’

>N




WO v AR S R R S
x iR R M

Za Ak EHE XN R FFEF HIFE FH

+ E OB ROK FE R



moE AT

$%ti¥ﬁ$$5ﬁﬂ~$i&lﬁﬁ'?‘ﬂiﬂf§ﬂ%ﬁﬂ%ﬁﬁﬁﬁ#ﬁﬁﬂim&%.ﬁiﬁ.tEEis—-ﬁM‘PE‘Jﬂ
—HBREETE. %ﬁ;ﬂéﬂ.‘r‘\‘ﬁ~%-—ii&iﬁﬂﬁﬁ“.ﬁiﬁﬁﬁ.ﬁiﬂi&’lﬁﬁ&ﬁﬁdiﬁﬁ'ﬁiﬂ;%:lﬂ'ﬁﬁﬂtﬂ'
&TJEﬁiﬁﬁ‘!ﬁﬂ‘lHgﬁﬁ&;ﬂiﬁﬂﬂﬂﬂ'ﬁﬁﬁﬁﬁ?:ﬁﬁ‘:.a‘ﬂiiﬁh%ﬁﬁ?ﬂﬂﬂ‘&ﬁﬁﬂﬂﬁﬁ
‘ﬁ‘ﬂﬁﬁi&ﬁ'ﬂﬁﬁﬂﬁmﬁﬁ:ﬁﬂﬁu’ri‘ﬁi&ﬁrEﬁ&]#ﬁﬁﬁﬁﬁtfﬁé&%ﬁﬁiﬁﬁ%ﬁﬁﬁﬁ%:%r&ﬁﬂ‘

R ARSI RENFERSHA.
m%ﬂ,ﬁﬁﬁ1ﬁ,ﬁ?ﬁﬁ~ﬁﬁfﬁi&»fi%“f'§Hﬂiﬂﬁﬁi‘“ﬁﬂﬁﬁﬁﬁﬂ#ﬁ?ﬁﬁ&*ﬁﬁﬂﬂz-ﬁHJt.

MEHEY mERREBRRMEAA CIS MHEARRBES¥RAXTLRESS,

B ##ERE% B (CIP) ¥R

}tﬂlﬁﬂ‘f",ﬁiﬂfﬁﬁrﬁ’:%ﬁiﬂﬁﬁﬁmﬁ?f%Wﬁ.ﬁﬁﬂi.ﬁlﬂﬂ.?i‘#.ﬁfﬁﬁ%—% R T EA

W o2 th M 4 1996. 6
ISBN 7-5625-1071-7

[ . i
1. Q& @E@X - DF Dt

BT - AR SR AR EEARRL
N.P621 /

oh [ B 7 8 4548 CIP ¥ (9605 11159 &

HERRIT o B A (R - R L - HRECHRES 430074
EERE NEM wEEY #HXE
ED Bl P E M MR

A BR0x 1230 1/16 EN3E 13,375 FH 420 FF B3
1006 % 6 I 1 MG 10969 5 AW 1 KEPH  En¥k 1500 A

A T 35, 00 L




¥

L)

%

WY EHE A AR, AT AHA — TR B3R CRER) 947 338 A o s B 38
(FHIHEE, WRT FHERBERAAS AR 3 LD . 544 SR Fh 3R FadE, AL
MEASERATEE L HEUBLRT ERAN NP ENEE, RRF ARG —AE
SR, '

ARAFERBRETF AFRTEEEGLBARI - AAEFE FRBHOEBELF
G T HERBEOEBRRA T2 P F BBERIAAEIRA KR ARS AP A FONE, AT
AR BECMEAE, HREEAAENAPHER ERELAANERESRARINAEDE2H
ARRO ST RXBRERIBERG, A LRBBEREREARBEN RO I AR BEEREL L, I, B
AT HMBEERITETHELBZHRAGAL BRI ANASHEYEBRRBEERAE . AT EFLEE
BRAALY FRLH FAARXOABRBETER LBPHROKS AL, EEF L k. F1R
HBBERA M EHARPHRAGTENH R4 LERRCASE), R EE2 ALY . EA FRARS
REFRRARS S RN EL AR IR AR AR AOAHSKOR AR, B FRERARFHE S L
St AN ENAERRAG LA BAM  REF TR B,

