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Correlation Between LDI-based Land Use Types and Water Quality in Sanshan

Island of Taihu Lake National Wetland Park, Suzhou

YANG Zhao-hui, SU Qun, CHEN Zhi-hui, BAI Jun-wu, QIAN Xin-qiang, ZHANG Zhi-min
(School of Environmental Science & Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract ; Sanshan island of Taihu Lake National Wetland Park in Suzhou was taken as a case study to explore the relationship between
land use types and water quality under different spatial and temporal conditions. Firstly, principal component analysis was used to
calculate the comprehensive index of water quality for a given sampling site. Secondly, landscape development intensity index (LDI) ,
which can represent combined effects of land use types, was calculated based on GIS spatial analysis technology. Finally, overall
correlation between water quality and land use types was obtained by using Pearson correlation analysis. The results showed that the
water quality varied with the spatial distribution of the wetland park. Totally, water quality of west region was good and water quality of
east region was poor; Built-up land and water quality integrated index exhibited obvious positive correlation. And natural water and
water quality index was significantly negatively correlated; By building relationship of water quality index and LDI index within 100,
150, 200, 250, 300, 350, 400, 450 and 500 m radius buffer, Pearson’s r values between them were 0. 641, 0. 678, 0. 691, 0. 685,
0.691, 0.695, 0.680, 0. 653 and 0. 649 respectively (P <0.01). These statistics indicated obvious and stable overall correlation
between land use types and water quality. This can reflect a variety of land use types’comprehensive effects on wetland water quality,
and partly overcome the weakness of incomplete and difficult explanation for water quality changes with single type of land use.

Key words: wetland park; land use type; water quality; principle component analysis; landscape development intensity index
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Fig. 1 Location and land use types of the study area
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Table 2 Loading matrix of principal component
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Table 4 Water quality integrated index and LDI index for the sampling sites
T 7J<Jjﬁ;%%ﬁ L100 L150 1200 1250 1300 1350 1400 1450 1500
CE TR R TREL R R bz R R Eizg
1 8.05 1.59 1.72 1.68 1.65 1.56 1. 61 1.52 1.45 1.39
2 3.01 1.22 1.13 1.28 1.31 1.42 1.50 1.46 1.21 1.43
3 2.07 1.00 1. 00 1. 00 1.02 1.05 1.32 1.23 1. 16 1.11
4 1.95 2.10 1.99 1.71 1.85 1.70 1.87 1.85 1.75 1.82
5 2.01 1.00 1.00 1. 00 1.06 1.09 1. 14 1.25 1.23 1.42
6 5.20 2.88 2.99 2.91 3.15 2.96 2.77 2.73 2.84 2.75
7 5.44 1.76 1.84 1.76 2.22 2.11 2.31 2.28 2.34 2.28
8 1. 00 1.00 1.00 1.00 1.00 1.00 1.02 1.02 1.02 1.01
9 10. 00 2.94 2.92 2.79 3.43 3.01 3.22 3.02 2.83 2.92
10 4.02 2.84 2.71 2.61 2.64 2.56 2.43 2. 46 2.53 2.59
11 1.24 1.55 1. 46 1.31 1.44 1.36 1.42 1.34 1.27 1.18
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17 3.07 1.00 1.13 1. 16 1.43 1.39 1.73 1.67 1.53 1.45
18 1.47 1.35 1.42 1.48 1.75 1. 60 1. 67 1.52 1.38 1.44
19 8.76 2.62 2.56 2.49 2.61 2.51 2.22 2.24 2.41 2.52
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Fig. 6 Correlation analysis between water quality integrated index and LDI integrated index
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