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Abstract: In order to investigate the quality of groundwater in south Jiangxi Province and ensure the safety of
drinking water and the development and utilization of groundwater resources, the shallow groundwater quality
of the Yinkeng area was evaluated, based on the spatial analysis and display function of GIS as well as fuzzy
comprehensive evaluation method, and the selected evaluation indexes of ammonia nitrogen (NH,"), nitrate
(NOy), total hardness (TH), total soluble solids (TDS) and iron (Fe). The results showed that the quality
of shallow groundwater in the study area was generally good, of which I-III class was 90.2%, suitable for
drinking and industrial and agricultural production, while IV and V class accounted for only 9.80%, mainly
distributing in Xuwu, the southwest corner of the study area, the eastern Yanbei, the central Chuanxing-
Yinkeng and Laowu-Yangjingkou area, duo to the standard exceeding ammonia nitrogen (NH,") and
nitrate((NO;"). The result was reasonable and effective as the fuzzy comprehensive evaluation method could
reflect the quality of groundwater environment objectively and truly, consistent with the practical investigation
through the comprehensive analysis.
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Fig .1 Geographical location of the study area
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Table 1 Statistical characteristics of the hydrochemical data in the study area

ity TN e/ IME G FHE FrifEzz
K 16.20 0.07 1.62 2.42 3.09
Na' 26.40 0.43 3.96 4.88 4.09
Ca™ 87.80 0.76 6.37 20.85 27.22
Mg* 11.90 0.12 0.95 261 3.18
o 0.004 0.00 0.00 0.00 0.00
NH* 2.13 0.04 0.04 0.08 0.29
COD(Mn) 0.57 0.03 0.05 0.07 0.07
cr 24.50 0.18 0.83 2.42 4.19
F 0.53 0.00 0.04 0.09 0.11
S0,* 44.50 0.00 0.88 4.83 9.53
co> 8.79 0.00 0.00 0.17 1.23
HCO, 270.00 6.95 35.30 74.46 77.52
PO,” 1.30 0.02 0.10 0.15 0.19
NO, 52.30 0.10 0.68 4.92 9.97
H,SiO, 83.10 8.46 31.70 31.05 15.28
PH 7.87 6.23 7.07 7.00 0.39
OoH 2.49 0.00 0.00 0.05 0.35
W Co, 39.90 0.00 8.49 10.98 8.24
TH 236.00 2.39 22.10 62.83 79.53

TDS 1480.00 52.50 142 220.76 235.07
Fe 1.36 0.00 0.03 0.11 0.23




FIE 2 M BASENTAE BT GIS MHRTTIRR 2 R /OK BRI LR G TH 333
100 300 1600
1400 [
sk 250
1200 [
200 |-
60 1000
E) EL Bor é 800 |- .
¥ B ol 2600 .
20 400
: . 50 | .
. é ‘_i_l . ; s 200 é é
o= == == == obede o == e == === N
L L L L L L L L L 1 1 1 L L . . L L ' L L
K Na™ Ca® Mg o NHY  coD cr F S0 CO HCOy PO} NOs H,Si0,  PH OH  j#®co, TH TDS Fe

2 BIFE X H T AR A S HGE B A

Fig. 2 Box plots of groundwater chemical parameters in the study area
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Table 2 Standard for evaluation of groundwater quality in the study area

KA ‘ : M : :
[E'S 2 M \ES V%
pH & 6.5~ 8.5 55~ 6.5 85~9 <55 14
SUERE (2L CaCO, ) /(mg/L) 150 300 450 650 1100
Vst SR /(mg/L) 300 500 1000 2000 5000
SALYI /(mg/L) 50 150 250 350 600
BRERER /(mg/L) 50 150 250 350 600
£k /(mg/L) 0.1 0.2 0.3 2 3
FESE T COD,,/(mg/L) 1 2 3 10 > 10
S (LA N ) /(mg/L) 0.02 0.1 0.5 1.5 2.5
4 /(mg/L) 100 150 200 400 > 400
fitfiRER (LA N ) /(mg/L) 2 5 20 30 60
ALY /(mg/L) 1 1 1 2 45
#NH /(mg/L) 0.005 0.01 0.05 0.1 0.2
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Table 3 Measured mass concentration of A4 point
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Table 4 Fuzzy comprehensive evaluation results of shallow groundwater quality in the study area

