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Abstract

The 21st century is an epoch of sea and ocean. And coastal zone is the conjunction of
land and sea. Nowadays, research on coastal zone sustainable development (CZSD) has be-
come the frontier and hot domain of multi-interdisciplines. And indicators and assessment
models of CZSD are the core contents of the research, and are also the theoretical basis of
comprehensive valuation and integrated management practice of the CZSD, Therefore, to
study on CZSD indicators and establish assessment models are very important in theory and
extremely indispensable in practice,

According to the fundamental theories and principles of Earth System Science, Environ-
ment and Sustainable Development, and Economic Geography, this paper studies on the bas-
ic theory and assessment model of coastal zone sustainable development by means of approa-
ches and technologies of Analytical Hierarchy Process (AHP), Multi-variate Statistics Anal-
ysis, and Geographic Information System (GIS), combining qualitative analysis with quanti-
tative analysis, and integrating theoretical analysis with practical application. Main under-
standings and results are as follows.

(1) To interpret the concept and intension of coastal zone sustainable development, de-
sign and create an index system, which consists of 32 indicators of statistics and monitoring,
and three models such as comprehensive coordination degree (Dcz), sustainability (Scz) and
sustainable devélopment degree (Kgp), and also laborate the concepts of the assessment
models and their mathematical fomulas and set forth critera and discriminant diagrams.

(2) On the basis of qualitative analysis and investigation of the development status of
environment, economy and society subsystems of the coastal zone in Guangdong province,
the paper assess and analyse quantitatively the indices of Dcz, Scz and Kgp of the Guangdong
coastal zone sustainable development (GDCZSD). The results show: a) The indices of Dcz,
Scz and Kgp of the Guangdong coastal zone and the 14 coastal cities all tend to increase from
1995 to 2004, but they are very different in the progress and distribution of the indices. b)
On the view of the progress, the Dcz of GDCZSD has involved into the comparatively weak
level (JV) from the very weak level (V ), and the Scz of the GDCZSD has got out of compar-

atively weak level (IV) and into the moderate level (Il ), and because of the constraintion of
v



weaker Dcz, the Kgp still retains the comparatively weak level (IV). ¢) On view of the distri-
bution, the indices of Dcz, Scz and Kgp of Guangzhou, Shenzhen and Zhuhai in the middle of
the coastal zone in Guangdong, are at the comparatively higher level since 1995. However,
they are at comparatively weaker level in Shantou, Shanwei, Chaozhou and Jieyang of the
east coastal zone of Guangdong, and in Yangjiang, Maoming and Zhanjiang of the west
coastal zone of Guangdong, which represents a pattern that the middle of the GDCZSD level
is higher and the east and the west are both lower. Tendency analysis results show the
Guangdong coastal zone will go through a long-term and wave-typed advancement way to
sustainable development.

(3) To discuss the framework of the Guangdong coastal zone sustainable development
decision support system (GDCZSD-DSS), and design a software frame based on a kind of
three-tired B/S and C/S architecture and six function modules, and also point out the impor-
tant role of the four kinds of key technologies, i. e. Geographic Information Technology,
Geospatial Metadata, Spatial-data Warehouse Technology and Decision Support Model and
Approach in the construction of the GDCZSD-DDS.

(4) To study preliminarily the strategy scheme of the GDCZSD, and bring up one stra-
tegic guideline whose kernel is to improve and augment the capability and level of the GDC-
ZSD, and one strategic objective that the Kgp of the GDCZSD will reach the moderate level
(1) in 2020, and then put forward seven recommendations for achieving the objective.

This study is of very great significance to enrich the theory basis of research on coastal
zone sustainable development, and is scientific reference materials for planning of Guangdong
coastal zone sustainable development strategy, and for planning of environmental, economic
and social development of Guangdong province, and also sets an example for study on the
coastal zone sustainable development of the other regions.

