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Influence of Spatial Pattern of Paddy Field on the Losses of Nitrogen and

Phosphorus in Three Gorges Reservoir Area

CHEN Cheng-long' , GAO Ming' > * | NI Jiu-pai' >, XIE De-ti"*’, DENG Hua'

(1. College of Resources and Environment, Southwest University, Chongqging 400715, China;2. Chongqing Engineering Research
Center for Agricultural Non-point Source Pollution Control in the Three Gorges Reservoir Area, Chongqing 400715, China; 3. Key
Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, Chongging 400715, China)

Abstract: This paper used three plots of paddy field in Wangjiagou small catchment in Fuling District, Chongqing Municipality as a
case study. Wangjiagou, located in Three Gorges Reservoir Area, provided a good case in terms of its closeness of surface runoff. The
samples of individual rainfall of twelve times and process of two typical individual rainfalls on three plots of sloping paddy field were
collected from 2014 to 2015. These samples were used to analyze the influence of spatial pattern of sloping paddy field on the
concentration of nitrogen and phosphorus in the surface runoff. The samples of daily runoff in subcatchments in 2010 and 2015 were
used to analyze the influence of spatial pattern change of subcatchments’ paddy field on the concentration of nitrogen and phosphorus in
the surface runoff. The results indicated that the removal rates of TN, NO; -N and TP of paddy field at the valley bottom were higher
than those in the mid-slopes. The removal rate of TP would be higher if plot size of paddy field at the bottom got bigger. During
individual rainfall event, the losses concentration of TN, NO; -N and TP in the paddy fields was significantly different among three
different spatial patterns during the previous period of heavy rain event, but it became different during the next period of moderate rain
event. The two subcatchments’spatial pattern change of paddy field had weakened the intercepting purification ability of nitrogen and
phosphorus losses of paddy field in 2015, compared with that in 2010. TN’s losses concentration increased significantly during the
periods of light and moderate rain event and base flow. TP’s losses concentration fluctuated during the event from moderate rain to heavy
rain. Hence, increasing the area of paddy field of catchment and optimizing its spatial pattern reasonably were found as effective
measures to control agricultural non-point source pollution in the Three Gorges Reservoir Region.
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Fig. 1 Indicative map of spatial pattern of three plots of sloping paddy fields
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in surface runoff of three plots of sloping paddy field
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Fig. 4 Change of concentrations of nitrogen and phosphorus losses at the

export points of three plots of sloping paddy field in the event of individual rainfall
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Fig. 6 Change of concentrations of TN and TP losses of surface runoff in the

subcatchments A and B during May and July in 2010 and 2015
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