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Spatial and Temporal Variability of Nitrate Contaminant in Groundwater in
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Abstract : The geochemical background of nitrate in groundwater in Jinfo Mt. area was determined, and spatial and temporal variability
of nitrate contaminant was analyzed using geochemical, statistical and GIS methods. Twenty-three samples were collected from
groundwater discharge points in the study area during 1976- 1977, 2004- 2006 and 2009, and mass concentration of nitrate in
groundwater was tested. The results showed that the geochemical background of nitrate in groundwater in study area was in the range of
0.72-2.00 mg+L™", and the threshold of anomaly was 3.20 mg-L~'. During 2004-2006 and 2009, the average values of nitrate
concentration in groundwater in Jinfo Mt. natural reserve were 2. 08, 2. 67, 2. 59 and 3. 92 mg-Lfl ; and were 39. 08, 25.46, 17.99
and 13.73 mg-L " 'in the groundwater out of the reserve; the average over-limit rates ( standard limit NO; -N < 10mg-L™") were
451.64% , 478.61% , 331.85% and 145.67% ; the maximum over-limit rates were 1 475.81% , 1 080.39% , 538.20% and
361.78% . Results of interpolation showed that the high value centers of nitrate concentration in groundwater in study area were
changing over time, but districts with low nitrate concentration in groundwater in study area were distributed along Jinfo Mt. natural
reserve. The application of environmental policy measures and industrial restructuring implemented were reasonable and successful,
which had a positive effect to environmental protection.

Key words: nitrate contaminant; groundwater; spatial and temporal variability; environmental policy measures; Jinfo Mt. area

NRE s 7 s PR R (B4 N,0, NO, | NH, R AN | MK AR S K2 TR e | A AR
)RR AT KA g R SR T B WIS SRR (AR W DR A GBI SE R IE A A 2 L
7FMLT“‘IEUEE“3 RO, A EE TR, B4 HT it BBk R Gpuis Bere ot e 2L A AR IR s
FRA Bk R BRI VSR A Z SR YA MR T WS B BIRR T K R B35 4 R B s
THT I 1) 565 = K R . A WF 90 R W, VF 2 M DX 0 i %

BT GORM IS RITI LA LR 0K dhnman ooy 1 e
HETH: HFEARE IS TE (41072192) ;5 55 22 K L 2% 8

20 i, ?ﬂalP RO 7K AR i 75 S A S BR 2 S AN AE TR 430 H (20100182120029) ; sl 13 £ 35 A

] ey Bl 25 2 4 1 26 42 T H ( XDJK2010B006 ) ;5 1 B K 2% {8

i 10 mg'L L RRAE LR HUR KR R S S 13 4 5 H (gWUBQJ(\)og()]z) T )\‘Fﬁ BE B Ziﬁj

Ay, [8] s . Z " } (CSTS, 2010BC7004) ; P4 15 K 27 WF 78 4E 6 5 3L & W H
EFAL T HIT R A W R W, B B 2 X 1 b (KY2010002)

K AF RS A B TS Y ) 8, v ek vl 1 ot e P52 1 A 5 (1986 ~ ), 9 b WF 50 2, 3 SEF 50 7 1y 2K 3
[9~13] (8, 13] s HuER Ak 22 . Hb T R 95 38 DL & b #4427 | E-mail ; wukunyul986

g CIX AT 5T 3 S g R R e g @ 126. com
« 18 W B R A, E-mail; xqimei @ swu. edu. cn, xqimei @

VR T AT T R T A 126. com



3248 78 15

&) % 32 %

DA AR R MIF 7T, 08 T P b X 9 N R ROK 22 42 AR T
N B L AR OR AT IR O3 S 0 e i DML R K 2
GG Y BT JE T MOS0 Ik SR gy 3 B
3 3o (72 28 735 B R 7 3% 00 i 2 SR SR U B A A R A
BEAT T AR 3T, I AR5 5 DR 7K P A 28 K I
ZEAR SR AL HEAT BT AW SR IR 4 2 A A R Y
Bl R HMER LS | Giih 22 5 GIS Mg & ik, |
ORI E T < Bl L 3t D3 T 7K R R 28 20U R 1) R 1k
TR, IR 2 AR X P T 7K P A AR SO R Y I
EARSERFALHEAT T VRS A IR AT B T T R
DH TR 7K A 2 S5 B R AR AR AL, 6] R i 122 L X
Jo BRI 2 4, Je SR B OR AP BBUE (1 71 52 A0 5 il 2 591040
ARAE FH 5 RN, o DX P 7= b 5 A 1)) 46 R RT3 4852 O Je ke
B2 R AR

1 Sl X e
1.1 Ao

Sl FERKTEINXSENLE ()], )E
TREWMRB o, &, HFI., M=l
25108 U 2 A, B LT () s S0 e T AR R
JL£428°50" ~29°20" , 4 £:107°00" ~ 107°15", Ky |8 5
SRR N BE A AR AR X A BT IX I T T 4l
Hiy DX RS, AR AR [ A Jb £28°55 7 ~ 29°10", R 4
107°04" ~107°15".

XA 2 R S R R B RS, 2 s 5
A H AR TR AR L TR 250 5 ~
6°C , LA F B4R 35 /T 16.6°C, 4E /K i1 287 mm,
P TARAEN 4 ~10 A, A4k 83% .
1.2 BFSUIX 7K S0 H 1 5% K b R Oy X

WFFCIX M3 1ok — 58 22 A, BT 44 38 R B R
59, FEMELE R NI R M B 1(b)]. XA
HEMZFEARRARA= S, W, — &Rk
M—EEMAD. vUA B 1(b) ] 52 ik #
L) AW AL 273, LIS A, A B 55

107°10° 10715
29710

107°05"
| 1 1 L
(] © mnnilf, S O ) |

29°10°

= —129°05°

* “429°00

107°05'

1! % p—=——

/ s | 2 [6 [~ |7 & |8

(a)l. Bkiffs 2. wltABe/IE; 3. A0 4. KFR; 5. KERAIR; 6. B/ S BATBURAL; 7. FIIIX
8. i KR 9. Ml e R 10, BESUKVEH; 11 dbnts ()1 BCA;2. HzE; 3. WA 40 AR, S W
6. WURE R Rt 5 7. (RIPIKIL S 8. fRIPIXKRT]
BT 9 X AT Ao % b 5 A L

Fig. 1  Location traffic overview and geological setting of the study area
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Table 1  Results of the nitrate mass concentration of groundwater samples in Jinfo Mt. area
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Table 2 Statistics of nitrate contaminant in groundwater in Jinfo Mt. area
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