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Influence of Urbanization on Concentrations of N and P in Shallow Groundwater
and Its Evaluation in Karst Hilly Area of Guizhou Province

LING Ming-ge, LIU Fang, ZHU Jian, ZHANG Qiao-xiang

(Institute o f Environment and Resources, Guizhou University , Guiyang, Guizhou 550025, China)

Abstract: By selecting the research region located in Houzhai River basin of Puding County in central karst
region of Guizhou Province, water samples of perennial spring water in forest area, farming area, rural resi-
dential area and town residential area were collected and analyzed to investigate the influence of urbanization
on the N and P concentrations in shallow groundwater and the change of water quality. Results show that the
concentrations of NO; and NH; in shallow groundwater were within 1. 18~43. 6 and 0. 017~0. 290 mg/L,
respectively, of which the concentrations of NO; and NH; in the shallow groundwater of forest area, farm-
ing area and rural residential area were in the range of the class [[[ water quality, but the concentration of
NH; in town residential area was beyond the class [[[ water quality. The concentration of total P was within
0.012~0. 682 mg/L, but in rural and town residential areas, the concentration of total P exceeded the limit
of water quality. The contents of N and P in groundwater increase in the process of urbanization, which ex-
erts a significant impact on groundwater quality in the karst hilly area.

Keywords: karst hilly area; urbanization; shallow groundwater; water quality

[1-4]

:2012-05-12 :2012-05-31
: “ ”(40961030) 3
* ”(2009-20)
(1987—), ( ) s s . E-mail:ling376685325@163. com,
(1964—), ( ) s s s . E-mail:lfang123(@ tom. com,



142 32
1 PR
1.1
18 km
, 105°41'27"—105°43'28", ,
26°13" 3"—26°15'3", 80. 65 km?®, tel
o 1 o
b b N Y Y l
N ’ ’ pH KI NO,  NH/ TN TP
o ’ 1 7.9 1.20 1.791 0.017 4.393 0.012
, , , . 2 7.6 0.80 1.716 0.029  6.425 0.037
5—10 , 80% 11 3 7.2 1.36  1.179 0.045  6.115 0.032
. 20% 4 7.4 1.60  5.507 0.179 28.531 0.069
’ 07,5 5 7.6 1.44  3.963 0.105 22.956 0.062
15.11 C, 1184 h, 6 7.3 1.24 3.654 0.086 17.815 0.062
70% ~80 % 7 7.2 0.88  2.864 0.141 17.027 0.062
8 7.2 1.20  5.198 0.136 13.296 0.051
’ 9 7.6 0.8  2.131 0.162 12.156 0.045
(T2g3), . . 10 7.6 112 7.267 0.129 18.868 0.100
, ) ) 11 7.9  0.96  3.217 0.124 48.043 0.066
1 651 9 hu 20. 1Y 12 7.4 0.88 20.201 0.081 28.902 0.056
o ’ : 0’ 13 7.3 1.28  3.783 0.202 44.326 0.055
1112.1 hm®, 67. 3%, 14 6.8 2,92 10.731 0.219 35.159 0.143
s s 1958 1978 15 7.2 2.16 6.742 0.290 38.751 0.093
25% 9%, 5.8%., 16 7.1 1.60 11.837 0.240 28.964 0.074
5 2 17 6.9 1.84 20.638 0.252 68.583 0.682
: ° 18 7.1  1.04 14.565 0.235 76.957 0.090
1.2 19 6.7 2.16 43.565 0.354 105.699 0.219
2011 9 N . KI . NO;,—N, NH{ , TN, TP, mg/1
2 ~ N b
.1 (NO5 ,
NH; )
. NO‘; .
, 19 ) , 13 1 NO;
) 1.562 mg/L, 3. 886 mg/L,
, A9 , 9.040 mg/L, 19. 469 mg/L,
. . NOy
’ ’ ’
X . 12.5,5.8,2.5 .
10—14 , , . ’ N N
; 1519 . . NO; )
. 201
o~
’ 7 1sb
o 500 ml 0.45 pm E
’ , g 10}
pH . (KD, NH{ . NO; . s sl
Zz
(TN), (TP), NH, — | |
X KK HEERE #$HERE

,NO;

,pH

NO;y



(2]

143

N N N NO; I s
NH/ . . 0.017~ . 40% ., 2
0. 045 mg/L, 0.086~0.179 mg/L, , . N
0.081~0. 219 mg/L , 0.235~  NH; i (<0. 2 mg/L),
0.354 mg/L( 1), NH; 0.274 mg/L.
NH, < < < Il , 100% ., Council
C 2, Directive 80/778/EEC P
05 (P,O;) 0.4 mg/L", TP
_: o025t 0.087 mg/L, TP
Ea.n 0.20f C 3, . ,
ﬁ 0.15 . TP )
:&1{ 0.10f TP 2.7 .,
Ju]
z 002 — .
HE X HEERE HHEERE ’ ’
2 NH; 1| v ) o
2.2 3
0.011 6~ L
0.036 8 mg/L., 0.045 4~0. 069 2 mg/L,

0.054 8~0. 142 6 mg/L.
0.068 2~0.218 6 mg/L( 1),

(0.231 6 mg/L) (0.058 5 mg/L) 3.96 .
, (0.026 9 mg/L),
, C 3,
0.25¢ . .
£ 0.20 ’ ’
:g 0.15¢ ’ ’
W 0.10 , . .
iﬂ ,
& 0.05
o] : !
#HE RE HERRE REBEER . R N
3 TP N Ce-s] D
2.3 . . . ,
(GB/T 14848-93), I : .
, KI,NO; , NH, o
KI 1.12 mg/L, , R
1.21 mg/L. 1. 43 mg/L, , :
1.76 mg/L, . . R o,
KI <3.0 mg/LC 1), il .
, o NO; C 1, . (9]
I (<L20 mg/L); ,
, M LNO; ,

’ ]]1 H ’



144 32
s ,2006,31(4):167-171.
o 2],
‘ ’ 7. ,2003,22(1) 1 1-5.
‘ [ 5 ,
) (. . 2007, 54
4 (2):37-43.
[4] , , .
’ [yl ,2006,61(5) :471-481.
e e g [5] , ,
, N o [J1.
(D NO; .1998,34(3) :1-7.
1.18~43. 6 mg/L,NH; 0.017  L6] ,
~0. 290 mg/L, LI , 2007, 16
NO; ’NHTL 1 X NHTL (4):520-524.
[7] Stigter T Y, Ribeiro L, Carvalho D A. Application of a
Il ° groundwater quality index as an assessment and commu-
(2) nication tool in agro-environmental policies; Two portu-
0.012~0.682 mg/L. guese case studies[J]. Journal of Hydrology. 2006,327
(3/4):578-591.
o [8] , , .
(3) [Jl. ,2002,13(2) :233-238.
, . [9] , ; ,
[J1. .2007,
40(6) :1214-1221.
[ ] [10] .
(1] , . . [M]. : , 1987
[J]. 205-209.
(L#EF 22 70
4.2.4 HmRILFRE I ,
) . (4)
@D ) , N
. (2) . . L ]
, s .
,1989,24(6) :43-48.
’ ’ [2] [M.
N ~ ,2010.145.
(3] (M.
- (3 ’ ,2010,139.
’ ’ o [4] “g . 8”

[yl ,2011(5) ;78-81.



