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Foreword

It has been decided by the Laboratory of Resources and Environment Infor-
mation System (LREIS) of the Chinese Academy of Sciences to publish a series
of GIS index atlases. This move serves a double purpose— on the one hand, the-
se 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 graph-display are sh-
own in the form of a hard copy like the map is primarily that about 70% of en-
vironmental information is collected by the human eye, and, compared with the
screen of a computer monitor, the map is something that people in China are ac-
customed to, and is widely accepted for its easy use which calls for no special eq-
uipment. In view of the fact that GIS is now still a high technology a little ahe-
ad of the time .in this 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 over-
all analyses, simulation experiments and forecasting in relation to environmental
protection and resource exploitation.

The publication of the index atlases also represents a breakthrough in the te-
chnology of atlas editing and printing—a triumph which will match the achievem-
ent of laser photo type-setting technology. This is because the graphs and imag-
es produced as a result of the processing by GIS of all the data and images coll-
ected from socioeconomic statistics, ground observation networks and aeronautic-
al and space observation systems possess an entirely new conception and content;
in other words, they provide multi-dimensional information based on high genera-
lization, summerization, induction and deduction. Undoubtedly, this new technol-
ogy will go a long way towards enhancing automation and intellectualization in at-
las design and compilation. As confirmed by experiments, amono-chromatic sca-
nning and four-colour process printing can take the place of electronic colour sc-
anning, 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 possibility for the
users to obtain a key to the treasure trove and to share the database and softw-
are system created by LREIS. In fact, LREIS as a national laboratory has all al-

ong 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 constru-
ction of engineering projects, and to promote information exchanges and database
bhuilding.

LREIS plans to publish regulary, as part of its systematic effort to open to
society, index atlases which will focus respectively on the urban system, coastal
ecology, lake dynamics, water and soil conservation, forestry economic benefit,
environmental evaluation, etc. 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 and reform policy, facilitate social super-
vision, improve LREIS work and bring LREIS systems to greater perfection.

LREIS 1s looking forward to responses from units and departments possessi-
ng information resources to the call for ensuring a free flow of information in
China, so as to accerate material and energy flows among the country's different
regions and enable its economic construction to keep pace with the age of infor-
mation. An age when man-imposed blockade and technological monopoly will ev-
entually be eliminated. With its progress made in the use of survey satellites, co-
mmunication network and computer technique, China has managed to stand inthe
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 ch-
aracterized by big-power domination is gone, China should and can stand on its

own feet among the nations, and make its contribution to mankind.
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Preface

For thousands of years, the Yellow River has frequently migrated from south
to north and from north to south, and as a result of the silting-up that has taken
place on the river bed, the flocod-control dyke has been constantly raised. All
this has subjected the lower reaches of the river to flood risks which are of a lo-
ng standing and too deep-rooted for easy removal. However, as the Lower Yel
low River basin 1s one of the important economic centers of China, a satisfactory
solution of the flood problem is of great significance. To achieve this, it is nece-
ssary to carry out experiments on the information system for flood-risk forecas-
ting and disaster countering in the Lower Yellow River, on the basis of GIS whi-
ch features both regionalism and comprehensivencess. The aim of such experim
ents is to provide a modern technological means, which will play a auxiliary role
in the decision-making process corcerning flood prevention, disaster relief and re-
gional development, and to explere the potentials of GIS application and evaluate
its effectiveness.

The system design, based on the operating system and aimed at meeting us-
ers’ nceds at different levels, consists of a database subsystem and a model base
subsystem. In the database are stored, in the form of graph, image or digits, va-
rious kinds of information such as land use, digital elevation models, linear them-
atic elements, hydrological data, population and other socio-economic figures rela-
ted to the Lower Yellow River and the flood areas of Beijindi and Dongping La-
ke; in the modei base, which is of an open structure, capable of being easily rev-
ised, added to or reorganized, are contained models developed not only for flood
prevention and control in the Lower Yellow River, but also for use in other are-
as. The whole system is user-friendly.

This atlas shows the composition, structure and function of the information
system of the Lower Yellow River. As the compilation of the atlas is wholly do-
ne on the computer, this has saved both time and money, and at the same time,
it provides graphs which could not have been made available if the traditional
method had been adopted.

The purpose for publishing this atlas is, as a Chinese saying goes, to cast a
brick to attract jade. It is hoped that readers will come up with valuable sugge-
stions and criticisms, which will no- doubt be helpful in the efforts to further wi.
den the scope of application of GIS and enhance its intelligent level and its ability
to solve practical problems,.
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Introduction to the Lower Yellow River

The Yellow River is the second largest one in China. The lower reaches begins
from Taohuayu near Zhengzhou, 768 km long and 22 thousand km? large. The
Lower Yellow River, surrounded by two Great Dykes, like huge dragon, runs over
North China Plain. From a long time ago, the wide floodplain were cultivated. The

farmiand reaches 3. 6 million mu, and about 2. 9 million people live in the zonc.

Historically, the Yellow River changed its courses and shifted many a time,
involving a total area of 250 000 km? from Tianjin in the north to Changjiang and
Huaihe River in the south. Dyke breach and flood overflow occurred more frequently.
A large amount of sediments were depositted in river course, resulting the Lower
Yellow River became a suspended river. The Yellow River’s flood has been threatening

Huang-Huai-Hai plain.

At present, flood protection in the Lower Yellow River relies on the
embankments, like dykes, controlling and guiding engineerings and detention basins.
When heavy flood happens, the Great Dyke is in danger and flood protection become
extremely hard and difficult. So it is urgent to explore modern information technology

in flood protection and flood hazard management.

Water resources shortage has limited the regional economic development of North
China Plain. The Yellow River is one of its main water sources. A large amount of
water and sediment resources are carried down as flood comes. So. we should do our

best to retain floodwater, which also increases the much difficuty to flood protection.

Flood protection and full use of rcsources is a key problem in harnessing and

devcloping the Lower Yellow River.




' O T i R O 8 OR

EATHERELRE, FI80E, AHETL 27T NE BATER AL ET.
ARAERETE L, e, TEATERACEERLE. BEEN0YF BT
%0%@&

Iﬁiﬂk%TbME?-@&ﬁﬁi%ﬁ?ﬁ“i K\m%\m*f
WD, TRAHMEE, PR—4FD0HR LR,

EIMAkKEe LA, $HEAL, Ha, TEFEE 1“%%%HI§
TH. ERRUHRTEEL, AREAGOREE L REHA, Bidkxs
FRRGKERRE BAL, DRNEARENRUAKELEN-NEZ !

KAROERRAMRH T ZATHRARET R G AT AR, #hE g
KEGRAFEMRD TR WRIXARAEATHEE ST RO P RERTE
BESARRARASTRARLEA,

m,m