o) Gl KI5 BT Gl K5 B GfH KB
A3 1.01 I A36 1.01 I All 1.92 Il
A6 1.00 I A38 1.02 I Al9 227 |
A7 1.03 I A39 1.01 I A20 1.72 Il
A8 1.05 I A40 1.01 I A23 1.54 Il
Al3 1.11 I A4l 1.01 I A27 1.68 n
Al4 1.00 I A42 1.00 I A29 1.55 Il
AlS 1.21 I A43 1.01 I A37 1.66 I
Al7 1.27 I Ad4 1.02 I A2 3.02 ]
A22 1.01 I A45 1.00 I A4 2.84 ]
A24 1.02 I A46 1.01 I A10 2.84 ]
A26 1.02 I A47 1.01 I A25 2.80 1]
A30 1.00 I A48 1.03 I A53 2.99 1]
A3l 1.01 I A49 1.01 I Al8 3.56 v
A32 1.02 I A50 1.30 I A5 4.71 \Y
A33 1.01 I A5l 1.21 I A9 5.00 \Y
A34 1.47 I A52 1.01 I Al2 4.75 AY
A35 1.00 I Al 2.01 1l A28 491 AY
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Fig. 3 Classification map of shallow groundwater quality based on the Fuzzy synthesis evaluation method
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Table 5 Corresponding relationship between P value and water quality

iG] I 2ok

2k

M2k VK V2K

Pt B AR R K P P<0.28

0.28<P <057

0.57<P<1 1<P<5.15 P=5.15
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Fig. 4 Classification map of shallow groundwater quality based on the improved Nemero index method

BOMIZE A PN ZE 2 G R
3.2 R 5L H

Sy ik — 25 ORI 25 A PEA 45 R 1) A BN
BlaEt, SEBCH R 5 AN FR, SR B el i i o 2
F8BOE AT, T X PR 25 A X B (g
2200200 HKHE GB / T14848-2017¢H1 T /K JFi kb
WEY CIE = FEUE3H, 2017 ) H S K bR (56 2,
2012), 78 T LTIV, V 28K AR 280K /4 P E,
43914 0.28,0.57,1 F15.15, R FHLA | 4 4> P A& i
Rl FEAR R K BRI i (R 5) R i
BB AT

P [ (F o HE ) = FuetF
J 2 ?+ jmax 2

Ao P ARG N P85 F, ARRAGE
HRE A5 51 N HURE 20/ P A, IFF]H MapGIS
(73 [ AT D REXT PAEZEA T 450, A5 20 56 T
HE () NS B 8 H0 I 5 X R 2 T KK B A
AR (4,

A %] 3 RNl 4 S H T A, BORIZE A PR AN

S5 55 Ok i N A R O P 45 SRR AR — 2L
T - 2SR E A0, Sk i) A 2 18 B0k N A 7E

VK, VKRB 5 Z Ck o), (ARFPE
D3RR T 2 W7 B AR — 80, T BB I D R 7E T2l
U AR LR A 18 B0E LA 1 TR, =40
— AR BRI, BB A 4] 43 2 1K
FAH A IR R CIRIGES5, 2014) 455 P AP BR
PG, BOMIZE A AN 25 5 SE PR DL I 75

&6 TFMAERIILL

Table 6 Comparison of the evaluation results

SR NIES TR RGE BRI S I

KIFZE KEEAEL Hll (%) AKREAEC LBl (%)
I 35 68.64 33 64.71
m 6 11.76 8 15.69
m 4 7.84 5 9.80
v 6 11.76 1 1.96
v 0 0 4 7.84
#it s 100 2l 1%
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