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&GS , ( 2
(Garmin 12) , 4 , (120 200 m) ,
, 516 mgL ', 38.15 g
' Lt 1145 ,
599 145 336 41 20 (10 mg L~ b,

, 7, 1 1 13.8%, 6.9% 70 100
(NO3 -N) (TRACCS2000 m, , 598 mglL ',
Qontinuous Fow Analytica , CFA) 45.82 mgL ™',

1 ;336 81 10mgL"*,
Table 1 Didribution of water sanpling stes in the rurd 24.1%, 8.6 %; 6
regon of Beijing Han 20 m, ,
14.00 mgL ", 85.42 mgL ™',
Regons Drinking Irrigetion  Hand-punping Shdlow Ll
wells wells wells groundwater 1 ’
Daxing 25 54 7 6 31.7% ,
Shunyi 32 o4 19 R 3 6m, 7 47.53
Tongzhou 20 53 3 5 L1 181.9 L1t
Changping 1 18 — 10 M ' mg. '
Chaoyang 16 28 3 11 7 62
Heidian 19 % — 5 10 mg L%, 80.5%,
Fengtai 9 18 — — 66.2 %
Others 23 37 9 8
Beijing 145 336 41 77 !
( )
1.4 (3, 4
[ : 2.54 2.06
5 ‘0 2nmglL*? 839 51.11 mg L', 0 7.4%
2 5mgL*t 5 10mgL™* ) 36.9% 73.7% ,
10 20nglL"* ;220mglLt
. 5mgL*
) ) , 18
2 , 10m 6
35.42mgL 100 %,
2.1 66.7 %; 10m 12
12.56 gL !, 41.6 %),
, , 33.3%
2 4
Table2 NO; -N oontent of groundwaters from DW, IW, HW and SGin the rurd regon o Bejing Han
Frequency o nitrate content ( %)
Qoundwvater  Well depth Sanples Mean D Max.
types (m (mgL™ Y (mgL-H <2mgL"' 2 5mgL"' 5 10ngL ' 10 20mgL ' 220ngL !
DW 120 200 145 5.16 7.78 38.15 50.3 20.7 15.2 6.9 6.9
w 70 100 336 5.98 8.55 45. 82 51.5 14.6 9.8 15.5 8.6
HW 6 20 41 14.01 17.59 85. 42 39.0 9.8 2.4 17.1 317

SG 3 6 7 47.53 40. 49 181.9 10.4 7.8 1.3 14.3 66. 2
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Table3 NO; -N oontent of groundweters from DW, IW, HW and SGin Shunyi Didrict of Beijing

3

4

Frequency of nitrate content ( %)

Qoundvater  Well depth Sanples Mean D Max.
types (m) (mgL™Y (mgL"H <2mgL"' 2 5mgL"' 5 10ngL ' 10 20mgL ' 220ngL"?
DW 120 200 32 2.54 3.02 9.98 71.9 12.5 15.6 0 0
W 70 100 9% 2.06 3.55 15. 40 73.4 12.8 6.4 7.4 0
HW 20 19 8.39 11.08 29. 59 52.6 10.5 0 15.8 211
SG 6 33 5111  40.98 155.5 18.4 2.6 5.3 10.5 63.2
2.2 10.31mgL ", 3B.7%,
( 4, 20.5% 256
101 431 mglL *, 15.3%, 5.5%;
292 mglL *, 3.0%, 80 11. 33 ny
; a4 Lt 52.6 %, 18.8 %
4
Table4 NO; -N contamingtion of groundwaters from deep wellsfor drinking and irrigetion in the suburbs and exurbs o Bejing Rain
Frequency of nitrate content ( %)
Goundwater Regons Sanples Mean D
types (mal - 1) <2mgL"' 2 5nmgL°' 5 10nmgL ! 10 20nmgL ! =220 mgL"?
DW Qiburb regons 44 10.31 11.51 29.5 20.5 11.4 18.2 20.5
Exurb regons 101 2.92 3.68 59.4 20.8 16.8 2.0 1.0
w Suburb regons 80 11.33 10. 25 30.0 7.5 10.0 33.8 18.8
Exurb regons 256 4.31 7.20 58.2 16.8 9.8 9.8 5.5
1 1 ( 2’
) 3, 140
, , 2.45mglL "t 12
) , 8.5%, 2
, : , 17%, omglL (NO; -N
, , <5mgL™Y) 842% 189
0 a , 100 a 866nmglL ™t 35 , 68
2.3 10mglL *, 36.0%, 27
, ,  11.7%; 7 30 ng
LY, 37%, 52.6 %
207 n=189
|
E 15
L. n=T
g ® 10
=
8 i
8 & 5
Z
5
Z 0 i ]
FH Vegetable field M H Cereal field SR Orchard