Keywords: Coastal Zone Sustainable Development (CZSD), Assessment Model, Geo-

graphic Information System(GIS), Strategy scheme, Guangdong Province
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1.1 EFBEMHREN

QIHERBHENHL. BERAREFMRBRNEAABNEERER RARTRHELR
BREEXHE, QIUHLHEYBREBEER A, 19DHEH:“BFEEALNEE , BWE—
MABTLATRERRATAVE . 2HARAA I RKAEFRFABEERER I X8
L EREBEZFHHRBE A%, 2005), BEWREBEESHEBMNESTMIER. 2
AN RMBRHBRANEM AR SEFRAANEZEFEGRE, 1996, ANARLHABES
WA R I & M A FH 89 E B Ai % B i (Cicin-Sain, et al. , 1998; Vernberg, et al.,
2001; Beatley, et al., 2002; Field, et al., 2002; E5, 2005), 1993 EMHRAEBRKLSH
RERRNEBEFESBEENIE DI HLERFIKNTHRA. 6, TRHREXRCE
Bt F & BN X ERARANRR LB ST RREAEREAR. NREEFEES
HFH, MREFEERHOARMNA.LTABRFTIRERE CRAIEEEZABXFEKRY
HR EIFCGEREEE R AL, 1992; Clark, 1997; Rliki#,1997; El-Sabh, et al., 1998; ik
Bk, 1998; Vernberg, etal., 2001; {EA X%, 2002; Yanagi, et al. , 2003; Barker, 2005;
SE%, 2005),

BREFREBWARENZRERAMN, REESHBTLERAKME BEEAXSAR
RNEEW, BHR AT RGN XE  C-EAAEBHEAMBHLHZE., XTFRETS,
BREETRREBREZMRE  HFHSEFRRNTRABT K. MAESHENE HEL.H
BRBESEGESHBRAAZ BRATEMARRBHFER R LN . 74 . BIM 52
AR B AR R RIS R S R (B #E,2006) . PRBERKBEAEREGR ¥
AR, 2006) . “HEFBRUGRER.BENREAODEEX . EARESHMER_ETEAT, R
BRASHERTHEARNEERREMAE. $TEREEBRITHFEEIRAER
B REMBIGE A REHENE."2006 FHEMEEFEEREIINERTIFERRIIR
HH— ENZEERERFRELBRHAN BN ER RSB RAEREEFTRE
RRMRAE  FRERHAIRELBRHEXEBLHA . XBEAMRSZEERANITEARNE.

HRESERMERIFERROBOEAE, Y5MHAEEIEEAORK. . FRRER IFH
BU=KEE ALHTTRERBREZITENEY. HHRAODEE . LFRE EHEEL
MR, ELRAREAMAMMTEABRONERE T, HES . 2FWTRERREEH 2%
M 3% ™R % 5 (Cicin-Sain, et al., 1998; Vernberg, et al., 2001; Field, et al., 2002; ¥t
Ho A, 2003; E5, 2004; WIS, 2005; BREH,2005), MMIRIOEEFHEXAAD K
B.AESHLSEFTREZRFBEEHFE hAFEREER.AEESEAQ0HE .25 R
BROXR, LRERTHXEFH SN TTRERLE CRITEEESHXBEBXENEER



e 2 ' BETURSKLZBRINMEDRANBHR

AR, R MR SRR KETRELRNEREAPBES S ERNTXHEN
BEEAFNRARE., BREWIIREARAANNETENFE . MAEERKRE L PEE
WAREARBEGARMEMRBLEREREFIIRELRTAROEONE, WREBRH
FERRFHAANBALZNECEM. AL BRFTRELZRFNRBENEAETTER
BB XA TR B E X .

