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Abstract: Shenzhen Special Economic Zone (SEZ) was established as a model city in 1979 and it has

become a modern industrialization urban during the past three decades. The rapid urbanization has a sig-
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nificant effect on the landscape, and Shenzhen Bay is a typical example. In this paper, the urbanization
process in Shenzhen special zone was divided into four stages: early urbanization phase, developed ur-
banization phase, accelerated urbanization phase and later urbanization phase. Based on five periods of
remote sensing data located at Shenzhen Bay, including MSS in 1979, and TM in 1989, 1998, 2003,
2009, respectively the dynamic characteristic of three main wetland landscape types, Gei Wei, Man-
grove and Intertidal Zone in Shenzhen Bay, was analyzed with a series of techniques including landscape
classification, landscape transfer and landscape index analysis. The software platforms including ERDAS
IMAGINR, ARCGIS and FRAGSTATS. The results are as followed: (1) There are higher diversity land-
scape types at Shenzhen Bay, while the area of different landscape type varied greatly. Human disturb-
ance is a major factor in the change of landscape pattern of Shenzhen Bay, the reclamation work projects
and urban construction had seriously destroyed the coastal wetlands, the coastline of the Shenzhen Bay al-
so had extended to the shallow water. (2) During the past three decades, the built-up area increased from
508.95 hm’ to 2 072. 52 hm®, accordingly the largest patch area index increased from 2. 94 % to 17. 55
% . 3 Gei Wei suffered the greatest human disturbance, its cover area increased in the early urbaniza-
tion phase. lts proportion was 7.72 % in 1989, the highest value during the past three decades. With
the acceleration of urbanization, Gei Wei gradually evolved into built-up areas or other landscape types
with the patch shape turn regular. In the last two phases, Gei Wei maintained at a low level of the move
in or out and mainly occurred in Nanshan District where several large-scale reclamation work projects pro-
ceeded. (@) The total mangrove area decreased constantly in the first two phases of urbanization, but be-
gan to increase after 1998, with 52. 65 hm’ of area to 81 hm” in 2009. Landscape index analysis showed
that the mangrove landscape did not become fragmented, but shaped larger landscape patches and the
landscape connectivity increased. (5) There was a relatively large fluctuation and iterancy for intertidal
zone in the past three decades, with the area reduced from 634. 5 hm® in 1979 to 377.28 hm” in 2009,
and the fragmentation increased with the stability declined.
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ST AR H & A S5t UL A SRy 3l R A A

DL R, BT A A — A 2 E b
PR T A A4 2 TR RS R AR 2 0 R 2 1) A R B R
FU E A ROk B 1 2 e B T g
SEA R R SR T S 0 e S H AR A AT A, OF
RTS8 SR AT W 5 A

UEAEAE, FUHT 38 B A5 387 18 i 55 0L By
RN, BN RIS PR
— LU H AT B, IR S W A
TARHESEAT T 8F50 BRI A2 4ot O T i
FRLAY 30 4FJE, &l 7ROk SR AR
B Toll = S AT S0 B RRE AR, SR, X
— S AR T A e P S AL R A i,
Jee T S5 UL 32 3k T P i B A 28 7 o AR
BERARIBEIE . A FE LRI X 38240 A 0T 30
AFR B T G SR AR O R I, R R R RN
CRINFR ) BB IR e B, RIS
P A4 PR 5 ML 4 i BRI

1 R SR TT vk

T 52 AR
RIS LI AR A TIRIINE AR, X
1EdbEs 227 307~ 22° 327, K& 113 56~ 1147 3¢
ZIa (B ), 7S AR 5 g L DR X
A5 Xt A R FR Ik T A Y T DX, T i L
T R 32 BTG S SR ZU 5, S0 Ja &
AT ERMCE, LIRS 2 7R X AT
RYNEAILHS, ARFMm O, 7R EASA
b, FEIARELRAMEECRIRYIN O, J6Z2 ) IR
B, TR 368 hm®, {54 X I AR 25 2R 45 Hh 20 B
. SEFASERMERALR, XA &S 170 £
Fifr, o, SERIMAREY) 13 BE22 B, 525192 F,
FIAEE SR 25 23 Fb,
1.2 ERHERSHERLE

AT TR F ) 1 S I 3 18, 4k A
1979 4 f MSS 3% JE& 52 1%, 1989, 1998, 2003 i
2009 4 TM 38 B AR . B0 1 4b 385 A A 45 4

1.1



38 Pl R (A SARL2ERR)

051 %

PR . PO AR . LA IE AN i X R B
B4, Hi3ARAR R WGS_ 1984_ UTM_ ZONE_
SON, fE5% i ABFSE LA 12, & %61 ARC-
GIS V-5 T #4 2 2003 4F (1 R YIVE g 2 £, (1 H
Buffer T H 172 &2 i whik 56, i Jm 06 5 HE g e
2 1.8 km XSG FME AN Z o X, LRI Y
BRI LA MOR b 58 0 & AEF S Ya BB, [l
SBRAESSER 0 X B (1) o %22 o X430 2K
Sy S IR EIE, I A s DX AT M4 3
P B 1 s ST IR IX
1.3 BEMHs%E

