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Foreword

It has been decided by the Laboratory of Resources and Environment Information
System (LREIS) of the Chinese Academy of Sciences to publish a series of GIS index
atlases. This move serves a double purpose-on the ones hand, these atlases will show
the research achievements of LREIS; on the other, they will promote the application of
GIS by providing the users with concrete examples of application model and software
for data capture, storage, updating and analysis. The reason why the functions of GIS
such as indexing and graphic display are shown in the form of a hard copy like the
map is primarily that about 70% of environmental information is collected by the human
eyes, and compared with the screen of a computer monitor, the map is something that
people in China are accustomed to, and 1s widely accepted for its easy use which calls
for no special equipment. In view of the fact that GIS is now still a high technology a
little ahead of the time in our country, the map may well be regarded as an effective
means at the transition stage to spread and deepen the knowledge of the storage and
applications of GIS so as to encourage users of the system to conduct overall analyses,
simulation experiments and forecasting in relation to environmental protection and re-
sources exploitation.

The publication of the index atlases also represents a breakthrough in the technology
of atlas editing and printing—a triumph which will match the achievement of laser photo
type-setting technology. This is because the graphs and images produced as a result
of the processing by GIS of all the data and images collected from socio-economic
statistics, ground observation networks and aeronautical and space observation systems
possess an entirely new conception and contents; in other words, they provide multi-
dimensional information based on high generalization, summerization, induction and
deduction. Undoubtedly, this new technology will go a long way towards enhancing
automation and intellectualization in atlas design and compilation. As confirmed by
experiments, amono-chromatic scanning and four-colour process printing can take the
place of electronic colour scanning, and reduce to the minimum the large amounts of
labour usually needed in atlas editing and printing.

What is gratifying is that the index atlases will offer the poszibility for the
users to obtain a key to the treasure trove and to share the database and software
system created by LREIS. In fact, LREIS as a national laboratory has all along
made it its duty and task to join efforts with the users to make use of its information
resources for the development of regional economy and the construction of engineering

projects, and to promote information exchanges and database building.



LREIS plans to publish this kind of atlases regulaly, as a part of its systematic effort
to open to society. The index atlases will focus respectively on the urban system, coastal
ecology, lake dynamics, water and soil conservation, forestry economic benefit, enviro-
nmental evaluation, ete. It is hoped that by so doing, LREIS will have an opportunity to
seek advice and opinions from experts both at home and abroad and to report the results
of research work it has done to project sponsors and academic committee members inside
and out-side China, and also that this course of action will epitomize the state’s open to
outside world and reform policies, facilitate social supervision, improve LREIS work and
bring LREIS systems to greater perfection.

LREIS is looking forward to responses from units and departments possessing
Information resources to the call for ensuring a free flow of information in China,
so as to accelerate material and energy flows among the country’s different regions and
enable its economic construction to keep pace with the age of information. An age
when man-imposed blockade and technological monopoly will eventually be eliminated.
With its progress made in the use of survey satellites, communication network and
computer technique, China has managed to stand in the front ranks of the world, and
is playing an active part in international cooperation programs, and in the building
of world database network. Now that the time characterized by big-power domination
is gone, China should and can stand on its own feet among the nations., and make its

contribution to mankind.

S
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Preface

The relief of the Dongting Lake Region, like the center of a palm, gathers water and
sand from all sides, in which river system crisscrosses at a network, lakes spread all over,
protective embankments in the lakeside area strew at random. For thousands of years, Dong-
ting Lake has experienced a historical process from small to big and from big to small, con-
trolled by the Jingjiang River evolution and effected by mankind’s activities. The formation
of the Four Distributaries of the Changjiang River (the Yangtze River) brought Dongting
Lake to its most flourishing period, but in the past 200 years large quantity silt and sand
flowed into and deposited in the lake area, which has made the lake shrivel rapidly and re-
sulted in the decrease of the flood adjusting and storing capability for the Middle Changjiang
River. Four problems, i.e. flood, waterlogging, siltation and disease are threatening the safety
of people’s life and property and socio-economic development in the region. As one of the im-
portant base of grain and fish production of commodities of China, the regional integrated de-
velopment and renovation with flood control as the main target in the Dongting L.ake Region
have become an important research project at present. To make an experiment with the Re-
sources and Environment Information System of the Dongting Lake Region, based on remote
sensing and geographic information system (GIS), aims to provide multi-source, multi-level
and renewable data and to provide modern technological and scientific facts for auxiliary de-
cision-making in dynamic monitoring of the regional resources and environment, flood control
and disaster relief and regional development. At the same time, we can explore the applica-
tion potentiality of GIS, evaluate its efficiency and promote GIS development.

