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The Principle and Methodology of Geographical
Information Science

ABSTRACT

Geographical information science is an advanced field of the earth
science. It 1s also an intersected science between information science
and earth system science rising in 1990s. Some techniques including
satellite remote sensing, global positioning system, geographical in—
formation system, digital transmission net and a series of modern in—
formation technology also form it. Even though the theory and method
are 1n the early stage, it is widely paid close attention to the develop-
ment by science and technology field at home and abroad. During last
ten years, many countries positively develop graphical information sci—~
ence so as to strengthen the systemically adjustment and control re—
source exploitation and environment protection. It is also a modern
sci—tech means for global change research; regional planning and man~—
agement as well as decision analysis, and so on. Information mecha—
nism and information technology and application of geographical in-
formation are important research contents in geographical information
science field.

This book discussed basic concepts and disciplines position as
well as scientific system of geographical information science. It set
forth the methods and ways of acquisition and process and analysis for
the geographical information. Meanwhile, some theories and methods,
such as, information method, model and simulation, RS, GPS, GIS are
introduced for the geographical information science studies. It also
reveals the function and significance of geographical information atlas
and VR principles for digital mapping and geographical analysis.
Furthermore, not only the dynamic development of digital earth, but
also the fundamental thoughts of digitalization project construction for
geographical information are discussed. In addition, rational utiliza-

- 1ORNSqY



tion of geographical information science resources on the Internet are
emphasized, especially the great potential for the research on geo—
graphical information science in the information times. Using prin—
ciples and means of 3S techniques and landscape ecology, resource
and environment problems including climate, hydrology, soil, vegetation,
land desertification are studies in the west arid region. As an important
part, this book also discussed the assessment method for fragile envi-
ronmental quality and the general pattern of tragile ecological envi-
ronment management information system.

This book consists of twe sections. Each section includes seven
chapters; i.e. the whole book contains fourteen chapters.

Key words: geographical information science, remote sensing, global
positioning system, geographical information system, digital mapping,
digital earth, Internet, fragile ecological environment



1| a® ] |
Et B
% L HERfE A H ¥ S
3 F—T BlEfgARAER R REAE
6 BN WA RIS
10 B WHE BRI E SR E
1S BUOH RS B RENER A R B S
22 BHY HEEAREMNERMAR
g = PR E BN F/ iR
= —* e i - e o
29 L85 =B
36 BTN ERUIER A He B
43 { B/ M IR O s
Ry J WAz BARIAY AR 5 & 1%
53 F—1 B EBEHEIERH FERIE
61 et} ﬁ@ﬂﬂ%ﬁﬁ&
71 BN BWAER¥EFEMNA
74 BT GPS &5
77 BHY RS. GIS X GPSHE K s
P & GIS St a8
R | H— GISHPAE SRR




86
91
95

C T

Z GCIS REMNFEHHE
FN GIS I ey ik
BT GIS Bk B

B b A

H—1 ﬂ@Jﬂ%EQQ%

08
102 BTN BEHIRE AR N
106 Y GIS HiEE
111 BT HE AP ER RS R
[13 BT FEAHUHEERN LR M
- A= ¥ Hh Bk
116 B—1 HEHIRNERE
119 % Geomatics 5 F HLER
122 B PhEBEHEREIREA
126 IOV B EB B BRI
129 BHYT BEHIKSUIFZEARE
B INTERNET B {ZR N ERR
133 % 45 INTERNET B kEBHE N
135 % —35 INTERNET 5#3B/{= B8R4
139 B EANKEE TR ISR
140 By MR YTIRAT N
™ B
B\ E ﬁ%kﬁﬁ*%ﬁﬂ%ﬁﬂ%ﬁﬁ
145 B BARTREAESHIEZLNE
151 Y FRERKINWZERYEER MERNBESXR
156 oY AT REEK MODS EREBEE LR
160 Y 3SHEARLSGRWMEEMR
163 BRY AHTEREXOESHERR TR
PFHE K+ﬁ£%+ﬂﬂﬂﬁ%ﬁmm
0| Bt SREHXEIL S
172 ¥ SN S A ) E R




177 BN TERERXAKEESERZNKEES LR
184 HOY TR E WA R AR R SR
B+ & PN Ik 3P0 350 680 G s3s3 A5 335 4R i
1%T H— ERSNE I E BT FUR
196 BTYH HRAXAHRAES =
199 B/ BRI — AL
205 BT BESSASIHER A |
H1—& L WP B E R GIE S 2
209 F—1  HESILRE R T
216 BN YR REAAIL T
292 FBA B KN TR A SR IE B B
225 HUUT  FIH Sk 25 8] 48 R ks b
P+ B e 5% T4 338 R & i
232 | B/ TEMKESEN
233 BT EMERERS B
239 BN M ER R
241 | BV BHEFAERRIENILEE L
$1+=82 | BHAEEREZENKESEDR
b ] o
243 BT BUESRHERNK
244 £ EBRGR— BB
2247 | =T RB4LERSRSZHNBITR
251 BOY AARFEENYLEH K BEE T
I
iy WEEREM AL
053 | Bt I R TSR TR A
255 £ REvwntRH
256 B RERFAEZLRHIFEAR
258 FY REMINEE
258 BRY REMAKSNH
261 | Jmid