ABHEHRMERBTREARTEFBEORAT L, £ LR EF BARSETHE, BB THRAA
BAOWBET EEBLLAGOIMARAE HERY, AALFLET—AEER S0 FRX e LA HE
BEBRAN BT NEHBORE TR RE HERLRINF—heRs ERELAR, XA
GOEB RS ERE B AT P HE KA IR EFARTOR EARRT ERHK
R BHTREFBELARGERAAENEANRE, AEFREFEHLARGEER G, H
R — AR K AL E,

LA KT FIERED SRR, EARE SR, A T BB kA LR R L, 5B
IHEARG BFU X EUAEENERCABERE AL EBRREEFTEHREE AR LER

E e,

1996.5. 21



Preface

Geological and mineral resources exploration is actually a process to gain, analyze and manipulate
geological data. Geological data have a characteristic of multi-souce, multi-type, multi-dimension,
multi-factor and multi.—quantity. In order to meet the requirement of gveological and mineral resources
prediction and evaluation as well as making decision, the computer management and manipulation of
geological data and the usage of these data to construct maps become increasingly important. There-
fore, geological data management and manipulation by using a computer is an important subject for
geological work modernization. - ‘

The key to the computer management and manipulation of geological data is to establish strong-
function point-source information system. Geological data can be used repeatedly for long time, and
can be shared by multi-users at the same time. In order to make full use of geological data and spread
the application of computer to geology, the point-source information system must be established based
on distributed initial data base in original exploration units., with a data environment of subject data
base instead of application data base. Moreover, the development of function software packages in the
subject data base is necessary. On the other hand, the establishment of a strong-function point-source
information system requires not only the development of a software which can manage, manipulate
and translate primary data with different types, structures and models, and the development of rapid
and convenient input and output interfaces and efficient computer aided software engineering (CASE),
but also the establishment of prefect information system engineering methodology which can service
different users in different environments. However, the study was less done for long time for lack of

the qualified scientists and technicians with both geological knowledge and computer application tech-

niques.

The present authors develop an open strong-function point-source information system, and yield

the conceptual models and data models. The information system is geared to .the needs of users, and

can be used to perform the collection, management and manipulation of geological data, map construc-

tion and geological resources evaluation. The application and spread of the models and software paCk'
ages of this information system to exploration of coal, oil and gas, metallic ore deposits ., hydrogeolo-
gy and engineering geological are successful, pushing the development of information system and ap-
plication of computer in the above-mentioned fields. This book is a synthesis of achievement gained in
these fields, and therefore, is a very practical works.

At the present time, the increasing difficulty and complexity in geological and mineral resources
exploration require increasing modernization, digitization , quantification and inftellectualization of geo-
logical processes. The publication of this book can meet this requirement, gnd is necessary and in

good time.

Zhao Pengda
May 21, 1996
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FOREWORD

The application of a computer to exploration of geological and mineral resources has developed in-
to a new stage of using varied techniques from simple data management, mathematical calculation and
map construction. This development requires high-quality information. Therefore, the main task of
researches on study and development of geological and mineral resources information system is to
make full use of the existing data. Additionally, the open of information expressway makes it possible
to connect information systems in the country. In this book, we develop a multi-function geological
and mineral resources point-source information system on the basis of the previous achievement in ap-
plication of computer techniques in geological and mineral resources exploratidn. This information
system is designed according to the actual situation and requirement, and can be used as not only a
note of state geological and mineral resources information networks but also an information system for
data management, mathematical calculation, map construction and decision evaluation. :

