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Differences in impacts of landscape patterns on surface water quality across multiple spatial scales in Poyang Lake
urban agglomeration//Lyu Wenjun', Xu Jing', Li Jing’, Liang Changmei’, Jin Ye*, Guo Changlong', Tao Shiyong'
(1. State Key Laboratory of Water Resources Engineering and Management, Wuhan University; 2. Central-Southern Safery &
Environment Technology Institute Co. , Lid. ; 3. Hubet Water Resources Research Institute; 4. Bureau of Hydrology,
Changjiang Water Resources Commission )

Abstract: Based on the water quality monitoring data from 26 monitoring sections of Poyang Lake urban agglomeration in
2021, this study extracted landscape pattern metrics under six spatial scales, including riparian buffer zones ranging from
200 m to 2 000 m and corresponding sub-watersheds, using the GlobeLand30 dataset. Redundancy analysis and other
statistical approaches were adopted to explore multi-scale correlations between landscape patterns and surface water quality.
The results showed that the water quality at all monitoring sections met the good grade or above. Water bodies and
cultivated land constituted the dominant land use types across riparian buffer zones, while forestland and cultivated land
occupied the largest proportions at sub-watershed scale. Construction land, cultivated land and wetland exhibited source-
landscape characteristics, whereas forestland exerted positive effects on water quality conservation. In most scenarios, the
largest patch index and contagion index had the strongest impact on water quality variations. Human-induced landscape
transformation and resultant landscape fragmentation potentially elevated the risk of pollutant transport into rivers.
Landscape pattern within 1 000 m riparian buffer zone presented the strongest correlation with surface water quality.
Accordingly, this study proposes optimizing landscape pattern allocation at 1000 m riparian scale, strengthening pollutant
discharge regulation and sewage treatment, and prioritizing the ecological functions of dominant landscape patches.
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Fig.1 Land use types and spatial scale division of Poyang Lake urban agglomeration
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Table 1 Scoring standards of surface water quality

indicators in Poyang Lake urban agglomeration
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Fig.3 Variations of various water quality indicators
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Table 2 Statistical analysis of landscape pattern at different spatial scales
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Table 3 Explanatory rates of water quality indicators for landscape patterns at different spatial scales
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Fig.5 Results of redundancy analysis between landscape patterns and water quality indicators at different spatial scales
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Table 4 PLSR regression coefficients of landscape patterns and water quality indicators in 1000 m riparian buffer zone
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