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Fig.1  Image of Zhuxi River basin
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Impact of Land Use Change on Phosphorus Non-Point Source Pollution in Zhuxi River Basin
ZHANG Lei*?, YU Ying®, QIN Wu-gen'?, ZHANG Ru'*

(1.School of Resources Environment and Chemical Engineering,
Nanchang University, Nanchang 330031,P.R.China;
2.Key Laboratory of Poyang LLake Environment and Resource Utilization,
Ministry of Education, Nanchang 330029 ,P.R.China;
3.Jiangxi Agricultural Ecology and Resources Protection Station, Nanchang 330031,P.R.China)

Abstract: Water quality dynamics in a river is closely related to land use in the river's watershed. Pollu-
tants resulting from agricultural planting, livestock and poultry culture, and rural domestic sewage enter
the lake and streams in the form of non-point source pollution through different surface loading mecha-
nisms. In recent years, the impact of land use change on non-point source pollution has received increased
national and international attention. In this investigation, Zhuxi River of Wannian County in Jiangxi Prov-
ince was selected for a case study on the impacts of land use change on phosphorus and sediment loading,
and the interception capacity of the river basin. Based on land-use data in 2010 and 2018, the soil and water
assessment tool (SWAT) model was used to simulate non-point source phosphorus pollution, sediment
load and runoff in the Zhuxi River basin for the period 2010 —2018. The simulation results were then evalu-
ated using field measurements of hydrology and water quality. The aim of study was to provide a scientific
basis for more precise targeting of control measures to reduce phosphorus pollution in Zhuxi River, as well
as the formulation of non-point source phosphorus pollution control measures in the Poyang Lake basin.
Correlation coefficients (R?) and the Nash-Sutcliffe efficiency coefficient (E\s) show that the SWAT mod-
el had high simulation accuracy in the Zhuxi River basin and the model was applicable. The load intensity
of sediment and total phosphorus was positively correlated with coverage by farmland and settlement land,
negatively correlated with coverage by forest and grassland, and the loading intensities of total phosphorus
and sediment were highly correlated. The average annual loss rate of total phosphorus and sediment in 2010
and 2018 were, respectively, 0.535, 0.736 and 0. 558, 0. 752. The loss rate of sediment and total phos-
phorus in the two periods were higher in the northern and central areas than in the southern river basin.
Controlling the discharge of pollutants from agricultural production and rural life is important for reducing
non-point source pollution. Conversion of farmland to forest or grassland can effectively intercept pollu-
tants and play a role in preventing sand and soil erosion.
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