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Fig.1 Study site at Yancheng coast, Jiangsu
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Fig.2 Land use map of the Yancheng coastal zone in 1975,1991,2000 and 2006

http: //www. shhydxxb. com



6 MM, 45 SRR A R UG R AR (L AN EE & J 25 [E) 0 A A S AT 915

100000
90000
80000
70000
60000 [N
50000
40000

N
N
N
N
N
N
N
30000 [N
N
N
N
N
N
N

81975
=1991
02000
02006

T/ hm?

20000
10000

3 HHRERKE
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Tab.1 Landscape metrics in 1975 —2006 of the study area
BEEk BEEk BARBEH K- RAERE [23792 s FRE R AR
i ] e B Eiit 4 SIHEEL EiE 4 Eiit 4 it Eig 0
NP PD LPL/% PAFRAC AL/ % CONTAG/% SHDI PLADJ/ %
1975 4f 498 0.1850 9.046 9 1.401 6 84.132 9 44.241 8 1.7353 82.90
1991 4 393 0.1215 25.8230 1.336 9 89.459 9 48.716 9 1.805 5 88.24
2000 4E 393 0.120 1 17.458 0 1.3822 88.593 5 50.050 7 1.732 1 87.41
2006 4E 374 0.112 5 22.2100 1.356 0 89.369 9 51.130 3 1.706 8 88.19
F2 1975-1991 &£ LI FHRBT{L
Tab.2 Change of land use in 1975 —1991 km’
1975 g TN N
1001 W f AE O ME FEH O e kW it
W 21.03 0.31 0.10 0.87 1.86 0.01 4.33 0.70 29.21
th Yk 1.15 68.77 19.43 154.70 188.63 6.57 43.95 88.01 571.21
HhH 0.10 9.14 284.55 12.74 41.45 0 35.02 0.20 383.2
JAE S 10. 66 0.40 0.64 114.71 170.48 0 104.30 0.82 402.01
i 0.11 0.07 0.03 4.06 166. 66 0 54.40 0 225.33
FH 0.14 0 0 11.97 1.13 0.01 0.37 0.65 14.27
St 3.18 0.03 0.17 1.49 95.38 0.00 299.69 1.70 401.64
R H 2.10 13.71 0.10 260. 89 51.61 8.29 32.26 265.59 634.55
K 0.01 0 0 0.02 4.14 0 25.89 0 30.06
Bit 38.48 92.43 305.02 561.45 721.34 14.88 600. 21 357.67 2691.48
F3 1991 -2000 £ 37| AR T
Tab.3 Change of land use in 1991 —2000 km’
1991 N e N N
2000 R Yk EhH ok S s B2 SR A H /S it
W 28.52 0.79 0 0.71 0.16 0.01 12.69 3.01 0.10 45.99
£ 3 0.31 408.57 0.50 229.06 120.22 0.91 97.96 73.02 17.07 947.62
HhH 0 0.86 383.31 4.34 0 0 0.27 1.33 0 390. 11
=ES 0.20 0 0 80.32 12.26 0.19 8.11 3.07 0.43 104.58
i 0 0 0 4.02 51.51 0 37.86 0.62 7.55 101.56
¥ 0 0 0 2.14 2.15 5.78 0.28 0.07 0 10.42
St 6.72 0 0 2.96 33.64 0 578.09 0.13 1.09 622.63
A H 0.82 161.59 0.00 77.82 5.43 7.34 4.90 555.13 0 813.03
K 1.75 0.37 0 4.01 1.29 0.02 139.20 0.15 6.50 153.29
it 38.32 572.18 383.81 405.38 226.66 14.25 879.36 636.53 32.74 3189.23
4 2000 -2006 £F 1317 AR
Tab.4 Change of land use in 2000 —2006 km®
2000 N e e N N
2006 R Yk EhH ok S s B2 SR A H /S it
W 33.44 0 0 0.16 0 0 3.52 0.04 0.01 37.17
£ 3 0.06 746.02 1.59 18.44 10.95 0.56 12.52 55.85 70. 88 916.87
HhH 0 2.53 388.13 0 0 0 0.24 0.09 0 390.99
=ES 0.33 18.67 0 67.93 26.23 0 0.40 2.22 3.51 119.29
W 0.05 0.23 0 1.05 51.73 0 39.19 0 2.75 95
¥ 0 0.07 0 0 0 8.12 0 0.45 0 8.64
JGUeME 10.47 8.71 0.14 0.02 3.80 0 595.63 0.12 1.52 620.41
A H 0.98 170.09 0.25 13.78 5.53 1.74 0.72 754.26 0.29 947.64
K 0.66 1.29 0 3.21 7.78 0.01 49.77 0 74.33 137.05
it 45.99 947.61 390.11 104.59 106. 02 10.43  701.99 813.03 153.29 3273.06
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®5 ESETRHGITER
Tab.5 The statistical information of the 6 heavy metals
ERITE Cr Cu Fe Mn Ni Zn
SEME/ (mg/kg) 54.52 19.14 25 875.78 548.83 26.49 62.59
e 8.02 8.77 4158.42 132.54 4.93 16.55
AR 5 2B % 14.71 45.82 16.07 24.15 18.61 26.29
U4 -0.39 3.4 -0.14 0.71 -0.06 13.95
i E 0.64 1.22 0.85 1.19 0.87 3.06
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Fig.8 The changing patterns of the coastal landuse from the natural wetlands
to the human dominated landscapes from 1991 to 2006
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Tab.6 Comparison of heavy metals contents in coastal zone mg/kg
BN Cr Cu Fe/ % Mn Ni Zn
HEHE 46.71 20.22 3.42 375.19 21.68 60.69
2004 AERI SEH{E 51.03 22.28 2.05 448.2 21.81 69. 44
2007 4ERI -4 1H 54.52 19.14 2.59 548.83 26.49 62.59