In recent decade, with the help and support from China University of Geosciences, Science and
Technology Department of Ministry of Geology and Mineral Resources, Bureau of Coal Geology of
Ministry of Coal Industry, Institute of Petroleum Geology of Ministry of Geology and Mineral Re-
sources, Information Institute of Ministry of Geology and Mineral Resources, Yangtze Committee of
Water Conservancy of Ministry of Water Conservancy, Shenfu Company of China Jingmei Corpora-

tion, Xiamen Tungsten-Product Factory and Golden Egret Special Alloy Company of China Nonfer- -

rous Metal Corporation, we have achieved the projects: ”"Methods and Techniques Used in the Sedi-
mentary Basin Geological Information Manipulation”, ”Coal Resources Exploration Point-source In-
formation System”, ”Mathematical Model for Gas Migration and Accumulation in Typical Basin or
Depression” , "Engineering Geological Exploration Information System for the Central Diverting Wa-
ter Engineering” , "Coal Mining Data Base Management System”, "National Coal Resources Data Base
Management System”, "Henan’s Coal Resources Integrating Evaluation System” and ”South China’s
Tungsten Resources Information System”. These projects and the projects,”1 = 50000 scale Regional
Geologncal Map Computer-Aided Mapping System” and ” Marine Petroleum Exploration Target Mod-
elling and Evaluation System” , being performed now, involved coal, oil, gas, metal and hydrogeology
and engineering geology. On the basis of these studies, this book summarizes the advance and
achievement, and provides readers with knowledge about the point-source information system analy-
sis, secondary development in data management software, and design of data base application soft-
ware, computer aided map construction software and design of integrating feasibility evaluation soft-
ware. The design and application of data manipulation software for calculation of reserves, sampling
and translating of space data (application of GIS), multivariant statistical analysis of geological and
mineral resource data and quantitative prediction of mineral resources as well as mathematical model of
geological and ore-forming processes are beyond this book. '

It is needed to note that the Geographical Information System (GIS) commonly used at present in
geological fields are robust in spatial data management and manipulation functions. But it is difficult
to give full play to these functions without the support of mineral resources data base, model base,
knowledge base, method model and techniques used in geological map construction because of the

complexity and particularity of geological data and data management and manipulation. On the one

N



hand, in the future, the spatial data management and manipulation functions of GIS should be used to
develop a new geological and mineral resources point-source information system. On the other hand, a
five in one software package consisting of data base, configuration base, model base, knowledge base
and method base should be developed. Additionally, the integration of GPS, RS, DBS, GIS and ES
(5S) is necessary. -

Writers of this book are as follows’ the first chapter, Wu Chonglong; the second chapter, Wu
Chonglong, Luo Xuechang, Zhou Jiangyu; the third chapter, Wu Chonglong, Wang Xinqging; the
fourth chapter, Wang Xinging, Wu Chonglong, Han Zhijun; the fifth chapter, Liu Gang, Chen Jian-
guo, Han Zhijun; the sixth chapter, Wu Chonglong, Li Shaohu, Wang Genfa. Wu Chonglong per-
formed the bulk of the work in the production editing. Luo Yingjuan and Zhang Qongyan drew the di-
agrams and typed the manuscript.

We acknowledge Li Shaohu, Huang Fengming, Yuan Yanbin, L.u Rulun, Wang Renduo, Jin
Youyu, Xing Jinzhong, Huang Chongqing, Wang Jinping, Liu Laifu and Hu Yicheng for participating
in development of this information system, Professor Yang Qi, Zhao Pengda, Li Deren, Li Sitién,
Chen Zhonghui, Li Baofang and Guo Xinian, and senior engineer Yuan Guotai, Zhang Hongnian, Jing
Yulong, Xu Jiamo, Liu Nanba, Sun Peiji, Zeng Lan, Wu Chonghu, Du Zhongxin and Liu Tonggao
for support and help, Academician Zhao Pengda and Li Deren for reviewing the manuscript and Aca-
_demician Zhao Pengda for writing preface, and vice-copy editor Liu Xianzhou for careful readings and
thoughtful comments. In addition, a special note of thanks is extended to my late wife, Chen

Ronghui, who managed to make’a significant contribution to developing this information system.

Wu Chonglong et al
June 26, 1995
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Table 1-1 Development stages of point-source information system for geological and mineral resources
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Figure 1-1 Structure of point-source information system for geological and mineral resources
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