The system design was based on the criteria of on-going system to meet user’s multi-
level needs. The system consists of a database system, a database updating system and a
modelbase system. The database stores many kinds of thematic data in graphy, image or
digit, which describes the historical evolution, flood controlling and guilding works and
topography of the dyke surrounded area (DSA), environmental background and socio-econo-
mic conditions in the region.

The database updating system is a method base for the registration of remote sensing
imagery, the extraction of remote sensing information and the data updating by using remote
sensing information. The applied professional models are suitable for one to know the en-
vironment changes, forecast development tendency, analyze flood situation and decision-make
for the flood control in the region, but also for him to use them elsewhere. The models were
organized into a modelbase with a flexible structure. The system has a friendly interface with

the user. It is very convenient and easy to use.



This atlas shows the composition, structure and function of the syvstem. The design,
compilation and graphic output are automatically done in computer aided cartography
(CAC), which greatly increases the automation of CAC used at present.

It is our purposes to put this atlas to vou as a brick attracting jade to get your
precious advices and suggestions. And let us work together to widen GIS's application in
China, enhance the system’s capability of solving the problems in resources and environ

ment, raise the system intellectualization, and take GIS to decision-making process.
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Introduction to the Dongting Lakce Region

Dongting Lake, the sccond largesi fresh waier lake in China, located at the south bank
of the Jingjiang River (a scction of the Changpang River), is a {lood channel type one
conjuncted with the Changjiung River and the Xiang, Zi, Yuan, Li Rivers in the northern
Hunan Province.

The Dongting Lake Region cxiends Tlunan,Hubei Provinces with the centre of Dongt-
ing Lake.It consists of a vast flood and alluvial plain and its surrounding hills and rolling
hills. This atlas mainly involves the part of the Dongting Lake region in Hunan Province,
covering four cities, fifteen countics and fifteen state farms with an arca of 32,064 squarc
km of which the Dyke Surrounded Arac (DSA) is 15,200 squarc km and the natural lakes is
2,691 squarc km,flood channcl is 1,013 square km.

The region,with smooth terrain,plentiful resources,long developing history and rela-
tively developed socio—economic conditions,is onc of the most important bases for the
grain and fish production of commoditics,and plays a decisive role in socio—cconomic de-
velopment of Hunan Province. The main advantages include the following aspects:

1.With water channels linking its cast and west and railways acrossing it from the
south to the north,the region is superior with its geographic location which has the good
conditions for storage and reception.

2.The land arca in the region is 47,500,000 mu of which 37,500,000 mu is still not madc
into use, including 2,300,000 mu of desolate land, 1,200,000 mu of islet and 3,000,000 mu of
water surface. If the parts of land came into usc, the output in agriculture only would in-
creasc 20%.

3.The region is a river network one.The immense water surface and varicty of large
discharge make it an exccllent region to develop fishery and navigation. They can also mcect
the needs of various water supply for industrial development.

4.There are plentiful products of agriculture and sideline. In recent ycars,the grain
production in the region was about 25% of the whole Hunan Province,and the outputs of
hemp,cotton and silk werc 90%,80%, and 50% of Hunan Province respectively.

In a long period, Dongting Lake has experienced in a sharp evolution from prospcrity
to declinc and from large to small becausc of rapid silting up and delta growing. A scrics of
ecological and environmental problems have come into being.

1.With the flood level rising continucously,flood threatens the security of the region
more and morc scriously.According to actual surveying results, the flood level of the cqui-
valent flood peak flow has gone up 1 to 2 meters in recent 30 years. The order of severity of
high flood level cven in a common year is increasing sharply.The lake bottom has been
higher than low—lying paddy ficlds surrounded with dykes at many places.

2.Waterlogging is frequent because of old dykes and low—lying ficlds. With develop-
ment of dclta, man reclaimed wastcland and enclosed tideland for cultivation. Once a field



