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Abstract: On account of the deteriorating environment in agricultural ecologic system of the Yangtze River Delta Region with rapid economic
development, we need a comprehensive evaluation of environmental quality for the system. The research area was divided into three regions
based on the geological setting and anthropogenic activities, in order to characterize heavy metals and pollution level of different regions. Dis—
tribution and characteristics of heavy metals in irrigation regions were expatiated by utilization of the multiple statistical method. Through
principal component analysis, we elucidated the cause of diversities for components and pollutants of sediments. The ecological risks of heavy
metals were further evaluated by composite risk index. The resulis showed that similarities and differences in distribution and characteristics
existed in distinctive regions. The enrichment coefficients of heavy metals in sediments showed a higher level in Zhejiang plain, and a lower
level in Taihu drainage. The changes of coefficients were largest in Zhejiang plain, while those of Taihu drainage were relatively small. Princi—
pal component analysis showed that the various sources of heavy metals presented in the research district. Mercury, Cu, Pb, As comprised
main elements in the area along two sides of Yangtze River, which was related to the use of agricultural fertilizers and the discharge of munici—
pal sewage. The principal components of Zn, Cr, Cu in the Taihu drainage reflected the pollution of industrial inputs such as electroplating,
chemical plants. The principal component scores in Zhejiang plain had a wide range of factor plots, indicating the complexity of metal
sources. The ecological risks of these samples were evaluated with the Hakanson ecological risk index, and results were exhibited in map. It

was concluded that the single factors of the ecological ricks for irrigation regions metals declined with Cd>Hg>Pb>As>Cu>Zn>Cr. The poten—
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tial ecological risks of sediments from different irrigation regions manifested a slight level in most areas of the Yangize River, but manifested a

moderate level in the northern area of Zhejiang plain in view of the comprehensive risk index.

Keywords: heavy metals; major elements; ecological evaluation; agricultural irrigation areas; Yangtze River Delta Region
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Table 2 Concentration of major elements of sediments from different regions(102)

X, | Na,O MgO ALO; Si0, K0 Ca0 Fe,0;
HILX Fiikdl 0.86~1.96 0.68~2.30 9.30~15.30 59.47~76.52 1.52~2.79 0.67~6.56 2.88~6.22
FE 1.38 1.54 12.25 68.36 2.10 2.32 4.58
Cv 0.23 0.32 0.12 0.07 0.16 0.65 0.18
KX Eiii| 0.75~1.66 0.57~2.05 9.70~15.51 63.35~77.05 1.26~3.20 0.73~5.63 3.18~5.89
SE¥HE 1.26 1.30 13.29 68.21 2.16 142 4.83
Cv 0.16 0.27 0.11 0.04 0.19 0.67 0.14
WIVLX Fiikdl 0.32~1.66 0.28~1.71 8.98~15.65 64.85~80.08 1.61~3.50 0.27~1.99 1.30~5.59
FE 1.09 0.94 12.64 72.04 2.66 0.74 3.92
Co 035 0.46 0.13 0.06 0.17 057 0.29
R3 KEABRARYHPESBHZ ESTHEHE(10°)
Table 3 The special distributions of heavy metals in sediments of the Yangtze River Delta Region(10)
mH As Hg Cu Pb Zn Cd Cr
YEILIX Bz 4.15~18.06 26.54~353.10 15.68~116.46 15.44~159.81 41.47~1 048.08 50.89~1 368.61 49.16~267.31
e 8.62 115.60 29.55 25.78 104.27 186.98 83.80
Cv 0.38 0.80 0.76 1.10 2.26 1.64 0.50
R 35.71% 46.43% 82.14% 71.43% 85.71% 32.14% 50.00%
KX S 3.69~12.51 84.15~473.99  16.67~118.40 16.34~126.30  50.71~587.52  59.64~495.45 55.07~164.56
e 8.37 199.11 3191 30.63 99.61 156.27 88.25
Cv 0.25 0.49 0.56 0.67 0.95 0.64 0.23
R 31.03% 93.10% 96.55% 93.10% 96.55% 20.69% 79.31%
WL X Eiii| 2.02~14.15 20.00~595.75  12.07~328.00 28.60~194.50  77.54~532.48  95.63~500.00 31.83~214.39
e 8.24 207.04 37.22 42.64 139.77 241.98 92.19
Cv 0.36 0.61 1.67 0.71 0.61 0.59 0.46
HIRR 48.39% 96.77% 90.32% 100.00% 100.00% 48.39% 70.97%
HEEY 9.40 110.00 18.90 19.50 59.20 270.00 79.30

F:Hg, Cd #4720 107
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Figure 1 Enrichments of heavy metals in sediments from different agricultural irrigation areas of the Yangtze River Delta Region
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Table 4 The eigenvalues and factorial loadings of the main components in sediments
X HEFETH T St i k2 g b i

FHIEIE Ji Z280/% FR% FHIEE Ti ZH9/% A%

WX 1 4.48 32.02 32.02 3.75 26.78 26.78

2 3.92 27.98 60.00 3.11 22.23 49.01

3 1.46 10.43 70.42 2.81 20.10 69.11

4 1.25 8.93 79.35 1.43 10.24 79.35

KIX 1 3.52 25.14 25.14 3.27 23.33 23.33

2 2.78 19.87 45.01 241 17.24 40.56

3 2.03 14.46 59.48 2.26 16.15 56.71

4 1.58 11.28 70.75 1.97 14.04 70.75

WL 1 4.57 32.66 32.66 4.15 29.62 29.62

2 2.18 15.58 48.24 2.28 16.25 45.88

3 2.03 14.46 62.70 2.17 15.51 61.38

4 1.56 11.13 73.82 1.74 12.44 73.82
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Figure 2(a) Principal factor diagram of compositions in sediment

from the Yanjiang region
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Figure 2(b) Principal factor diagram of compositions in sediment

from the Taihu region
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Figure 2(c) Principal factor diagram of compositions in sediment

from the Zhejiang region
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Table 5 Potential ecological risk factor(E; ) and potential ecological risk index(R;)for pollution level
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Figure 3 Map of potential ecological risk for sampling sites in different regions
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