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Distribution Characteristics and Influencing Factors of Nitrate Pollution in

Shallow Groundwater of Liujiang Basin

WANG He, GU Hong-biao*, CHI Bao-ming, LI Hai-jun, JIANG Hai-ning
(Institute of Disaster of Prevention, Sanhe 065201 ,China)

Abstract: Taking the nitrate in shallow groundwater of Liujiang basin as the research object, a total of 215 groups of shallow
groundwater samples were collected during the wet period in July 2014 and the drought period in April 2015 on the basis of groundwater
pollution investigation. The characteristics of spatial and temporal variability and the account of nitrate pollution were analyzed based on
the model of semivariogram, the geostatistics of ArcGIS and factor analysis, respectively. The results showed that the study region in
the southeast was the main nitrate-polluted area, with concentrations of up to 30-120 mg-L ™", in both wet and drought periods, while
the nitrate-contaminated area in drought period was about 1.4 times higher than that in wet period. The spatial distribution of nitrate
was primarily influenced by human activities and the geological conditions, and secondarily by Eh, DO, pH and landform conditions.
The nitrate concentration was less than 20 mg-L ™" in north. Pollution in local middle area was rather serious, due to human activities
and the loss of nitrogen fertilizer in agricultural cultivation; the area to the south, which was confined by impervious boundary, was
seriously contaminated, as indicated by the nitrate accumulation effects.

Key words : nitrate ; distribution characteristics; factor analysis; shallow groundwater; Liujiang basin
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Fig. 1  Geological map of the study area
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Fig. 2 Location of the study area and distribution of sampling points
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Table 1  Statistical characteristics of nitrate in shallow groundwater
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Table 2 Cross validation for precision evaluation
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Table 3 Functional characteristics of nitrate variability
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Fig. 3 Spatial distribution map of nitrate concentration in shallow groundwater of Liujiang basin
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F2 2.157 14.377 54. 960 3.222 21.478 48.190
F3 1.397 9.315 64.275 1.887 12.577 60. 767
F4 1.240 8.265 72.539 1.512 10. 079 70. 847
F5 1.026 6. 839 79.378 1.280 8.532 79.378

RINIEZS T 22 B KB H L AT N 5 e 15 2

FLYR ER, Btk FI AR5k 2 A b Bk T, i

TR (R 5) |, s e 69 PR 280 1n7 0 4 1 i 2
o RETE Gk 3 R EAT AR R sk 5 AT,
F1 4y TDS, EC. Na, Ca, Mg, HCO, 1SS0, f4H 4,

I UE VEHL T 252 R -5 F2 5 Cl, NO, XRE
% EIERT, 20 NO, RIS C1 A —F, M
NO, fl C1 ¥z NG shsg i i 3%, A F2 il & 1R
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N K15 3es2m 5~ F3 2 Eh #l pH (U4LA, Eh 2
AR Ar, pH S 1E4047, H NO, th 8 iz, W) F3 &
Bk Eh S0 T F4 SR KA SR R IR RS 1 4 4

S ER T, KA R A2 M S R 2R R )
I F4 W EAEHIE M A2 R - F5 5 DO R K
% B IE# A7, FS T EAE DO S20 K 1

K5 EXFERKEREFEFHETERE

Table 5 Factor loading matrix after orthogonal rotation of great variance

S Lzl
Fl F2 F3 F4 F5

KA R 0.012 0. 053 0. 106 0. 829 0.070
T 0.193 0. 081 0. 057 0. 766 -0.025
pH 0. 094 -0.315 0.799 0. 027 0.217
Eh 0.129 -0.126 -0.825 -0.105 0.074
DO -0.105 -0.205 -0.036 0. 094 0. 862
TDS 0.748 0. 637 0.110 0.072 -0.100
EC 0.736 0. 626 0.110 0.163 -0.108
K 0. 124 0. 207 0.202 -0.355 0.395
Na 0. 829 0.179 -0.099 0.055 0.189
Ca 0. 620 0. 581 0. 244 0.168 -0.270
Mg 0. 651 0.522 0.075 -0.116 -0.217
HCO, 0. 652 -0.087 0.593 0.033 -0.291
S0, 0. 890 0. 104 -0.086 0.105 0. 000
cl 0.298 0. 851 -0.054 0.043 -0.203
NO, 0.118 0.911 -0.226 0.028 0. 137

