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Modeling Impacts of Cropland Non—-point Source Nitrogen Pollution on Groundwater in a Suburban Area of
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Abstract Non—point source pollution has been recognized as a major factor causing groundwater contamination in suburban areas of Shang—
hai. Tt’s crucial for mitigating the groundwater contamination to quantify leaching losses of nitrogen N from the agricultural fields. This pa—
per reports a study on N biogeochemical cycling with field measurement and model simulation for a typical orchard planted with peach and
vegetables in Guoyuan Village, Xinchang Town, Pudong District, Shanghai. Samples of surface water, groundwater and soil were collected
and analyzed to obtain N contents in the agro—ecosystem. The results showed that both of the surface and groundwater were polluted so seri—
ously that they were not suitable to drink. The average content of total nitrogen in surface water was 6.34 mg +L™" and 16.85 mg*L™" in the
groundwater, both of them were over the standard of Grade  surface water <2.0 mg-L™" according to the national standard GB 3838—2002 .
In addition, the content of nitrate nitrogen from about 20% of the sampling sites fell into Grade  groundwater >30 mg-L™" based on the
national standard GB/T14848—1993 . Two models, a process—based biogeochemical model DNDC and a empirical hydrologic model L-THIA,
were employed to interpret and extrapolate field observations. The modeled results indicated that about a half of the total N input of 581 kg
N-hm™-a™ were absorbed by the crops and lost as N gases, and about 293 kg N-hm™+a™ were accumulated in the soil and hence became
available for leaching loss. L-THIA simulated N losses through leaching and found about 1.7% of annual accumulated soil N leached into the
surface water via the surface runoff and 5.8% to the groundwater and 3.5% in the soil liquid phase. The methodologies utilized in the study
could serve groundwater pollution mitigation related to agricultural production in Shanghai.
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Figure 1 The location of Guoyuan Village & distribution of rivers in peach orchard
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Figure 2 The distribution map of sampling sites
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Figure 3 Nitrogen content in water of the peach orchard
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Figure 4 The distribution maps of runoff depth, TN & NO,~N simulated by L-THIA
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