FEERERER
Journal of Image and Graphics

Vol.4(A),No.6
June 1999 -

B4EAR) FHoeM
19994 6 A

EF GIS M= A RSB RE S EH R

X ¥ EXE IR

(HERFKBREDE, LT 100084)

W E CSERMBEEAMFIER GISER EMANER. T RAX— B, FMUER CIS HRFEER G
Fosr ik BT NREARBE S LR R R RS, ER GIS REEMF M ZFESTIIE, LHEE
Rz AT, ERA CIS AR ERRBERE, ALK T # bR AN FEERRMNEEH, GRARBTERH
B AHEE. SEABERE A BOBIREA , I & K B i R A FRL A B O A B A B S AT LR R B

CISFFEEZFTEZ, B, 5tz BERE M, B TV RIA CIS LIFLBRERR T L,
XA H¥TEYE JESEHEE CSHER BERE

0 3l &

ZE R GIS ML HIFE GIS 22 [H
B B T BB AE X Sk B8 + 40 A PR, 6 ¥k oE B &L 4
MK RBHFESHES T, HRAXFRE
WEEREAMUE RPN HX GIS 5 8 B I AERY
Tk, EEERR AN 8 5P & BRI R E
ot B 25 B R T e = R ) AR R 5 IR B A
BN RENE VS GIS NEkHIRERE At
BT & o

BiE GISERB SHBEFEHM P ZIA,
AR AA R B, 25 a) 43 47 BB 7 B0 Bk Z W] B AR
GIS #H—$ RBHEEEBS , & b2 2R
SR EE, B, A 90 FER PTG, e
£ GIS HE 48 A B 37 25 B B BUF RSN GIS HH 5T
M—ER,

% ) B AR T — M= RIS, Ak
MAE T AR B B R F AL B A A AR B, T
3R GIS FIBCRAE R WA 0 B A B R X B [B] 2E B A 28
Wi, AN XSRS TR, B TR®
Bz A B BRI CIS MR AR
BAMEEN, SHERNIIAKRHHREEDER
SEEER E RN AR TS RBERR
T2 GIS B A2 | X BRI 56510
GIS BB R A R K2 5, 50 B X S S A 04 oK

WO H 39 - 1998-01-19; 1345 B H 5 :1998-11-13

A GIS HiE A AT R KB RHEH I, A
5 GIS FFR & B, —FEFmiTHT REX
BA GIS HATRLAY &, f < BB He i B 2 B9 4L
A RSB, AXRENX— A, 5
¥ GRS A S B R T I RIA IS UIX
BRI %, PSR RS BT T LR
o

1 GIS ZEIEENERN R

1.1 GIS#EZESEEERNER

ET ISl BENEEENT 247
HWERRR S RE 4 :

(1) AT EAM GIS 725 [8] B4 FE 7= A it AR M UL B 2
HERRHESRRIESE,

(2) FIA GIS AT AX i AR R L4 b B4 R 1T
Gi—EH H— b SRR S RN TR
o

1.2 ZTiE)dEEmEsER

7 [ AR — R TR A

(1) [Fl— B Rl T b i B LA [ — e i S
FEMFE AR

(2) B B BHEER A Bt AR i, BME B A
TR ERE R aENE(T) SR E(S) URR



Fol

X %% BT GIS Kz R TT RBE AR 477

H(4)
2 A BT (T, S,A) (1)

(3) A REBEREA FER % CQD)R=%
(3D)H , K R K B RN W 0 = SRS URERY | 1R i,
SHYIETRESHN, EECERSENMSE
SRR

(4) it A I0I 488 T Sy A B 4 T 388 £ 09
ERH BN SHFTHRESE) SHAEH
B 5 — LA A R B 2 4 S A

2SR BUE R R E 4 2 2K, 1)
ERE 2 B BB SR
1) SRBRME TS S S R
R, BB RS R R RS S
B, BESEYENE, TUE T L BRER
FOBCERERY  BD3h 1 i AR R, X BRI
¥EEREENVBRAE S U REGARTH—4
R 5 R4

B R R B SR R
VB 7S ] 5T E REAT (PR 2T SRR AL = A T
T6)o MERUHGHABE — B E MR RSO E
R, B —BANATHEERESEHSH, X
B B ) A R — R R, R 2K S ¥
AL B 2 B B SR R R i R R R
GHAHABEER, PEFITEEHSEHHA
MRTH 2 R GRS EIRIE . (BRI E =
B T B R 1A Ay R GHE S K ) e 1 b
BREF, Boh, X R AR S R = 4
KR BB SRR B RES,

