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Changes of the wetland landscape in Shenzhen City from 1988 to 2007 and the

driving force analysis
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Abstract: Urban wetland is an important component of the urban ecological security system, and also is a hot topic of
wetland study. This paper took Shenzhen City as an example, using multi-temporal remote sensing data and land-use survey
data to build the multi -temporal wetland landscape maps through visual interpretation processes, analyzed the wetland
landscape changes and driving forces in the context of urbanization. The present study included three aspects of analysis, i.
e. the relationship between the change of wetland structure and the expansion of built-up area, spatial variation of the
changes, and landscape transfer characteristics among different wetland types and between wetland types and non-wetland
land-use types. This study showed that 35.7% of the total wetland area lost during the study period in Shenzhen City. The
wetland changes varied with wetland type and administration units. Built-up area expansion, functional differences among
wetland types, and the differences in regional socio-economic as well as natural environments were the three major driving
forces of the change. The built-up area expansion was the major cause of the wetland loss in the study area, and its impact
showed a non-uniform process. Functional difference was the major reason causing the differences in landscape change
among wetland types. In addition, regional socio-economic and natural environmental differences possibly are among the

major factors leading to the differences of wetland dynamics among different administrative units.
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Fig. 1 Remotely sensed classification maps of Shenzhen wetland landscape in 1988 and 2007
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Table 1 Temporal characteristics of wetland area changing in Shenzhen

4y T AN Huyk KPR TR FrEHKTH fit
Year River Mangrove Pool Reservoir Beach Aquaculture Total
1988 1832.43 297.69 3259.01 3115.91 7173.93 8712.75 24391.72
1992 1768.39 214.53 3171.26 4410.63 6610.13 8058. 64 24233.58
1996 1557.34 204.98 2954.92 4988.08 5967.74 7547.46 23220.52
2000 1588.19 130.46 3489.57 5319.33 3971.29 7580. 68 22079.52
2004 1405. 56 156.40 1225.92 5751.40 2936.36 4464.24 15939. 88
2007 1728.92 189.71 1002. 08 5750.56 2429.48 4582.86 15683. 61
x2 FYITARERRRBAERER %
Table 2 Wetland Structure of Shenzhen in the different year
4 I AP Yuk K MR FRPE KT
Year River Mangrove Pool Reservoir Beach Aquaculture
1988 7.51 1.22 13.36 12.77 29.41 35.72
1992 7.30 0.89 13.09 18.21 27.29 33.27
1996 6.71 0.88 12.73 21.48 25.70 32.50
2000 7.19 0.59 15.80 24.09 17.99 34.33
2004 8.82 0.98 7.69 36.08 18.42 28.01
2007 11.02 1.21 6.39 36.67 15.49 29.22
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Fig. 2 Area changing of the different year and changing ratio of the different period between built-up area and wetland in Shenzhen
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Table 3 Total wetland area change of different district in Shenzhen

4y FEKX T4 X mLLX A H X BWIX EHhHX SR
Year Baoan Longgang Nanshan Futian Luohu Yantian Total
1988 13287.22 4433.98 3770.40 1669. 27 581.10 558.44 24300. 41
1992 14121.60 4337.90 3531.55 1121.55 539.58 509.58 24161.76
1996 13953. 84 4149.37 3103.14 962.87 525.49 379.94 23074. 65
2000 12979.35 5006. 36 2333.05 839.09 561.54 299.97 22019.36
2004 8591.51 4014.87 1557.03 783.12 474.73 172.10 15593. 36
2007 8347.14 4285.64 1438.21 827.48 528.83 195.19 15622.49
T FR4E V8, Area reduction 4940.08 148.34 2332.19 841.79 52.27 363.25 8677.92
45 V8.2 Reduction ratio/ % 37.18 3.35 61.86 50.43 9.00 65.05 35.71
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Fig. 3 Temporal changing characteristics of the total wetland area in different elevation area

2.3 WRHbERI [ K HA 3 A RSB 2 8] i AR AR

1998 4012007 4Py SR FL ] BB AT 4558 (32 4) R, AEBE AR X P A BB T AL 72 , 45 2608
Ho¥ R A TIRZUM AR o TK K TR B AR E IR SRR , BT ST BN 374 13 AR B T ok . HURIE K
MR PIAR R (AR B TEROUN 173 5o HoAR 3 Mt A 4R B LU A 20% , I AT 9T
SERE REEAE 5% o A FHRHSETL WA E AL, FREE/K T BT A T 4 73 S 10 A A B et de o 4R
HE L 28 B E B2 15% 13T BEA A AR B A , LR 2 0 e X 3t P 3R 8 | 46 R 23 th 38
RIE S FRFEK T , HARZETY 2 (8] AR B ARG L IR/

ST BEA SO 4355 FF Rl 0 HC At o 3t 1) P 28 2 22 ) ) 2 A 5 R SR B 8 3 O SR iy AL R Bl e 62
(K 5) o BR/KEELASE, HoAth 0 3 U5 % A 268 R0 73 YO AL S B P 3t , o 1988 4R ) SR BEL /K TG ST 9 AL

http ://www. ecologica. cn



10 3 B 45 BT 1988—2007 4F )35 3 57 WA 3 5284 Fe s 43A7 2711

PEARE] 2007 4R35 Ak b BB ) B EE B 50% |, I IR R 50% , MR WE3T 40% , R /K E IR LLE
BN, R 7 0 bR R I 3, BREZTE FA AT , ARt 0 ] 2 T b 1) FE VR b R R B op (S 9B 58 LAY
FOWLL 43R (B AL R MU 0 /N 215 F b o AP B B Py , M [y o, L i R ) R A A PR b 5 6 1)
FEE T Fe /IS , 3 HL SR R T4 e T S TR 2 N, ST 1 B b A L b T B R o

F4 RYIH 1988—2007 F£HERERM LR 2 HHEBIFE %
Table 4 Transition ratio of different wetland types during 1988—2007 in Shenzhen

MBI LR EAR P Guk K WML FrFH K T
Wetland type River Mangrove Pool Reservoir Beach Aquaculture
i River 35.56 0.29 0.65 0.27 0.84 2.53
LI Mangrove 2.97 19.2 1.28 0 1.24 20.21
Yi3E Pool 0.74 0.02 3.52 4.82 0 2.35
JKJE Reservoir 0.12 0 0.31 76.95 0 1.1
WS Beach 3.28 1.05 1.2 0 31.43 22.43
FRF /KT Aquaculture 1.27 0.37 0.99 0.33 0.09 15.41

x5 RYITH 1988—2007 FHAE R ELRHFEE 5 H i+ b F I KB 2 (B8] B HHAE/ %
Table 5 Transition ratio between wetland types and other landuse types during 1988—2007 in Shenzhen

MBI Bt P 3 Al FHoAtR i BT KA
Wetland type Farmland Orchard Forest Other agricultural land Built-up land Unused land
i River 2.19 1.23 1.75 4.07 49.01 1.63
LI Mangrove 0 0 1.08 0.09 53.92 0
Yi3E Pool 3.01 7.59 12.44 0.38 64.09 1.04
JKJE Reservoir 0.18 4.63 10.29 0.38 5.73 0.3
WEMEER Beach 0.01 0.29 2.22 0.11 37.82 0.16
FRF /KT Aquaculture 1.8 1.13 0.79 0.55 77.12 0.15

3 g
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