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Spatial Scale Effect of Landscape Pattern on Water Quality
Change in North Canal Watershed

DING Lin, ZHENG Ziying, LIU Jin, WANG Fenghua

(Hebei Key Laboratory of Environmental Change and Ecological Construction,School of Geographical

Sciences, Hebei Normal University,Shijiazhuang Hebei 050024 ,China)

Abstract: Urbanization leads to changes in landscape patterns and alters pollutant production and
transport, which in turn affects water environment quality.In this study,based on land use maps and water
quality monitoring data from July 2014 to July 2015, six spatial scales, including watershed, 100, 300,
500,1 000 and 1 500 m riparian buffer zones,were selected in North Canal Watershed of Beijing.Redundan-
cy analysis and multiple stepwise regression analysis were used to study the effect of urban landscape pat-
terns on water environment quality variations at different spatial scales. The results indicated that urban
landscape patterns have a significant effect on river water quality, with the 1 000 m riparian buffer zone
having the most substantial impact,accounting for 72.42% of the variation in water quality. The impact of
landscape metrics at class level on water quality was higher than that at landscape level. The patch density
and landscape shape index of agricultural land (PDagr,LSlagr) had the most significant negative effect on
riverine water quality in the 1 000 m riparian buffer zone. Therefore,in the 1 000 m riparian buffer zone, the
rational layout of agricultural land is emphasized to reduce the fragmentation and boundary complexity of

agricultural land,which is beneficial to the improvement of urban river water quality.
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Fig.1 Location of North Canal Watershed Showing the Monitoring Sites and the Buffer Zones with Different Widths
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Tab.1 Landscape Metrics at Landscape and Class Levels Used in This Study
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Fig.2 Proportions of Landscape Types in Different Scales of North Canal Watershed
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Fig.3 Statistics of Landscape Pattern Indexes in Different Buffers
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Tab.2 Descriptive Statistics of Water Quality Indicators of North Canal Watershed mg/L
TR T2 /M ITPN: V- H LEEDAE T o 22 i £ g i
COD T 1.00 335.00 47.80 42.00 37.45 3.16 18.19
HiTA 2.00 112.00 27.25 34.00 22.72 0.97 1.02
T 0.01 25.00 5.19 4.07 5.34 1.33 1.54
NO; —N
HiTA 0.01 17.10 3.83 1.59 4.59 1.28 0.68
T 0.03 57.70 9.53 7.48 8.57 1.57 0.34
NH, " —N
piTa 0.03 31.60 6.62 4.27 6.75 1.24 1.54
TN T 0.11 136.00 17.30 16.90 11.84 5.11 50.22
piTa 1.52 52.30 14.98 9.36 12.69 1.16 1.58
T 0.01 17.20 2.86 1.76 3.14 1.47 2.37
SRP
piTa 0.03 15.30 2.65 1.76 2.66 1.64 3.81
p T 0.03 7.09 1.29 0.89 1.56 1.32 1.99
piTa 0.03 6.10 1.16 0.82 1.08 1.58 3.25
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Tab.3 Results of Redundancy Analysis of Water Quality Indicators and Landscape Variables
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Fig.4 RDA Ordination Chart of Landscape Indexes and Water Quality Indicators of 1 000 m Buffer Zone
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Tab.4 Relative Contributions of Landscape Metrics to the Variation of Water Quality Parameters

fifp A ik pa TR/ Y
LPIbui 0.001 16.51
PDagr 0.001 13.78
PAFRAC 0.001 7.21
LSI 0.008 6.20
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EDund 0.011 3.96
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IJIfor 0.033 1.07
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Tab.5 Stepwise Multiple Regression Analysis Results of Water Quality Indicators and Landscape Metrics

K B HE A [l )5 77 72 R? JH% R* p1E
COD COD=2.602+1.116LPlagr 0.740 0.729 XK
NO;~ —N NO;  —N=3.188—1.955PDagr—2.467LPIund 0.662 0.632 %%
NH, " —N NH, " —N=12.73—2.185EDbui+1.757PDagr— 3.722PDroa 0.875 0.857 XK
TN TN=5.685—0.11LSIfor+1.663DIVIund 0.654 0.622 XK
SRP SRP=0.333EDagr—0.062LPIbui 0.858 0.846 KK
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