3.2 THERER IS Y T

WL AR STE S A ER T LA U
LS 2208, 15 2 45 7 7E 25 0] L A SR o A (L
K 4). BE4(a) nTHL F1 S0 A 3 2 E T
5% X T HB R - IR A& TE —7 . 1% X I 8 K R ot
WRAE R, 240R B R AR, AR R R R
RBRK I B AR RV A A VR L R K AR T
) 3 B AR Xk, o T AEBHAK VR B iRk
WA S HIA 30 ~ 100 mg- L', SR EA 100 ~ 120
mg- L~ HE R KSR 28K ARERT 4 ~ 6 175, Bifi
BRI, B fa] (8 7K 5 AH BLAE H 5 80K
R TG N, AL K 400 ~ 800 mg-L ', K
LXK 2 ~ 4 £ BRI, & i &K
EH R TSR0 & 4.

F2 5200 i A7 B HpFFoE X AL A 1 X
FRR R A AT BT T DX M 4l B A R A AT 2 R
Ll - P a7 TR th AR I | Aol v YLt b T 7K i
FREE BRI T A L X, S/, BLS ~20
mg-L™' R F; FEERESUN A DE DR, H L
SR IEFRAO A A X, 29 8.0 km®. AZEH:1ET5K .
BEIRAS A A HE B LA B A 75 AL 9 45 3t
&I SRR IRER Jm 315 Ye = HE At R A s )2
Fp A X FEEEKZE TR KRB ER T, 975K
R T MR ERIRIE , 5 ~20 mg-L™"; B f7 ) 2848
—ifF, O N R A M, B R R A R KT 20

mg- L' FLAFSE X2 1 T K P i BREh A SIS (EA h
8.95 mg- L', f I WT , A iRk 32 Bk I A KT
Bl AN FIHE , N A5 e i i

F3 GilkR A 12.577% , FIWi A Eh Fl pH 520
B, H1E 4 (c) ATHN, F3 S0 A7 34 vh T rh
KA K2, Eh 22463 R 120 ~ 150 mV,pH 4 T
7.6 ~7.9 ZIa] 4b T 5508k S AL PR B, A IR 4 TR 1S
HAE S IE R AR FOR AR, K2
A IS5 Ry S T A0 A 11 A R B B T A R SR A

F4 BTHRE N 10. 079% , B VRO PR AR 5%
Me] A1 -, 52 e o7 32 A vh A0 XA T AR T
W AR B —/NRL L R Z e, RN | AR
HEME 25 HLA — R (AR S M. R T 00 H
AR S, HRER B A R IX, 535057
IR AR £R & ik 20 ~ 30 mg-L~"; PGy 4
KA AR AR IR AR B 52 A AR Yo AR IRK
TR M KRR TE 3.3 ~3.8 m Z 6], AR EL &
NS5 ~20 mg- L' RN LT K HEME X3, KA
HEVRBEME] 4.3 ~ 4.8 m, S /K)Z2 DR A 24U,
HMEE, DO }99.96 ~10.50 mg-L~", AHEALAE
PRUET BRI A AR IR, MR & & KT 30
mg- L~ 5 e X, E M R OK IR AL
B 9CIEW T 2 14°C , 5K A7 A8 b i #A
Iv] , A PR 8 P et Bt 7 o7 LRI B 1 AT 3 K.

F5 SRk H N 8.532% , k1 DO SZIR KT, 510 45
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Fig. 4 Space contour map of the main factor

M FEZEED TR XIS, 5 F3 4. J6iE-E2 1
—AFERJEHI T K DO K 7 ~9 mg L' A4MRER A A
F5~20 mg-L™"Z[Al; &) -REK— o JERET
X, ¥RJ2H K DO R 10 ~ 11 mg-L~" iliREh & &
920 ~30 mg-L~"; MIRRLIA- 1L 28— IR Z LT K
FDO K8 ~9 mg-L™", iR LR & = FEARE] 5 ~ 20
mg-L™" KA K LI R R T AU L AR HUE
HEARRE R KRS KW, i T B 1E L, W
- SF 1L XA R R B AR ) - R K IX AR, %%

PREFRI N | 5 R o DX R R 5 vy
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(] 534 52 AR T G R 2R 5 4% 15 e f 2, R
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