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Abstract Contanmants fran Non—point Sources (NPS) notonly enter rivers lakes and inshore through overhind flov and pollute surfice w ater bod ies
but also infilrate no the subsurface and pollute ground water The contan nated ground water eventually flovs no river lakes or mshore and alwo
pollutes surfacew aterbodies The significan ce of ground w ater pollution prevention is thus wofold one is © protect groundw ater as drink ing w ater sources
and the other is to prevent surface water pollution. However most sudies in China so farhave been focused on protecting ground w ater as drink ing water
sources Little attention has been paid to study ng how contan nants in ground watermove into surface water bodies and how mud they contrbute ©
surface water po llution In ths paper ground water contan naton by nitrate fran agricultural NPS is used as an exanpl © enphasize the wobld
sienifican ce of ground water polluton prevention It & hypotheszed that ground water contan mated by NPS may be a nutrient source lkading
eu troph ication ofChind sm ajor rivers hkes and inshore waters More rescarch s needed i the areas of ground water contanination by NPS for better
watershed m anagem ent and more effctive contol of C hina swater po lution.
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1

Table 1 Quality chssification of shallav groundwater in China’ sm ajr bas ins

I 11 I v \%
0. 47 2 47 2. 65% 15. 04% 39 3% 54 419
2 1% 0 9% 12 38% 23, 440, 61 116 84 55%
0 0 61% 2. 9% 26. 8% 49 60% 76 409%
0 3 47 a8 47% 16. 4% 31 706 48 11%
0 1 6% 0. 54% 42, 9% 24 8% 67 8%
( ) 1. 74% 15 8% 37. 05% 24, TP 20 61% 45 38%
0 0 8. 51% 70. 2% 21 2%% 91 4%
0 L 4% 41, 18% 27. 94% 29 4¥% 57 35%
5 6% 23 00% 67. 61% 1. 41% 2 3% 3 6%
0. 81% 4 41% 3. 67% 31. 9% 28 1% 60 11%
0. 7% 4 26k 35, 53% 27. 08 32 4% 59 4%
( , 2006).
2 ( )

Table 2 Regins of ground water pollution in theHuaiR wer basin in Anhui province

< Mm 4110 (10. 3) 17251 (43 1) 8588 (21 5) 10045 (25 1) 39994 ( 100)
20~ 50m 11721 (29. 3) 13988 (35 0) 8425 (21 1) 5860 (14 7) 3994 ( 100)
km?, ( , 2007).
“ ”’ (NH3 )7 ( N03 )7 9
(NO»), ( 3 ( , 2006).
( ) ,

4 ’ ’

(W dllrich, 1969, Baker etal, 1975
Kladivko etal, 1991 Jacinthe et al, 1999).
3 « » -
Table 3 Percentage of NH; -N, NO;-N and NO,-N concentrations that
are larger than their respective standard i water wells i

China’ s maprbasins

NHZ -N NO ~N NO N
37. 56% 1. 71% 2 A% ’

57 14% 0. 8% 1 % R 50% (D nnes et al,
32 8% 4. 60 17 7% 2002).

36. 9% 4. 20% 7 56% )

16. 6% 9. 0% 7 05% ,

27. 84% 13. 9% 21 41% ( , 1999 , 2001; ,
22 6% 0 9% 7 5% 2002 , 2004 2003 , 2003

37. 50 0 0

o 1k - o 160 , 2003 2006 , 2006 , 2006).
15. 4% 2 08% 15 17% NO;-N

3. 2% 0 0 (Z210mg L'):

2006 1%, 100~ 160 mg L' (
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, 2005). 21 5% : 14% - 90% (
( , 2001). 2), 5%%. 60
( , 2007). , 9
( 60% (Zhang and
, 2006 2007): 77 3~ 6m Schillng 2006 Schilling and L bra 2003).
NO+N 47 53mg L, 80. % ; 41
6~ 20 m NO+N 14 01
me L, 46 W . ctid 2
. 336 70 4 : X gt g
~ 100 m NO N 5 9%8megl \ RN <. s o 5
24 1%; 145 120~ 200 m WAAKE - - S
NO+N §16me L, Rk / ]
13. 8%. (2003) b .
Fig 1 Gwund water discharge o river lake or nshore waters
NO+~N ,
30% I (2~20mg L"), 206 N . ’
(20~ 30mgL ), 500 V (230meg L '); : ’
NO;N 0% . , ; ’ ;
’ (2006)
' ’ (2005) 11
47 m3,
’ 87 m' 54 (2006)
56. 2%
24 b . (2005)
’ : 10
’ | 1668 m’ 378 m,
22 . (2003) SVAT
3 20%
(Contan nated ground water is a man source of
surface water con tan nation) , i
, , 20 80 ,
(.
( .
) , ( EPA 319
. ),
( , 2006). 10 ,
54 30:,.,(1961-,1990)
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70% (Zhang and Schillng 2006).
Raccoon 28 400
(Schilling and Zhang 2004): i
60% 6%
( 3h o). )
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! (R PR ) % )RR

—e— Total Discharge
©- - Baseflow

T VT

Discharge/mm
o
=4
S

80 ™ —e—Total Discharge
- *©-- Baseflow

(D innes et al , 2002).

YA

-1y NO;-N Load/(kg-hm2)

20 —o—Total Discharge
-© - Baseflow °

'0‘? i O ot

Mean Flow-Weighted
NO;-N Concentration/(mg-L.
oo

1972 1976 1980 1984 1988 1992 1996 2000

Water Year
2
1. Orestimba A C. Sturgeon 3 Raccoon River : (a H
Creek, Calif.. / I\ (V\/‘ !/D, River, Mich. v (2) ’
A A\[‘)_'/'al % ) (b)Raccoon ( ) ( ); (¢)
J. Duckabush T B. Forest
\_/ River, Wash,  River,Nebe. piior'N Dak. ‘- NO+N 5 (d) NO;-N
3 Ground-water contribution to streamflow ( Schilling and Zhang (2004) )

Fig 3 Data fran the Raccoon River n lowa n the USA: (a)
Annual precpiation ( b) Annual btal discharge and
baseflov; ( ¢) NO;-N load i btal dscharge and baseflow;
(d) NOs-N concentrations i total discharge and baseflw
from 1992 102000 ( AfterSchilling and Zhang ( 2004))

Shaded relief from lhalm
and Pike digital data
Scale 1:25,000,000

0 250 500Mile

G. Dry Frio ; E. Brushy Ve
F. Homochitto g
//Q Rlver Tex. Rivgr, Miss C/rgek, Ga. ( T) )
H. Sanda Cruz \ { \) } D. Ammonoosue,
River, Ariz 4 \ J . River, NH.
2
2 10 ( ) 170000 km’,
; H http //www. usgs gov/) 889mm.
Fig 2 The estinated groundwater contrbution to streamflow is shovn (R) Yo 10 15 ,
s . . o .
br specific streans n 10 U. S regions ( From htp //www. NO,-N (C) lmg L 5 mg I
usgs gov/)

10mg I
© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 : 479

7557 226695t( 4. R =
0. 0889m ( 10) C=5mg L' \
75565t .
4 ( ) NO N

Table 4 NO,N bads of baseflov in the Huai R wer basin ( excluding

the X +Shu-SiR iverbasin)
NON ]t ’ ’
/m Img L' Smg L ! 10mg L'

Q0 0444 7557 37783 75565 ’ ? ’

Q0 088 15113 75565 151130 ’ ’

Q 1336 2670 113348 22605 P

2 2 2
4 (Conclusions)
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