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Impact of the urban landscape pattern in the Hangzhou Section of the Beijing-

Hangzhou Grand Canal on the river aquatic environment

LI Xue, ZHANG Jing, YU Wanqing, FAN Yashuang, LI Xiaoyu”
School of Forest and Biotechnology, Zhejiang A&F University, Hangzhou 311300, China

Abstract: In recent years, human activities have significantly changed theterrestrial ecological environments. As an
essential component of human activities, urbanization has a profound impact on the aquatic environment, which is one of
terrestrial ecological environments. In this article, Hangzhou City was used as the research area, and the Hangzhou section
of the BeijingHangzhou Grand Canal was taken as the research object. Based on the establishment of buffer zones with
different radii for water quality monitoring sites, the impact of urban landscape patterns on the aquatic environment of river
networks was analyzed. The results indicate that: (1) the urban and rural landscapes in the Hangzhou section of the
Beijing-Hangzhou Grand Canal possess a mosaic structure, developed river network, high degree of landscape
fragmentation, complex and diverse patch shape, typical characteristics of urban-rural fringe, and obvious differentiation of
human activity intensity. (2) The spatial features of the various landscape types distributed along the river are very distinct.
The landscape pattern index changes with the increase of the buffer radius. Once the buffer radius reaches 1000 meters, the
landscape pattern index maintains a relatively stable state.(3) The content of nitrogen pollutants in the water system in the
Hangzhou section of the Beijing-Hangzhou Grand Canal is generally at a high level, and the total phosphorus (TP) content
is at a low level. Lands for construction and agriculture have a relatively high influence on water quality. (4 ) Different

landscape pattern indexes have certain explanatory power for different water quality indexes during different periods, and the
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impact of the same landscape index on the aquatic environment in flood seasons and non-flood seasons is quite different and
even opposite. The overall pros and cons of the impact of landscape pattern in dense river network urban areas on river

aquatic environments need to be further weighted.

Key Words: landscape pattern; water quality; buffer zone; the Hangzhou section of the Beijing-Hangzhou Grand Canal
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Fig.1 Location map of the Hangzhou section of the Beijing-Hangzhou Grand Canal
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Table 1 Classification standard of landscape types in Hangzhou section of the Beijing Hangzhou Grand Canal
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Fig.3 Landscape map of the Hangzhou Section of The Beijing-Hangzhou Grand Canal
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Fig.4 The composition of landscape types at different scales in the Hangzhou Section of The Beijing-Hangzhou Grand Canal
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Table 2 Descriptive statistics of water quality indicators

Yo ol G e o
index(mg/L) Month Minimum  Maximum  Average Median deviation of variation | Skewness Kurtosis
S NH;-N 31 0.01 7.47 1.71 1.29 1.39 0.81 1.90 4.8
A 0.13 48 1.77 1.64 0.89 0.50 1.03 1.39
11 A 0.0 8.97 1.32 0.97 1.28 0.96 3.59 18.07
fiti%& NO3-N 31 0.09 435 1.76 1.71 0.87 0.50 0.71 1.37
71 0.04 2.99 1.14 1.06 0.6 0.53 0.76 0.78
11 A 0.07 8.73 1.68 1.50 1.34 0.79 2.84 11.72
A TN 3 1.72 26.4 7.57 5.29 5.46 0.72 1.87 3.29
Total nitrogen 7H 0.86 8.34 3.58 3.53 1.28 0.36 0.86 2.11
11 A 0.81 10.57 3.45 3.11 1.85 0.54 1.56 3.23
BBk TP 34 0.05 1.21 0.39 0.33 0.24 0.60 1.49 2.65
Total phosphorous 71 0.11 0.7 0.32 0.29 0.12 0.38 1.26 2.05
1A 0.04 1.32 0.25 0.20 0.21 0.86 3.38 12.23
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Table 3 Correlation between landscape types and water quality indicators
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Fig.6 RDA ordination chart of the area ratio (%) of landscape type and water quality index of 1500 m in circular buffer zone
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Table 4 Stepwise multiple regression analysis of landscape types and water quality indicators

P[] K e bR b AuI iy e P

Month Water quality index Multiple linear regression models with step—wise

3 H March A —
A fiti % = 0.035A+0.016B+1.004 0.14 0.006
MA MA =-0.269C+0.296A+6.911 0.181 0.001
JoN JiW=0.002D-0.03E+0.31 0.148 0.004

7 H July AR A, =0.048D+0.703 0.317 <0.001
A fiti %, = 0.055E+0.05F-0.028D+0.038G+1.489 0.377 <0.001
BA % =0.053A+0.095F+2.755 0.136 0.006
pExi JE=-0.007C+0.380 0.081 0.016

11 H November AR A =-0.066C+1.885 0.057 0.044
{TEEA Bl = -0.065G+0.065A-0.052D+2.264 0.281 <0.001
BA FA=0.03B+0.101A+1.657 0.157 0.003
Jy —

ARERDS DA (%) B AREAN (%) 5 CARFRAKIAE (%) ;D AFRE R (%) ; E AARFH (%) s F AR AL (%) 56

RFEH (%)
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Table 5 Stepwise multiple regression analysis results of landscape pattern indices and water quality indicators

T[] K pidE bR e Aty 2 »

Month Water quality index Multiple linear regression models with step-wise

3 H March BA —
T fili % =0.0291J1-0.261 0.082 0.015
A B =-42.473PAFRAC+66.201 0.063 0.034
R —

7 H July AA B =-0.0241J1+17.137DIVISION-13.135 0.134 0.007
- A = §5.37191)SAFRAC +0.0381JI+0.01PD + 0. 142CONTAG + 2. 938SHDI - 0.469 <0.001
BA —
R —

11 A November AR B =1.524SHDI-1.32 0.063 0.033
T A fiti & = 0.062CONTAG+0.0631J1-5.525 0.175 0.001
MA B =-0.1LPI+0.0641J1+0.079 0.164 0.002
pER T —
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