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Distribution of shallow groundwater sampling points in Wuxi City
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Fig. 2 Piper three-line diagrams of shallow groundwater in Wuxi City
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Table 1 Statistics of main ions in samples of shallow

groundwater in Wuxi City

BRRME ®ME CPEE WREE TRRE%

DS 838 202 411 129 31.3
COD 15.1 0.38 2.86 2.03 70.9
NO; 108 0 30.9 24.4 79.1
ok 253 0.001 58.1 33.3 574
cr 128 12.4 402 25.9 64.6
NH,” 294 0.003 0.16 0.49 306
Ca” 119 31.0 65.3 21.6 33.2
Mg™ 38.1 6.75 17.3 6.91 39.9
Na' 146 12.2 44.1 20.4 46.2
c’ 0015 0.001 0.004 0.002 60.3

T R f/ME L P H (0 ANARE2E B9 B mg/L.

SV 53.7%; 31 AR s TR 20K, 5 A i
B 46.3 %o LR TR A HOTM 45 R (E 3D
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Fig. 3 Single-element quality evaluation grade of groundwa-

ter in Wuxi City

7.5%, Horft COD 1 NH, 433l R IV 2K F V2K 1
i KF A A
32 HmEFHEH

TEHC 11 Tt T /K Ab“# 4545 (TDS. COD. NO; .
SO, . CI', HCO; . NH, . Ca*’, Mg™", Na', #1 Cu*")



I

444

Hh

=

2024 4F

HEAT 5 R 7150, 38 3 W 2 B o Ak T T 4 A
PEAT AR UERE 1 )5 , K F KMO F11 Bartlett BRI £ 56
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The factor extraction rates of groundwater quality in-
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Fig. 4
dex in Wuxi City
W PR 7 Ao 28 6 B AT I A8 e 4, DU RS S
(4% 6 b feg 288 00] 1 B0 0 PR % Ak, DA 58 1 4%
YNSERIOE A R i v R N (| e T
(DA F Fo FRAEME N 5.295, FEACKTE
¥k TDS, Ca®', Mg™, Na', HCO, il CI', F, &t
AR FE S R 2R, A 6 I Ak

*2 BERFEBENSAE
Table 2 Total variance interpretation of characteristic factors
LR GESROEN FEWFJ7 A ke e F J5 F A
NS
&1t T5 %1% 2it/% &it T7 %1% 2it/% it T5 %1% 231 /%
F, 5.295 48.137 48.137 5.295 48.137 48.137 5.022 45.655 45.655
F, 1.764 16.040 64.176 1.764 16.040 64.176 1.777 16.157 61.812
F; 1.306 11.874 76.050 1.306 11.874 76.050 1.566 14.237 76.050
F, 0.864 7.857 83.907 - - - - - -
F; 0.643 5.849 89.757 - - - - - -
F¢ 0.385 3.503 93.260 - - - - - -
F, 0.333 3.029 96.289 - - - - - -
Fg 0.233 2.122 98.411 - - - - - -
F, 0.107 0.977 99.388 - - - - - -
Fy 0.050 0.452 99.840 - - - - - -
F, 0.018 0.160 100.000 - - - - - -
R3 mEEEFHOEHER
Table 3 The loading matrix of twiddle factor
18 b TDS Ca™ Mg” HCO,” Na' Cl COD cu” NO,” NH," So,”
F, 0.960 0.909 0.879 0.876 0.863 0.861 —0.206 0.134 —0.120 0.000 0.418
1 3% R F, 0.028 —-0.099 —-0.206 —-0.215 0.203 0.031 0.799 0.681 0.642 0.091 0.337
F, 0.173 0.168 0.098 —0.087 0.220 0.059 —0.120 0.354 —0.543 —0.768 0.645
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Table 4 Contribution rate of common factors to each index
_ BT /% S VR BE AR E R S TN IR BE b o A 2/ . .
f b o o 50 e IE /900 9k IS
F, F, F, (mg'L) (mg' L)
TDS 98.26 1.70 0.04 411/129 411/125 0.99 0.952
Ccu™ 24.66 75.20 0.14 0.004/0.002 0.004/0.002 1.04 0.607
Na” 87.62 12.33 0.05 44.1/20.4 44.1/18.6 1.01 0.833
Ca” 93.84 6.13 0.04 65.3/21.6 65.3/20.1 1.00 0.864
Mgk 87.67 12.31 0.02 17.3/6.9 17.3/6.27 1.01 0.825
NH, 0.72 2.83 96.45 0.16/0.49 0.16/0.38 0.72 0.594
Cl 97.89 2.09 0.01 40.2/25.9 40.2/22.4 1.06 0.745
S0.” 0.22 32.47 67.31 58.1/33.3 58.1/27.9 1.06 0.704
HCO; 87.15 12.84 0.02 252/105 252/95.1 1.01 0.822
NO, 23.70 76.08 0.22 0.09/0.26 0.09/0.22 0.69 0.721
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Fig. 8 The relation of of measured concentrations of groundwater chemistry and MLR predicted concentration (calculated by com-

mon factor water quality indexes based on Multiple Regression Model) in Wuxi City
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Chemical influence factors and contribution rate in
shallow groundwater of Wuxi City

LI Liang'?, ZHOU Kaie'?, LI Jie'?, GONG Jianshi'?, TAN Mengjiao'*, ZHANG Fei'?,
ZHU Yingxin'?, LIU Lin"’, YE Yonghong'"”’
(1. Nanjing Center, China Geological Survey, Nanjing 210016, Jiangsu, China; 2. Key Laboratory of Watershed
Eco-Geological Processes, Ministry of Natural Resources, Nanjing 210016, Jiangsu, China)

Abstract: Accurate assessment of the chemical factors influencing groundwater is crucial to classify ground-
water pollution, select appropriate treatment schemes and set treatment objectives. This study analyzes 67 groups
of shallow groundwater samples from Wuxi city in Jiangsu Province by using mathematical statistics, factor anal-
ysis, and an absolute factor score-multiple linear regression model. The findings are as follows: Firstly, regarding
the quality grade of shallow groundwater in Wuxi, Class III water constitutes 53.7% of the samples, while ultra-
Class III water accounts for 46.3%. The ions exceeding standards are COD, NH,’, NO; and SO,” in sequence.
Secondly, the groundwater can be categorized into 9 types, with HCO;-Ca -Na, HCO,-Ca and HCO,;- SO,-Ca ‘Na
types predominating, representing 76.1% of the total samples. Thirdly, three major chemical influence factors in
the groundwater chemical index system—natural evolution (F1), industrial production (F2) and agricultural pro-
duction (F3)—account for 76.05% of the cumulative variance contribution rate, with their comprehensive contri-
butions being 57.44 %, 27.62 % and 14.94 %, respectively. The results indicate that the measured concentrations
of groundwater chemical index closely match the predicted concentrations derived from the absolute factor score
and multiple linear regression model, demonstrating the method’s effectiveness in analyzing the chemical factors
influencing groundwater.

Key words: Wuxi City; shallow groundwater; influence factors; factors analysis; absolute factor score; mul-
tiple linear regression
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