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Fig. 1 Location of sampled welk in the swvey
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(TRACCS-2000 Continuous 19. 4% ,
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Table 1 NO3—N content of deep groundwater in rural plain areas of Beijing
() (%) (mg L) (%) (mg L)
Regions Samples Percent Mean SD CV. Max
Shunyi 126 26 2 2 18 3.4 156. 9 15 40
Exuth Pinggu 25 52 34 3.5 11 1 17. 40
regions Daxing 9 16 4 568 8. 19 144. 1 32 34
Changping 19 40 3 6. 15 19. 6 26 20
T ongzhou 3 152 435 8. 68 19. 5 45 82
Fangshan 9 19 6 31 7R 125. 6 25 A
Other regions ! 2 54 62 3. 13 3.3 12 87
Sum 357 74 2 39 6. 43 164. 0 45 82
Chaoy ang M 91 6 17 7. 81 126. 6 28 83
Suburb Haidian 53 11 11 36 10. 27 €. 4 41 52
regions Fengtai 27 56 18 02 11. 68 64 8 38 37
Sum 14 25 8 10 97 10. 68 9.3 41 52
Rural plain areas 481 100. 0 574 8. 33 145. 2 45 82

Sum of Huairou, Miyun and Yanqing counties
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2
Table2 Frequency distibution of NO3™N content of deep groundwater in rural plain areas of Beijing
() Frequency of nitrate content (%)
Regions Samples <2mgL™!' 2~5mgL™' 5~ 0mgL ' 10~20mgL™' 2>0mgL"' Total
Shunyi 126 730 12.7 8.7 56 a0 100
Exurb Pinggu 25 520 28.0 16.0 4.0 a0 100
regions Daxing e 49 4 17.7 11.4 12.7 89 100
Changping 19 63 2 2.3 0.0 5.3 53 100
Tongzhou 73 65 8 13.7 6.8 5.5 82 100
Fangshan 9 333 33.3 2.2 0.0 111 100
Other regions! 26 15 4 30. 8 38.5 15.4 (VN0] 100
Sum 357 59 1 17.6 1.5 7.6 42 100
Chaoy ang 4“4 523 9.1 9.1 22.7 68 100
Suburb Haidian 53 26 4 15. 1 5.7 30.2 22 6 100
regions Fengtai 21 (V0] 1.1 2.2 33.3 333 100
Sum 124 29 8 12.1 10.5 28.2 19 4 100
Rural plain areas 481 516 16.2 11.2 129 81 100
1 3 Sum of Huairou, Miyun and Yanqing counties
2.2 13.8% , 10 , 6.9%
101
2.2.1 145 2.92mg L7, 3,
(3, , 3.0% 44
5.16mg L™ ', 145 11.5Img L™, 18
( 4), 20 , 38.7% , 9 20. 5%
3
Table3 NO;-N content of goundwater from drinking wells in rural plain areas of Beijing
() (%) (mg 171 (%) (mg 171
Regions Samples Percent Mean SD (O Max
Shunyi 2 221 254 3.0 118. 9 9 98
Exuth Daxing 25 17.2 368 5. 01 136. 1 23 88
regions Tongzhou 0 13 8 1. 50 3. 62 241. 3 16 02
Other regions') 4 16 6 38 2.52 . 0 8 27
Sum 101 69 7 292 3.8 126. 0 23 8
Chaoyang 16 110 633 8. 43 133. 2 28 83
Suburb Haidian 19 131 9 58 10.29 107. 4 36 17
regions Fengtai 9 62 18. % 14.94 78 9 38 15
Sum %) 303 10. 31 11.51 111. 6 38 15
Rural plain areas 145 100 516 7.78 150. 8 38 15
1) 6 Sum of Huaitou, Miyun, Yanging, Pinggu, Fangshan and Changping counties
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3 5%, 19 8 ,
: .32 42.2%, 4, 18.2%,
10mg L™, 84.4% ; 20 . 36.17mgL !
95%, 1 , : , 55. 5%,
25 76. 0%, 44. 4%, 38.15mg L™
8.0%, ).
56.3%, 16 ,
4 : 25%, 1

2 B

4
Table4 [Frequency distibution of NO3—N content of goundwater fiom drinking welk in rural plain areas of Beijing

() Frequency of nitrate content (%)
Regions Samples <2mgL’' 2~ 5mgL™' 5~ 0mgL ! 10~20mgL™' 2>0mgL! Total
Shunyi 2 719 s 15.6 0.0 00 100
Exuth Daxing 25 440 2.0 16.0 4.0 40 100
regions Tongzhou 20 850 10. 0 0.0 5.0 Q0 100
Other regions” % 375 2.2 33.3 0.0 00 100
Sum 101 59 4 0.8 16.8 2.0 10 100
Chaoyang 16 50 0 6.3 18.8 18.8 63 100
Suburh Haidin 19 26 3 2.3 5.3 211 211 100
regions Fenglai 9 00 3.3 1.1 111 44 4 100
Sum 4 295 0.5 11.4 18.2 205 100
Rural plain areas 145 50 3 0.7 15.2 6.9 69 100
1) 6 Sum of Huaitou, Miyun, Yanqing, Pinggu, Fangshan and Changping counties
2.2.2 336 256
, 431 mg L', 75. 0%
(3, 58 mgL 39, 15.3%:; 14 , 55%
, 24.1% ( 80 1.3 mg L',
6), 10.3 , 42 10 mg L™,
8.6%, 1.7 . 52.6%,15 20mgL ', 18. 8%
5
Tahle 5 NO;™—N content of groundwater from irigation wells in rural plain areas of Beijing
() (%) (mg L™ (%) (mg L™ 1)
Regions Samples Percent M ean sD CV. Max.
Shunyi % 28 0 2 06 3.55 172. 8 15. 4
Exuth Daxing 4 16 1 6 61 9.2 139. 1 2H
regions Changping 18 54 30 6. 32 210. 6 2.2
Tongzhou 53 15 8 543 9. 76 17. 8 45. 82
Other regions” 37 110 574 5.25 91. 4 5.9