2
Fg 2

Irfluence o land use on NO; -N ocortert o goundwater from irrigetion wells
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3
10~ T
g()]r(r;f =20mg L =20mg L
! 1.4% 14.3%
5~10mg L' 7
7.1%
<2mg L
39.7%
2~5mg L™ 10~20mg L
17.1% 21.7%
<2mg L
67.1%
=l
5~10mg L 2~5mg L
Fias 12.7%
M (n=140) H (n=189)
Cereal crops land Vegetable crops land
3
Fg 3 Irfluence o land use on dgribution frequency of NOs* N contents of groundweter from irrigation wells
2.4 14 m ,
41 , 23 18 43.9mgL" !, 0.95mgL™ ' 364
, mglL ! 4 ,
( 4 , ,
38.9% 2mgL !
23
9.19 mgL !, 39.1%, ’
21.7%; 18 ’
20.18 mg L ", ’
61.1%, 44. 4% : ?
3 200 400 m, )
=20mg L'
21.7%
<2mg L™ <2mg L™
>20mg L™ 38.9% 39.1%
44.4%
10~20mg L™
17.4%
25 =1
10~20mg L™ : 1;)21(5 ¥ 2~5mg L'
16.7% = 17.4%
3EH (n=18) R EH (n=23)
Vegetable crops land Farmer yard
4
Fg 4 Irfluence o location of hand-punping wells on NO; -N cortent of groundweter
2.5 77

77 )
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18.02mglL "~ 28'26”“9L1 ! 2 5mgL°*1 5 10mgL"'7 10
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15 30nmgL ! 30 50mgLt 55.4% 2
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5
Fg 5 Irfluence o land use on NO; -N contamination of shdlow groundweter
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6 2
Fg 6 Qonpaiond ddribution frequency of NOs -N in shdlow groundweter between two types o land use

43 65.1%;7 100mgL™"', 16.3%,
-1
omgL "( 6), 3 3 : 155.5 mg
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o L1, 142. 4 mgL"*t,
20mgL™ ', 93.0% 28 50
1 181.9 mgL !

mglL ~,



3 411
( ),
3
8.66mgL !, 3.53
36.0% 14.3%,
14 %42 ; 85% 14%
9 000 , 72.42mgL*t,
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NITRATE CONTAMINATION OF GROUNDWATER AND ITS AFFECTING FACTORS
IN RURAL AREAS OF BEIJING FLAIN

Liu Hongbin®? Li Zhihong'? Zhang Yungui'? Zhang Weili''? Lin Bao'?
(1 Indtitute d Agricultural Resources and Regional Planning, Chinese Academy d Agricultural Sciences, Bejing 100081, China)
(2 KeyLab d Pant Nutrition, Ministry d Agriculture, Bejing 100081, China)

Abgract Nitrate content of groundweter was surveyed in rura areas of the Beijing Hain from 1999 to 2000. The wells
oovered in the survey were grouped into four types according to depth and use, i.e. drinkingwells (DW) about 120 to 200 min
depth , irrigation wells (IW) about 70 to 100 min depth, hand-purrping wells (HW) about 6 to 20 min depth and shdlow
groundwater (SG about 3 to 6 min depth. Findingsof the survey show that nitrate content of groundwater isinversdy related to
depth of the wells. The deeper the well , the lower the nitrate content of the groundwater. NOs -N contents of the groundweters
from 145 DWs, 336 IWs, 41 HWs and 77 SGs averaged out & 5. 16 mgL™*,5.98 mgL ™ *, 14.01 mgL " ‘and 47.53 ngL " *,
regpectively , and 13.8 %, 24.1 %, 46. 3 % and 80.5 % d the four types of waters exceeded 10 mg L~ 1N03' -N, the internac
tiona maximum permissble limit for drinking weter. Nitrate contamination of groundweter from deep wells was somewhat accept-
able, while that of shdlow groundwater was terrible. The dtuation in the suburbs of Beijing, such as Haidian, Fengta and
Chaoyang Didricts, was much worse than in the exurbs of Beijing, such as Shunyi , Tongzhou , Changping , Daxing Didricts. In
the suburbs, 38.7 % of the DWs and 52. 6 % of the IWs had NO; -N contert above 10 mgL ™", but in the exburbs, only 3.0 %
of DWs and 15. 3% of IWs did. Nitrate content of Qoundweter from wells was remarkably fected by surrounding conditions of
the wels. Inwelslocated in vegetable fidds, egpecidly old vegetable fidds it was nore serious than in cered fidds or farnr
yard. The mean value of 140 IWs located in cered fieddswas 2. 45 mgL ™', and only 8.5 % of the wells exceeded the limit in
NO; -N contert , while that of 189 IWs in vegetable fields was as high as 8. 66 mgL ™' ,and 36. 0 % of the wdlls did, And d
the mean value of 26 SGslocated infiddsof winter wheat in rotation with summer maize was 18. 02 mg L~ ! and 55.4 %d the
SGs went above the limit , while that of 43 SGs under greenhouses reached as high as 72. 42 mg L™ ", and 100 % did. Nitrate
leaching as a result of overfertilization in vegetable production is the mgjor cause of nitrate contamination of groundweter in rurd
areas of the Bejing Hain.

Key words Goundweter ; Nitrate; Contamination; Rurd areas; Bejing Han