FRYGIR I (9 S PR 50, K W 1 5% X043 Ry
Bl ZORAR . MR FIKAR DU, PRI f R
TEANE, AP TESTHE . N TS
IYIAERE, R T —FP AHLAS B 3R 0 38 R MG 5
BRI B, SRR B LT EG
SN = e I LB =0 U o EAN I NN = 97 A RN
Mo, FEGR . KIRFIRRHLISZS . BB, BRI
TERFAE S KRR —30, B G RERRIE 0 B 4325
TR TeENs = XA TF, (R A LRI AR LA
B, s BRIk, HH T B e R4y,
SRR,
1.4 SENEBKN

Sk T RS I M LA B ) B A AR Ak
A WA S AR ka3, FRAT TR BRI By 3k T
it 5 4 BB, Rl e (1979 -
1989) . K JEHA (1989 —1998) . Jnk#H (1998 —
2003) FFH (2003 -2009) . HET i, 3 F E
“ AR TCEMETT I S LS R AR R R Sk R [
B A 2R AU A O B bR SOW A (JE. 204
MR ) AR ks (B A), RIS H bR 5ol
RAVLR AR ARk (5%ih) o B T80
B B A st (] R AN I, AT Iy 4% A8 A s s v A R 4T
83785 Al 5 A XoF A [ i 1) [ o ) BSCIEL R A 7 LUK

LA, - LA

ACA,. = 2% 100% (1)

n

LAi+n — LAi
= % 100% (2)

PR A BRSO R th O AR R i AR i, i
WU A S R A i S TR ) AR 2 i 5 n R

ACAVain

B Ber [ BRAER 3R 2 AR ANER i + n AR
AR i, HEL, ARWFSR IR TR AL
REARAIRED 3 2SI SO R B e, 48R0
SO AT L R A R XA
L5 SWREBHH
TGRS, KBSl R
#, TEFOWEAE FRAGSTATS i 58 5 0L 46 2.
TERBUK b, RO i 5] (PLAND) &
WIS DNSERKP a5, BESEC NP AP 24 5 S
FUMPS #f S e 7 5B AL AR EE , LPT A B T
SEFOULI L B2 LPT (A K B B p 340 3 B
LS RE S e B B 1) 2 AR A AT SR B2, FE S WKk P |
PEHL Shannon ZAE1EFE%EL (SHDI) 1 Shannon 4%
JEFE% (SHEI) .

2 HiR5HE

2.1 RSN THI ST

T SO A AR A6 527 B — RGN B AR R 3K Bl 5
Me), LG DR REE 1Y AR AR . #has . BUARFI
AR AR, MR Z MBS RN B
AT AR BSOS A SRS SR L i T
DXy A S R e B g, A R DX O T AR PR 4
(El2), SEm s, S SR AR H
THRZME AR RAE (R 1), I fewr i, &
RS2 3 T A 52 R B 3%, TRV g . (B
1989 AEF 4y, Fifi 5 30 Tl b 1 B2 iy fompe, 66 T 5 0L
AR T A A DXl A SO R T AR . IR
A Ay 30 e Rl Ml 2 (B) A 2 vply, N2 — PP B
(1) - MU GE R AN S [RIGEUR 7 HAS Bt 2358 45 A
7R Y R AR . AFRR IR, a2k 30 4F,
EVR SOUL A T84S 52 BRI BE i e sh A s S vk, 3%
BB BOz st X EE A, T — B Boz X sk v
JUPAEREE o L0 RO 318 A2 78 R e n A%
L, FEARAEGINE AR G 4 21
Mz X (B 1), BRI MY 5K, 1979 42
1998 4E[H], 2R Mgk FHoAth 5OW A Z 0 AR, T
FUHFE /b . (HREE 1984 AFLM RS2 [ AR OR3P
DX ST, AZ O DX PN A £ A AT AR 1998 4 11
52. 65 hm* % %) 2009 4E( 81 hm”,



%55 1 WRORH S RYITE T 30 4F 2R MR L 2 A 89

K1 BIINE R LR

Table 1  The result of landscape classification in Shenzhen Bay
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Fig. 4 The annual area of transfer for Gei Wei (a), Mangrove (b) and Intertidal Zone (c¢) at various stages of urbanization
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Table 2 The indexes of different wetland landscape types
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