(2) BB ABENLAE B % 5 AL B L
A, S RBFR ARSI R i — R T EE R
10 R S AR BT SR AR, 4 L SR A AL
S, BFFC U6 B S 70 A 7] B0 o 5 o 1) i T b 9 £
RS TR , 2678 2 i AR 0 o R 0F T AR, SR L R
Gt SRl BB R RS BER . FHY
TR VR T — R 7 R B 20 4R 757 B B BB 43 7
¥, T EL% # E % A28 ) A T AT o IR
MR R SRR R — R R
R BOE R T A A RIS 0T
77 B 7 A BT BB D 8T T L 0 R S 2

AU R 0 38 BT % R L I HRIE )
i X 3% ( Area or Region) , 4 - 3 F) F 28 B 5% 1 31 o
FRERAETE X A7 B 5T, (BRI kA=
B,

1.3 ZEITRER GIS WERS I

B AR A TR R RO 4 A
FEiE B, RAEL T SRR X BRI
RER AL THUuSRHEREXNER. FUEEX
SEREMBEESZ TSR REGE RIS
By , BB A HR 2 8] X 3 P LB R 2 Y B AT
AN, B RERERME LR SR
AR IR X2 B BT, R 2 AR AL B4
R(RFERBW) b 53 H#FEA-REH -5
WSmB LRSI RERRARH AR
ZRIBETH, FELRESESHEREH#T U
FER B RN RA T ER

AN, T ¥ T R AR R R,
EATERIER R 25 B o # , TE R #R 2 o B =
B2 s, RA T WEEALSH.

, (BRBTESR:s,8,5,,s,) « SERFIEE
, (BRIBITEAR:s 8,8, ,s,) o ABHEHE

-~ o~
ses

(ZEBITCESR 151,5,8,,s,) < TERFIEHE
(2)

Hep o, ERBRIEKE,s RaZHETAE, $7
FEAEME AR MR BE SR IR , SR S BS.,

ML ER, B TERET GIS W= A REMN
L, EK GIS:

(1) CIS BB R ANERE T B 5 BHE
B, LR EER;

(2) Rt Zrf Mz BRI, ZB T
J& & X B AHERAE

B) MFZFSBEM, FBERABEBEIFH=
YRR BB =L

-~
£l

2 ETFHMEGISHZEIREEME
BA*E

2.1 BEGCSHERAREENESHAZNG
BRAE

a5, BTttt R L GIS ERGEEILEM, A
R GIS B4 & 40 FF & {5 F 14 3 K 2 AR [R) Fy 80488 A2
B R Z R AL, RENL, 5A
EXk,GIS BEEB AL F A B A BB (Layer
Model) 5 T 1] %f 52 # %Y ( Object-oriented Model, & FR
00 LAY ), ‘B AT i w5 b B8 35t 50« th K3 (Re-



478 FEES B R

FAB(AR)

gions) F1 2% B (Segments ) T LI AR A9 TC PR B A ST 4l
(Tuples) £ & ——3% W (Field View) ; B 73 B 5L 77
FE#) B AR (Object) R A 25 Bl HIn £ G ——FT R W
(Object View) , 1 GIS BIRLWHI AR, & 1] # —
BUESTRIETMEEGEREE (W ERDAS 5§
GRASS) E TR EMZE H Al (0 ARC/INFO) 2T
KB T ) X SRR A B T M A 4 T ) X R AR EN (An
GEOSTAR & % & -t — {1k B T ) 3P R AL )

HIA KL GIS — MR B A 2% pE i ) 42 27

H&RE,EF LR RBESBERE, AT LER
A EEREBSNLEES ST, BRELTE
AR En s B AL, E A RERAEERS
AR R R, AN, A K GIS #RE
THEEPEXEMERN, EERBE =R - A
Ve~ R BT R S0, i, B 488
2.5 BMBFEER , ARKIEN ZABER, LU
=4 R 504,

2.2 FAYRRE GIS UXHFZETREMN T %

— R B B 7 M 3% s ] i R AR ALY GIS B
BRI 2% B 95 A 30h 3R 3K B 8] 45 B Ko 4% FRaY & %
ROHXFFZE MBI X T4 BN,
RN ZEEX =LA TRNERE BEENE,
— N GISFERPHBEEBECEHE TH, BK
RAEPEERE T RETREEANTARESH
BB, MR AE BRGNS 5 IIRE, TR
FEHHFE—ANLHN GIS =, HiL, XFHKE
BARBRM T REAA R GIS FREFREZH,
B GIS T AR PR T AR ES RRHE
BREFE. I, TUHRERMNEY RHAA GIS ™
it {5 L BB 6838 5 1) o R AR LS A VT BB

(1) Bt R RA YRR

B T3 N R R E X a8 (8] BT R 3R LAY
B % R R AR S A, BB, AN B8 P TG ) % AR
R ATHOR R A, TS B S 2 iR .