H

i

|
|
|

Contents

Abstract

T e PR TR = A b e 1

Section One

Chapter 1 | The introduction of geographical information science
31 Partl Theinfluences on disciplines by science and technology development
6| Part2 The characteristics and research category of geographical science
10 { Part3 The origination and development of geographical information science
[S| Part4 The status and characteristics of geographical information science
221 Part5 The system of geographical information science
Chapter 2 | The methodology of geographical information science
29 Partl Information method
36 ;] Part2 The theory basis of model research
43 | Part3 Geographical model and simulation method
Chapter 3 | The principle and process of geographical information acquirement
53 Part | The present remote sensing principle and main characteristics
61 | Part2 Geographical analysis method by remote sensing
71 Part 3 Application of landscape ecology method
74 | Part4 The principle of global positioning system
77| PartS Theory and method of integration among RS and GIS as well as GPS
Chapter 4 | GIS and geographical analysis
- . i e A
82 | Partl The ongination and development of GIS
86| Part2 The main characteristics of GIS development
91 | Part 3 The method of geographical analysis by GIS
951 Part4  The perspective of GIS



= B =T oy, W

Chapter 3 Digital mapping
98 Part 1 Map and geographical information atlas
102 +  Part 2 Charactensties and application of digital mapping
106 Part 3 GIS and mapping
111 Part 4 The development of cartography in China
113 | Part5 Development aspects of cartography in the information times
|
Chapter 6 | Digital earth
116 | Part | The development of digital earth
119 Part 2 Geomatics and digital earth
122 {  Pant3  Dynamic state of digital earth construction in China
126 | Part4 Framework of digitalization project construction of geographical information
. in Xinjiang
129 Part 5 Digital earth and sustainable development
Chapter 7 The resources of geographical information science on INTERNET
133 1 Part}] The brief introduction of INTERNET development
135 Part 2 INTERNET and geographical information science
139 Part 3 Some important environmental data base at home and abroad
140 | Part4 Application of Internet resources
Section Two
Chapter 8 | The geographical problems during the development in the west
China
1 - S i . 5 -
145 | Part1 The ecological environment changes in the west arid region
151 Part 2 The coupling relations among material and energy as well as information
in arid zone
156 Part 3 The coupling relations of information transfer among MODS
160 Part 4 3S techniques and precise agriculture in oasis
163 Part S The strategies of ecological environment construction in the west arid region
| |
Chapter 9 The re—understanding of several geographical problems in
| Xinjiang
—t — —_— — - - e e
170 Part | The several issues connect with climate
172 Part 2 Remote sensing analysis on oasis spatial structure in Xinjiang
177 Part 3 The coupling relations between water and salt in waters eco-system in arid
zone

- SIUIUOY)



H
#l
fri
H

A,
- ’ -

i
it

Ji
. J\

-

184 Part 4 The model of monitoring and waming system on land desertification

Chapter 10 | The characteristics of fragile environment in the continental
river basin

194 Part 1 The current situation of fragile environmental research at home and abroad

196 Part 2 The background of natural geography in the typical area

199 Part 3 The general charactenstics of fragile environment

205 Part 4 The control of fragile eco—environment by human beings
Chapter 11 Remote sensing mapping and analysis for geographical themes
- | = o g

209 Part | Remote sensing analysis on vegetation changes

216 Part 2 Analysis on land sandy desertification changes

222 Part 3 Remote sensing analysis on ecological landscape patterns in the main stream

of Tanm River

225 Part 4 Remote sensing analysis on spatial pattern in Hotan oasis
Chapter 12 | The assessment on fragile eco—environment quality

232 Part | The basis and principle of the assessment

233 Part 2 The indicator system and method for the assessment

239 Part 3 The results and analysis

241 Part 4 Some conclusions of fragile environment quality assessment
Chapter 13 | The rehabilitation and reconstruction for the degraded ecosys

tems
4 —

243 Part | The condition of the degraded eco systems

244 Part 2 The general pattern of eco—system degradation

247 Part 3 The degraded process of typical eco—systems

251 Part 4 The stability mechanism and control ways for eco—systems
Chapter 14 | Management system of geographical information

233 Part 1 Features of fragile environment problem research by geographical

information science methods

255 Part 2 The principles of system design

256 Part 3 The basic framework and main contents of the system

258 Part 4 The function of the system

258 Part 5 The development and application of the system

261 | Postscipt







