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Nitrate Contamination of Groundwater Under Intensive Agricultural Regions of Beijing

LI Wen—juan'?, ZHAO Tong—ke”, ZHANG Cheng—jun?, LI Peng?, YANG Jin—feng’

(1.College of Resources and Environmental Sciences, Agricultural University of Hebei, Baoding 071000, China; 2.Institute of Plant Nutrition
and Resources, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract : Groundwater samples were collected from intensive agricultural regions of 13 districts in Beijing from 2005 to 2012 to determine
the status of nitrate nitrogen(N ) contamination in groundwater. The results indicated that the mean concentration of nitrate—N of all samples
analysed in Beijing was 6.34 mg NO;—=N L. There were 19.36% of the samples exceeding 10 mg-L™, and 6.73% of the samples exceeding
20 mg- L. The annual average concentration of nitrate—N varied from 5.85 mg+L™ to 6.93 mg- L, which met the category III national water
quality standard. Nitrate leaching was enhanced by rainfall and higher concentrations of nitrate—N in groundwater were observed after rainy
seasons. The nitrate—N concentration in groundwater was affected by the land use system in the following order: vegetable field>arable crop—
ping>other land uses>orchards, with the mean nitrate—N concentration being 7.66 mg+L™", 6.15 mg-L™", 5.58 mg-L™" and 4.97 mg-L~", re-
spectively. The nitrate—N concentration in groundwater decreased with increasing groundwater depth, and the average concentration within
30 m was 12.71 mg- L™, exceeding the WHO drinking water guideline.
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Figure 1 The location of groundwater sampling sites in intensive agricultural region in Beijing
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Table 1 Statistical analysis of NO;—N content in groundwater from 2005 to 2012

w0 BB gL (gL i
<20(12%) <50012) <20(II&) <30(IV%) >30( V)
2005 166 0~71.87 5.85 39.16 22.89 32.53 3.01 2.41
2006 515 0~73.66 6.93 36.31 25.63 31.46 2.72 3.88
2007 841 0~73.55 6.19 40.31 25.80 27.23 2.97 3.69
2008 838 0~82.40 6.68 39.62 21.36 31.50 4.18 3.34
2009 845 0~66.20 5.88 40.47 25.80 27.46 3.43 2.84
2010 806 0~77.58 6.12 40.07 24.94 29.16 3.10 2.73
2011 815 0~63.01 6.58 43.44 18.77 30.31 3.19 4.29
2012 392 0~80.06 6.29 40.31 23.47 29.08 4.59 2.55
R2 MFHIEH#T/AKNO,-NFEER
Table 2 Comparisons of NO;—N content in groundwater before and after rainy seasons
. N . . ) G AR %
W R Bl Bl T T ssol) <20(IK)  <30(N%E)  s30(V )
[ 2875 0~82.40 6.07 42.43 22.64 28.45 3.17 3.30
IESE 2343 0~77.58 6.67 37.56 24.71 30.69 3.67 3.37
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Figure 2 The mean values and the variation coefficient of NO;—N content in groundwater before and after rainy seasons from 2006 to 2011
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Figure 3 The means values and the distribution frequencies of NO;=N in groundwater with different planting patterns
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Figure 4 The mean values, variation coefficients and distribution

frequencies of NO;—N with different depths of groundwater
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