institute of Mountain Hazards and Environment, Chengdu Institute of Biology »
Beijing Institue of Plants,Changsha Institute of Agricultural Modernization ,Sichuan Research In-
stitue of Forestry,Sichuan Survey and Design Institute of Forestry,Sichuan Agricultural Univer-
sity , Beijing Agticultural University, Chengdu University of Science and Technology, Forestry
School of Sichuan Province and a number of research institutions,production units and adminis-
trations of forestry at both county and prefectural levels. Most of the 44 fourth-grade research
sub-projects and part of the third-grade research sub-projects passed checking acceptance. Many of
the research achievements associated with the project, particularly “the Technological Program for
the Construcion of the Protecticn Forest System in the Upper Reaches of the Changjiang River”
advanced in China for the firsc time,have been in operation , winning considerable acclaimation.

This collection of essays is the result of a collective effort with Yang Yupo as editor-in-
chief, Li Zigang ,Li Xingwei, Yin Chengzhong and Zhang Jiangling as vice editors-in-chief,
Cheng Lin and Li Daixiu as editors. Wang Rongsheng from the Foreign Languages Department of
Sichuan College of Education is the English translator of t.t}e collection. With its writing process
and publication , we should exbress our thanks to Chinese Ministry of Forestry and its Commission-
of Science and Technology , Department of Science and Technology and Protection Forest Office
of the Changjiang River, Sichuan Department of Forestry and its Division of Forestation and
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