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Response of Urban River Water Quality to Spatial Land Use Change in a
Riparian Zone Under Different Drainage Systems

Ding Lei
CShanghai Municipal Engineering Design Institute (Group) Co. Ltd., Shanghai 200000, China]
Abstract: [ Objective ] The objective of this study was to determine how the response relationship between
urban riparian land use and water quality changes due to different drainage systems and riparian buffers in
order to provide a practical reference for the planning and development of urban riparian zones resulting in
improved water environment and ecological restoration. [ Methods] We used redundancy analysis and the
ecological landscape pattern method with water quality and land use data from Suzhou Creek in Shanghai in
2018 to quantitatively determine the response of river water quality to land use change for different drainage
systems and different widths of riparian buffer zones. [Results] O Land use structure and water quality of
the Suzhou Creek riparian area showed obvious spatial and temporal differences between the self-drainage
area and the sewer-drainage area. Water quality during the flood season (April-October) was worse than
during the non-flood season, and water quality in the self-drainage area was generally better than in the

sewer-drainage area. @ Landscape patch density of the water area and agricultural land in the riparian zone of
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the self-drainage area significantly affected the variation of water quality in the 100—600 m buffer width.

@ Proportion and patch dominance of ecological land significantly affected the variation of water quality in

the riparian zone of the sewer-drainage area, and impacted water quality in a range of 100—1 200 meters of

the riparian buffer width. @ Land use accounted for the greatest amount water quality change (56.9%) in the

buffer width of the 1 200 m riparian zone in the sewer-drainage area. The explanatory ability of the

sewer-drainage area (44.1%—56.9%) was generally higher than that of the self-drainage area (31.1%—

52.8%). [ Conclusion ] There were significant spatial differences in the key variables that influenced the

relationship between riparian land use and water quality in the self-drainage area and the sewer-drainage area.

In addition, landscape pattern showed a more intensive influence and a larger effect on the variation of water

quality in the sewer-drainage area of the riparian zone.

Keywords: urban river; riparian zone; redundancy analysis; water drainage system; river water quality; land use
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Fig.2 Characteristics of water quality differentiation in Suzhou Creek between self-drainage area and sewer-drainage area
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Fig.4 Spatial variation of riparian impervious rate of Suzhou

Creek in both self-drainage area and sewer-drainage area
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Table 3 Significant impact variables and explanatory ability of landscape pattern index of Suzhou

Creek with different buffer width in both self-drainage area and sewer-drainage area

=N E=N P ]
SR AR P . . . . S S fi
Nk EE 15 % R Y R AIE{E Axisl Axis2 Axis3 Axis3 %/
pdwar 44.7 Eigen values 0.528 0.063 0.195 0.103
100 . . 52.8
Ipiarc 14.3 CPC 87.2 72.6 0.0 0.0
pdwar 37.7 Eigen values 0.467 0.096 0.259 0.121
200 46.7
B pdarc 18.5 CPC 86.6 67.7 0.0 0.0
HE Eigen values 0.323 0.433 0.170 0.034
400 de,\T 32.3 . 32.3
X CpC 75.7 0.0 0.0 0.0
600 cohwar 20.6 Eigen values 0.311 0.020 0.424 0.161 a1
cohgeo 20.3 CPC 73.8 28.3 0.0 0.0 ’
Eigen values 0.382 0.386 0.168 0.039
800 de\u) 38.2 e 38.2
CpPC 81.1 0.0 0.0 0.0
edip 45.8 Eigen values 0.462 0.165 0.215 0.089
1 000 46.2
pdarc 16.8 CPC 86.4 77.8 0.0 0.0
pdwar 48.1 Eigen values 0.560 0.178 0.124 0.073
100 pd}j(‘() 22 ) 56.0
. CPC 100.0 0.0 0.0 0.0
lpl};(‘() 16.2
pdwar 46.7 Eigen values 0.551 0.186 0.113 0.09
200 pdE(‘() 21.8 55.1
CPC 64.8 86.7 100.0 0.0
cohgeo 16.5
jiwar 48.7 Eigen values 0.492 0.181 0.21 0.07
5 400 plandyco 18.5 49.2
CpPC 73.2 100 0.0 0.0
HE cohgco 16.5
X IR 45.7 Eigen values  0.540 0.172 0.093 0.126
600 plandr—:(‘() 21.6 54.0
CPC 67.1 88.4 100.0 0.0
pdeco 13.2
IR 28.4 Eigen values 0.441 0.091 0.196 0.149
800 44.1
cohgeo 24.8 CpPC 82.9 100 0 0
Jiwar 43.5 Eigen values 0.566 0.182 0.093 0.082
1 000 Ipinn 22.2 56.6
CPC 67.3 88.9 100 0.0
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Jiwar 43.4 Eigen values 0.569 0.170 0.091 0.009
1 200 1pi1\[) 23 56.9
CpPC 68.6 89.1 100 0.0
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matrix in both self-drainage area and sewer-drainage area
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