B, (ZBHEEMNBER:s;,s,5,",s,)

~ TRRFAEE (3)

BP0 F AR = AT R 4 (24 T TIN) Bl R
BEMMZRRR TR, B T E B THRIEE L
M EREESFEAERERERRBEEHNER
A

B, (BR=ZAEHRITER:5,5,5,"s,)
o HRFFIEE (4)
xtF 2T AR TIN 454 59 BE LT B

W HEREZFTRAEKXG)MA(4)—HF. TH
TIEXATTRBEMHENIREY, EETHEA
REZHWHERBERK (4)REm N FRBRES

IE {% J%\ :

Class( )
{ Data. sets;
Operations;
! )
AR GIS BIEEM ER\EMHEHRT,
A] DA% R A R AT B ok LA “AhERHEE R i O B
WRRE BRI H 5 G R Z KR,
T RAME R EEK GIS, i TEEH S
K — Mg T AT RE & A 4k, B TS HOR A
L2 R BB R (Time-slice snapshots) , B & 7 i Al
A5 B B 5 ¥R R T R A A B ) B T L R O SO
AR B T A2 18] o, B L — A7 Al e Ja) A & R 3
ATE BT R A #8256 2R 49 ASCIT X4, 3438 o S04 4 B
ALt SN ERE, MBREERBEXHL
7 Layer, M B} /8] 3C {4 2 K Layer_t, SCHF BB 451
R
{1,0 BIRT—BF 2, ¢ )G —BEZIL- (6)
8 B R0 8k, B B BRI B R B St L 8
A o R B O (6 M E B [R5 8 S0 2 T 2R S
At R BH SHMKER S RIBERELRR, #
At (6] 28 B H A GIS R IRA 4.
WMFRAXEBREFERK GIS, B RIFEFEX
Y TIN 3 R1E X Z NG, EARE GIS B &
BOEEA SERS WA &M T, LIRE A ARC/INFO
Coverage %) g, 7] LA i 9 84 Coverage B3 —
AR5 H & ¥ % L BK A DBF SU4F & R B )
A8 R H I, X4 DBF US54 R
{ Feature_id , t,t BIRT—BHZ, ¢ B9)5—BT 20}
(7
K, Feaure_id L REB—M=AXBHRE
BB, EREHE S EERKRARBXE,
X AP R AT L R R AR & A AR AL H AR, M
M EEBNERERE,.
xF ¥R R A W R EEL(00) 1 GIS, B T &4
Z B BRI EFH U R F RHETERR,IE
SHMAHBEEMAGTREEDYUHETHR
P, AT AT BARR B R G R s BARMARRIE., WTRLR
FAIN T B B 22 3k et (8] A5 B KRR J5 BY B4R $h
A LA AH R i ) R AE 0 B 3R B R — B [E] 26, 3
i B R X s R4k RO LT



o

X % RET GIS Wz g EE BRI TR 479

Super_class( )
{t;e FIBT—iT 2 WG —ad 2l
AR 1V0();

Bt a2 B Edit();
b (8)

(2) BB AL S 2o AR ZS IRl 434 B N Y TR

A GIS Mz AT — M AadE . = B 4R
PR /R 32 5 (Boolean operations) , 83K 38, mUTE £ i1
BHN,ZHHEBE, XA, SRR SR 2R
giit, s B B R BGEH , I8 43 B Fi R 48 2
Brégo X L4 T RE o IF 1 1R At B 4 R AT B 18] %
T8 400 38 A4 Tk AN 2 B AH A 2 ) AR B AR R,

23 ) o R Y B 7 SRR R — AR I 45 D kA
fER—HARET B, 7= A 23 18] 4 A A% JR) B B I8
5 ;73 Al PR A AL AR A IR B S R 2 R
Wi B —HRB R, A RS N ER R —
ARG BRA , 85 7= 4 0% ) R R 25 8] 4 7
gt IS, AWELA GIS #7s 8] 24 Zh BB T LA A
B, XEHEREARBRELEHN, LABHER
GRENFES (MLMERIEFTW C/C+ + TR
BHTHE,

X RS IF &AL TE = A 3B 4« B[R] 3088 I 4R B
5488, afEet G B R 5 %8 ; 55 o R AR
BT RHES GIS W, B R H—
B, FEREASAR EHEIT SEHEHR
BHITER T,

