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Relationship between land use and nutrients in surface runoff in upper catchment of Miyun
Reservior, China. XU Er-qi*, ZHANG Hong-qi ( Key Laboratory of Land Surface Pattern and
Simulation , Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of

Sciences , Beijing 100101, China).

Abstract; Quantifying the relationship between the land use and water nutrient concentrations
would help guide land use management and water eutrophication control. Previous studies mainly
focus on the quantitative structure of land use and lack a comprehensive characterization of the
intensity and spatial distribution of land use. Taking the upper catchment of Miyun Reservoir as the
study area, we analyzed the impacts of land use on surface runoff nutrient concentrations. We set 52
water quality monitoring sites within sub-basins of the entire upper catchment of Miyun Reservoir
and collected water samples in each month. Using the remote sensing interpretation and spatial analy-
sis techniques, land use information was extracted, which included the intensity, slope, distance to
the rivers and sampling sites, and spatial arrangement. The land use information was used as
independent variables for the multiple regression models to predict the changes of total nitrogen,
total phosphorus and chemical oxygen demand concentrations. The consideration of the above four
aspects of land use information significantly promoted the explanatory capability of models, with the
coefficients of determination of multiple linear regression models changing from 0.294, 0.471 and
0.223 to0 0.532, 0.685 and 0.489, respectively. We also compared the mean cumulative contribution
rates of land use to nutrients and the corresponding cumulative area percentages with different flow
path distances to river. Results showed that the flowing migration path distance to the river in the
range of one kilometer was the key area to control water eutrophication in the upper catchment of
Miyun Reservoir. Finally, we proposed three measures to control and regulate the water eutrophica-
tion, including optimizing the farmland fertilizer management, strengthening the livestock manure
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handling, building forested filter strips and riparian buffer zones.

Key words: land use; water eutrophication; land use intensity; spatial distribution; Miyun Reser-
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Fig.1 Location of the upper catchment of Miyun Reservoir.
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Fig.4 Comparison of simulated and observed surface nutrient concentrations.
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(m) proportion Contribution Hoy 2 Contribution Hatb 2 Contribution HAaLZEA

(%) proportion Difference between proportion Difference between proportion Difference between
(%) area and (%) area and (%) area and contribution
contribution proportion contribution proportion proportion

200 6.0 44.4 38.4 23.9 17.9 30.1 24.1

400 10.8 52.7 41.9 35.1 24.3 41.5 30.7

600 15.9 58.3 42.4 44.1 28.3 51.0 35.1

800 20.4 63.1 42.7 50.5 30.1 57.8 37.5

1000 23.9 67.3 43.4 55.0 31.0 62.6 38.6

1200 27.8 70.5 42.7 59.3 31.5 66.4 38.6

1400 31.5 73.1 41.7 63.1 31.6 70.0 38.5

1600 34.5 75.1 40.7 65.9 31.4 72.6 38.1

1800 37.8 77.2 39.4 68.7 30.9 75.0 37.3

2000 40.9 79.0 38.1 71.2 30.3 77.2 36.3
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