1.1.1 BEFHHMIRRE

LERFORE NI

— R HoBF, %5 B2 A (CZ,Coastal Zone) RIGWH A HE X E HEEHNBE. €6
FEESHBEL—-EXENRBRAEER. BASEREYTE XHAEN LR —HiRE, RE KB
FEE XM R N RWEAE A F AR R,

BHMERFRESEBEEAKREMM, HARE Jobnson(191DR KBS, B
RERZS ORI ER(E 1-1) . EisE—4 %8 (IGBP, International Global-Bi-
osphere Programme, 1995) 8.0 it R1] 2 — B9 ¥ 5 45 it ¥ 48 5 4 F (LOICZ, Land-Ocean Inter-
actions in the Coastal Zone) ¥ RHFEX N - BREFTRREIE—FRX K, g2 KEE N
i, ERE R —200m HHA, 3 RERH 200m SR, KL EH BT H AR E1-2),
BRRE (1995 “MA Lk, RETRE—TESHEES, - HEES., BRFRLUE
ERHELMBEMT BAESHNEXEE1-3), FERENE—IRELANAT, BERHMY
REA W .BREEZERAUNER: A — T EBRLNREBERBMEEE, BN RISHLENE
5,85 RT BROEE . ABUSREFEREX, FAARTFRRE." X EE KN . BREF
MR FRXATENENAE, TUEARMNERFRELE.

H1-1 ARBRBRTRS
Fig.1-1 Concept of coastal zone by Johnson DW(1919)

BB b 25 W O — AU 4 M D B R OFF B O BMEE T @
BUFAAT, AEEARSAEARLHERRERLELE. SMIBESE RE AKE
E AR RE. &ERBMHEEERE—, R R RA £ — M E— R R Y
HEAN ARTRA—MEEEEEARAA T ER AT REN L HALE. AEEES
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Fig.1 -2 Schema of the concept of coastal zone by LOICZ-IGBP, 1995
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Fig.1-3 Schema of the concept mode gf coastal zone by Chen Shupeng, 1995
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MWHEGLKE, TS ISE P

(DHEXEERT . —BRIEBREEL ENERT, URTEEREREN R
2 It 3 FOE R K B

@I XHEBET . —BREEETEEX ERERT, EMEY KBS EZE L E B
ShALEN 200 BH(IEBR=]1 852m) ERAFKKINA . MEAEELE B 10km, EE LY
P RIAMEE HAENTECLE A TEENE.

BRERERZEAR. ARFRERIBENFERNB LXK, EEBR KB EAE.
KEBRAEYEHEERRAE SIS KA HE 38 15 ARG %8 7R A R R M B SR IR AR 1E .
EAHRMACF T EAHR LT HE:

(HFRBEREH, QB W0 R RR GRE O 8 BEF.

QORBHLFTELZE  QASFHLHER T RE WKERRR . LAYRR.BYE
T B e e T R LA B mT L R MO LAt 0 T R

I ALEHHIAE, BREFAOBEMNE S, BF AR HERE, BAXEHRAER
A, R AU LT R BEANE P K,

WIS RENED . ZABBRNEBERBEFRSFERN B RELEM A EFERE
ZEUZWIR, REREME W T HAESHEBAHEBRT . —EMRRAE, L& HEE M
BESERTSTEN.

EER BRETHXAOFRAAENETARE, TERAFG(SEEH,20022): OB L
FOAOEEHKEIR MADERRER FARBEANERTFERROTIEEERR :Oln
TR KR, R RINR S P B R O T AR b BEK #0 4 1% 15 7K I K B HERUE AR
B R ERARARBERNESR: OBRFRENTIEF XERT RN R OB FEL
AE/ERRMEMNER, KA REBHERURBFREEIN:COHTEHERMANRRHR
e, 3 U Y 3R S TR 4k

2. K¥EBAEFHRE

BRI ERTHBREBRL, B RLKNITREER EXERMESHF I HRAZL . REEE
WAL R B AISEEEARE K. RS RN R R R R LUR B AR
R R E XEEAEY K, 3R HAARAEINE. ARREASBELLE S IR
MLAZRHNEFHRRERTEEANAE. ERETERFEENXENE—MMFEH
K, R4 LOICZ HRIRAENMHAERZ , ELFAMAZSEHN N HER, SN EHE
MER. 2T, A BREKRRZ (1996) WERHTE LKA SR TRERTEREMM
—EEREFRINOZAREDEREBEBS L HERFHATSFESERSHAUR TN
Bt EHET, EXREMARBNTBREMSSRACSHERY MRRTEEWFIRANE
AMBERFE,XFBAMSETEEX ENRYE. IRERARTHER FREERTLEEHEN
B, LA TEENAEA XBELATER P MERRE.

