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Landscape effects on temporal and spatial pattern of groundwater nitrate concentrations in the Jinjing catch—
ment

LIU Bai-yang™, YIN Li-ming’, LIU Xin-liang®, LI Qiao—yun", WANG Yi? LI Yong®, WU Jin—shui’

(1.College of Biological Science & Technology, Hunan Agricultural University, Changsha 410125, China; 2.Changsha Research Station for A -

gricultural & Environmental Monitoring and Key Laboratory of Agro—ecological Processes in Subtropical Regions, Institute of Subtropical A-

griculture, Chinese Academy of Sciences, Changsha 410125, China; 3.Hunan Water Resources and Hydropower Research Institute, Changsha
410011, China)

Abstract : Groundwater samples were randomly collected from 120 wells in the selected Jinjing River catchment, Changsha County, Hunan

Province, in the spring, summer, autumn, and winter of 2013—2014, to determine landscape pattern effects on groundwater nitrate concen—

trations(NO3—N) using the Moran's I index and spatial lag regression analysis. The results suggested that : groundwater NO;-N pollution oc—
curred in the catchment, with 4.9%~17.5% samples exceeding the WHO drinking water standards(>10 mg N+-L™), and particularly higher
pollution frequencies in summer and winter than those in spring and autumn seasons; groundwater NO;—N concentrations showed obvious
spatial auto—correlation mainly due to the NO5=N transport through groundwater flow, and the Moran’s global indices were greater in sum—
mer and autumn(0.254~0.277 ) than in spring and winter(0.152~0.170) at the catchment scale; groundwater NO;—N concentrations signifi—
cantly related to the areal proportion of agriculture, forest, and residential area when fitted by the spatial lag regression model (P<0.05),

and their determine coefficients of fitting strongly varied with seasons and the radius from the wells. Therefore, the results could provide

technical basis for reasonable landscape planning to protect the groundwater environment and drinking water safety in subtropical hilly agri-
cultural catchments.
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Figure 1 Jinjing catchment land use map, sampling spatial distributions and its surrounding gradient buffer zones
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Figure 2 Spatial distribution of groundwater NO;—N concentrations
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Figure 4 Determine coefficients between land use composition and groundwater NO;—N concentrations
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