3 BkEERELE

VAL Bk K o A8 R R A b 2 ] L AR, A SO
FEERXK LR AKSEBHETT GIS BEHRIEEL 38
B, B TFHKIBEANTERE THMBEHN,
B, Ye B S R (M 4% GIS-ERDAS b BB 5 4t F
. FFH CEH 7 ERDAS Z Ahplisr B or dh Ak — 4
RSB A e, BEA SO BB ) 4R
ES5REFE, A CIETEYMBENERS
R, XS ERDAS B # 2 E S HE
BERY 2B S EML A1 SML 353, & 56 ERDAS £
B R R A L 42 (3 00 B ) ) B e 20 B AR A 4
MAFGURERSEEE., HPERSHPHE
BB ¥4 2 A ERDAS-3D Surface Ly B 5 7] 78 W7 1 4
& 17 N ¥ DEM, 3t M #| A ERDAS-Topographical

Analysis ZhEEF=4E B . HK, FfIH ERDAS W EEF
BE LA 9 SR B K RS A LT R 45
RURISCRIT R (O) W XA SR S HiE L
1%, 343 B B ERDAS Ffi (8] 35048 40 BAS st 7 B 7
BJ5 ,#IH ERDAS H 8B &4 XK. EHSi .2 H
AT S RS I LSS R AT TR, TR
FE A KT RS RS S B R E 1,

1 REX WK REER
MBS ER

AR LM E SRR EA RO,
AREPNESRAISEHRANEEFE, UAEH
GIS A&, X 25 g B2 st AT B U B B 52 o3 %
BERMREERERTRBAAEENE, B4 X
KIBESE, T BT 4.

(1) ZFHA GIS ME I BEEREE, LA
B g e B D45 8

(2) EAMAEHRA GIS HEREEMN 5 KRIELEN
HEET, T “EE" T RAEERRETHBE
AFALFRATE R ;

Q) IEEMBERTENENITEREARS
CISAHHAEXF, B UETIHERNEES
M5 BEET WE DT R AER;

(4) % T ERDAS pBt K I BRI L, EH T
AR BB Y RRA GIS X R S EELIE
B ¥ SE Rt

8 & x Wk

1 Burruogh P A. Methods of spatial analysis in GIS. Inter National Joumal
of Geographic Information Systems, 1990, (3):221 ~223.

2 RaperJ et al. Development of a geomorphological spatial model using ob-
ject-oriented. Design . Intenational Journal of Geographic Information Sys-



480 FEERERFR

Fag(AR)

tems, 1995,(4):359 ~ 383.
Peuquet D J et al. An event-based spatiotemporal data model (ESTDM)

6 % . GCSELERNEILELR. HEFM,199,51(4):306
~313.

for temporal analysis of geographical data. International Journal of Geo- 7 B EB%. e —EABERN TGIS Ut MR ST . HIRER,
graphic Informaion Systems, 1995,(1):7 ~24. 1995,10(2) : 144 ~ 151.

4 Goodchild M F. Geographic data modeling. Computers & Geosciences, 8 4 4% maxRNESHEEERS RNNLSHEKREEHR,
1992, (4) :410 ~ 408. 1997,22(3) : 229 ~ 233.

5 Dobson J E. Commentary: A conceptual framework for integrating RS, 9 FEES. 51l GIS Ay W A at A M4 BB AL, MLRR,

GIS and geography. Photogrammetry Engineering & Remote Sensing, 1993,22(1):33 ~ 40.

1993, (10) :491 ~ 1496.

EXE 1951 4 10 A, FEREKEBRER.

N O¥ 19654 12 A4, B, A
HEEREKBRBLE, EREHRAL ERRSE MR Y BRE CSEMKAXSRY L
FBERSBSLHE HEMBEFERE BV PRNESE,
(GIS), = H I ®A 3D shA T, ETF RS
5 GIS AL BT, EiE 196245 A4, BEREKBRHBE, FE

RGBT R S S1%¥, BBRS GIS KRR, KFEE KK
EFRRLAE,

Study on GIS-Based Modeling of Spatial Processes Simulation

Liu Xue, Wang Xingkui and Wang Guanggian
( Department of Hydraulic Engineering, Tsinghua University , Beijing 100084)

Abstract The functionality of spatial process analysis is the foundation of GIS’ s comprehensive applicaton. To realize such a goal, it is desir-
able that not only the data model of GIS can represtent the dataseis needed by spatial process models and cutput datasets, but also GIS is able
to do multitemporal spatial analysis. But most of current GISs are static in essence, they cannot represent temporal information and temporal to-
pology, and have not rich functionality of multitemporal analysis. Completely changing or largely modifying data model of current GISs and de-
veloping a lot of spatial process models which may have very narrow applications could not be accepted by the GIS vendors. Based on this point
of view, a method to extend current GIS to support spatial process simulation modeling is proposed.

Keywords Spatial process, Process simulation, GIS modeling, Data model



