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Spatial and seasonal variations of nitrate-N concentration in groundwater within

Chao Lake watershed

WANG Qingsuo*, GU Ying, SUN Dongbao
Institute of Environment and Sustainable Development in Agriculture, CAAS/ Key Laboratory of Dryland Agriculture, MOA, Beijing 100081, China

Abstract: 253, 249 and 230 water samples from wells in Chao Lake watershed were respectively obtained in winter
(2009), spring (2010) and summer (2010), and analysed for nitrate-N to discover its spatial and seasonal patterns.
Groundwater nitrate contamination in Chao Lake watershed is severe, which more than 20% of shallow wells sampled in
winter, spring and summer, respectively, show groundwater nitrate-N exceed 10 mg/L, the WHO limit for drinking water.
The groundwater nitrate-N concentration in the north region of Chao Lake watershed is higher than that in the south region.
The nitrate-N concentration in the south region decreases from western hill to eastern plain while that in the north region is
lower in north-east part which is the divide between Yangize River and Huai River. Rank of nitrate-N concentration in
different land uses is village > vegetable land > dryland > town > rice-rape (or wheat) cropping field > orchard > single
cropping rice field > livestock farm. In general, the nitrate-N concentration highlights significantly seasonal pattern with that
being almost the same in winter and spring, and higher than that in summer from the whole Chao Lake watershed. However,
seasonal patterns of nitrate-N concentration are different in different land use types, which the pattern of winter > spring >
summer is found in vegetable land, orchard and rice field, that of spring > winter > summer in dry land, town and livestock

farm, and that of spring > summer > winter in village, possibly due to different time and amount of fertilizer application.
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Fig.1 Sampling sites and groundwater NO3-N concentrations in Chao Lake watershed in winter, spring and summer
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