Sum 256 76 2 431 7.20 166. 9 45 &
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() (%) (mg L) (%) (mg L)
Regions Samples Percent M ean SD CV. Max.
Chaoy ang 28 83 6 08 7. 60 124. 9 25 14
Suburb Haidian R%) 101 12 35 10. 27 83.2 41 52
regions Fengtai 18 54 17 56 10. 15 57. 8 38 37
Sum 80 23 8 11 33 10. 25 €ND. 5 41 52
Rural plain areas 336 100 58 8. 55 143. 0 45 82
1) 5 Sum of Pinggu, Miyun, Huairou, Yanqing and Fangshan counties
6
Table 6 Frequency ditiibution of NO;-N @ntent of groundwater from irrigationwelk in rural plain areas of Beijing
() Frequency of nitrate content (%)
Regions Samples <2mgl-! 2~ 5mgl-! 5~ 10mgL-! 10~20mgL-! 2>0mgL-! Total
Shunyi A 73 4 12.8 6.4 7.4 a0 100
Exuth Changping 18 66 7 0.2 0.0 5.6 56 100
regions Daxing k% 519 1. 1 9.3 16.7 111 100
Tongzhou 53 585 15. 1 9.4 5.7 113 100
Other regions h 37 24 3 35.1 4.3 13.5 27 100
Sum 256 58 2 16. 8 9.8 9.8 55 100
Chaoyang 2 53 6 10.7 3.6 25.0 71 100
Suburb Fengtai 18 Q0 0.0 27.8 44. 4 27. 8 100
regions Haidian 4 265 8.8 5.9 35.3 235 100
Sum 80 300 7.5 10. 0 33.8 18 8 100
Rural plain areas 336 515 14.6 9.8 155 86 100
1) 5 Sum of Pinggu, Miyun, Huairou, Yanqing and Fangshan counties
, 17.56 mg L™ ', 72. 2%,
95 2.06 mg L™ ', 27.8% , . 3837
7.4% , 20 mg L~ 1, mg L~ 1; ,34
, , 12.35 mg L7 1, 58. 8%,
15.40 mg L™ Y 18 23.5%, . 4152
3.00 mg L™, 88.9%, mg L™ , .28
11.2%, , 6.08 mg L™, 32.1%,
26.2mg L , 54 7. 1%,
6.61mg L™ ", 15 , 25 14mg L'
27. 8%, 6 , 11.1%, , ,
.
32.34 mg L. g 53
543 mg L. 1, 3
9 , 17.0%, 6 , 11.3%,
;
45.82mg L' \ 14%'7
9 000 ,
.18 3.2% Y, 8%,
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NITRATE CONTAMINATION OF DEEP GROUNDWATER IN RURAL
PLAIN AREAS OF BEIJING

Liu Hongbin"?  Zhang Yungui"?  Li Zhihong"? Zhang Weili" > Lin Bao" >
(1 Soil and Fertilzer Institute, Chinese Academy of Agricultural Sciences, Bejing 100081, China)
(2 Key Lab ¢ Plant Nuirition, Miristry o Agriculiure, Beajing 100081, China)

Abstract Nitrate content of groundwater was surveyed from 1999 to 2000 in the rural plain areas of Beijing. The mean
value of NO3=N content of groundwater sampled from 481 wells was 5. 74 mg L™ ', NO;—=N content in 48.4% of the wells was
above 2 mg L™ !, implying that the quality of groundwater was affected by human activities, 21. 0% above 10 mg L™ "', which is
the maximum permissible limit for drinking water, and 8. 1 percent above 20 mg L™ '. The surveyed wells were grouped into two
types based on depth and utilizat ion, that is, drinking wells( DW), about 120 to 200 meters in depth, and irrigation wells( IW)
about 70 to 100 meters in depth. NO3=N contents of groundwater from 145 DWs and 336 IWs averaged 5. 16 mg L™ ' and 5. 98
mg L.~ ' respectively, and 13.8% of DW and 24. 1% of IW exceeded 10 mg L '. Nitrate contamination of groundwater in the
suburbs of Beijing, such as Haidian, Fengtai and Chaoyang Distrids, is much worse than that in the exurbs of Beijing, such as
Shunyi, Tongzhou, Changpin, and Daxing Districts. For suburban areas, NO;—N content in 38. 7% of DW and 52. 6% of IW
were above 10 mg L™ ', but for exurban areas, only 3. 0% of DWs and 15. 3% of IWs above 10 mg L™ . It is confirmed that n+
trate contaminated wells were mainly located in the long-term vegetable cultivation regions. In general, nitrae contamination of
groundwater in Beijing is more serious than in developed countries, and hence it is necessary to take countemeasures to control
nitrate pollution.

Key words Groundwater; Nitrate; Contamination; Rural plain areas; Beijing