BREE ERAXELRS . ETFROTRITERARENTRBHEURATERMO T,
AW R BN B N R BA R R AT BOb I 85T R R ¥ G 5 B 4 R B4 M B — 1
HERXE, BPHROFREZNTAEERT U T RIIRERT, XX AN
B RuRE BELFERBREFF S A ERHMBAL, T2 T RRAFRBE IR
L, HTUTRERBRINARASER.
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1.1.2 AIHELZRNBESEN

L. TH 4 & R 8 A Ao By 3B

1987 4, LIS B B AH A 10 4% 2 (Brundtland H) W EF MBS EH AR BENERERS R
£ T(RANLERAF % Y(Our Common Future) iR &, HP XM HEEBEL R “THHER
J& (SD, Sustainable Development) REE#H R Y RANBTR . XN ABEERABRERT RO R
B, XRHER EAAME R ATIFELRIMENEL . WS . ARERZEMIEAENT
HAMATREEROBSMABRETTHAMESE. BEERERHEAFEAUTHRAFTEMA
5

WOERLFZHHA. ARNERSARMEN TN, BRBEMEAEZBRNOE
HEOXRAXMERNAENARNEEFPOERGBE, UERKE . SRS ERAS
R RBERE.

OMRPZFEFAT. YRAZEUEMERSHH LRSS R, N R R ANZ M
BAFEECHISMERANISHTS. B EABHFRERERANLSSEEANEK
BEHBHBI.

EA-NTEABKGEABNZ XN RAE, TREZRPEIRSHER, TLAEAR
FEANRT (RIRES, 2003), PN AXZXREENBRFTALEFERRE, HET R
SERRABBRABRREEFTEIMALRHSHNERE. SH¥XEENSHF LB F4
AR BBMIREAREERFARTERBEAMREFAMRNEBEIMNHRTELFHM KRR
REMBBAKBRE. HE¥FXIELAFRBEVREAR ERTRELAREEAELER
HEBRGHRAERIOFELT R TRE B EALETRE K.

MALHREESRBESREERER, THREABENEBLAR - RRAREFHEAR
HRMKHNEARE , HA2FKRERANBAEABHBZSFER, 2F5FRELFHDARRE, i
SH HEFELE. HERFEABUT I A-OMUTEFRBEMNFRAAEERAEIHE
FHEE;ONANEFRENFRAAZREAEBHETEFERYHFREE; Q5 RYHHE
HEREERRER)AELIHFEER.

AREXER—-HFHRERMEESRE. EELXZASAROMLXEREXR,
ERGF HSHERBULFARBERFLZFAMNREEP A EHREYRATEHNRM, R
ERERABERNEES. THRERBRAS LF HE=M0—6KNHERE, T RTTRHE
ZF ATRFEESANTREHS=FEMNHALE — BERAREZRFURLSTFRRE . XEL
BELEMBERMTEAT, . BRAFIALREFTRENRR. ERAERNESERAEEIBS
AEX . BCEBRI—TAXUEELFRBRHSTRIERE.

KEHRER.EARTBRELBRET . EF T IFEERERM, A BT RHEEREZMGF 4
SUHEHARBN. ZERTLEH. ARNZERMRUANBGRHES—EF —H2E
AEREMNFE B BESHAEARE.
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MREERRE—MFHOAREFTAMBRRA . 58000 K22 5 R AR08
BITF 4 Bl # R (R R4, 2003).