T :2004 AF R4 fER P E 3P E s 0BS5S 2007 4E MM TSI 22 Ak

P, B RS ESSEEAT 2 K RS FHEM R A S R ; A
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Evaluation of spatial correlation between landscape pattern changes and
heavy metals spatial interpolation analysis along Yancheng coast

TIAN Zhuang', FANG Shu-bo®, YIN Chun-sheng', ZHANG Yin-jiang’, AN Shu-ging’, CHENG Hai*

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. College of Fisheries and Life
Science, Shanghai Ocean University, Shanghai 201306, China; 3. Institute of Wetland Ecology, School of Life Science,
Nanjing University, Nanjing 210093, Jiangsu, China; 4. Administrative Agency for Jiangsu Yancheng National Natural
Reserve, Yancheng 224057, Jiangsu,China)

Abstract: How to control the potential ecological risks posed by heavy metals (HM) through the landscape
regulation in coastal and estuary areas is a hot issue in wetland science. Taking the Yancheng coastal zone as
a case, the landscape pattern changing process in 1975,1991,2000 and 2006, and their associated effects on
HM accumulating were analyzed, integrating the spatial interpolation analysis of 6 HM of Cr,Cu,Fe,Mn, Ni
and Zn. The result showed that the landscape changed dramatically from natural wetlands and barren lands in
1975 to fish ponds and farm lands in 2006. Artificial landscapes kept expanding while natural landscapes
continued reducing. The landscape changing process reflected the development modes of the coastal areas.
The HM analysis showed that the concentration of Cr,Cu,Mn,Ni,Zn had varied from the background values of
46.71, 20.22, 375.19, 21.68, and 60.69, to the values of 54.52, 19.14, 548.83, 26.49, and 62. 59
(mg/kg)in 2007. It revealed a high correlation by the coupling analysis of landscape changing patterns and
HM spatial concentration. How to establish quantitative coupling models of landscape pattern and process of
HM accumulation to help regulating the landscape to reduce the regional ecological risks posed by HM is still
a hot and hard question to be further studied.

Key words: landscape metrics; spatial heterogeneity ; coastal wetland ; heavy metal ; coupling analysis
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