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Abstract: Taking the plain area of Deyang City as the research object, 78 groundwater samples were collected to analyze their hydrochemical characteristics and influencing factors.
The absolute principal component-multiple linear regression model (APCS-MLR) was used to analyze the sources of hydrochemical components, the entropy-weight water quality
index (EWQI) was used to evaluate groundwater quality, and the human health risk assessment model (HHRA) was used to evaluate health risk. The results showed that the average
concentration values of Ca®, HCO,, Mn*, and TFe in groundwater exceeded the national grade groundwater quality standards of Class II. The variation coefficients of Na*, K*, CI,
NO,", Mn*, and TFe ranged from 1. 11 to 3. 72, with large fluctuations in content and a high degree of local enrichment. The chemical types of groundwater in the area were
dominated by HCO,*S0,-Ca, HCO,-Ca*Mg, HCO,*SO,-Ca*Mg, and HCO,-Ca, accounting for 33.33%, 25.64%, 19.23%, and 14.10%, respectively. The source
apportionment tesults of the APCS-MLR model showed that the main sources of hydrochemical components in groundwater were water-rock interaction sources (32.87%) ,
agricultural activities sources (12.75%) , domestic sewage and industrial wastewater discharge sources (12.40%) , the mixed source of primary geological environment and water-
rock interaction (9. 86%) , mixed agricultural and industrial sources (9.44%) , and unidentified sources (22.69%). The results of the entropy-weight water quality index (EWQI)
showed that the groundwater quality of Grade | and Grade Il accounted for 6. 41% and 74. 36%, respectively, which reached the excellent and good degrees. The groundwater
quality of Grade Il accounted for 11.54% and reached medium degree. The groundwater quality of Grade IV and Grade V accounted for 6.41% and 1.28%, respectively,
indicating poor or extremely poor groundwater quality. The main indexes affecting groundwater quality grade were: TFe > Ca™ > Mn* > HCO,". The HHRA model results showed that
the potential non-carcinogenic risk in the region was low and did not exceed 1. Compared with skin contact, these indicators mainly harmed humans through direct ingestion.
Children were more vulnerable to exposure than adults in the same environment. Overall, the groundwater quality in the area was good, and there was a certain potential risk in the
southeast of the study area. Thus, the resource management and pollution prevention of local groundwater should be strengthened in future water resource utilization.

Key words: shallow groundwater; hydrochemical characteristics ; absolute principal component-multiple linear regression model (APCS-MLR) ; entropy-weight water quality index
(EWQI); plain zone of Deyang City
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o " 7.90 6.22 T 706 032 0.05 6.5-8.5 1.28
p(TDSJfmg- L 840.99 238.08 450.67 115.93 0.26 1 000 /
p(TH)/mg- L™ 717.77 181.89 370.77 99.93 0.27 450 21.79
p(Na"Vmg-L™! 140.00 0.70 15.03 16.76 1.11 200 /
P(K*)/mg-L"! 26.25 0.08 2.08 3.68 1.77 200 /
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Table 3 Interpretation of total variance of principal components in the study area

o B 46 A 1 IO T 4k A TE % V-7 A A

At 75 %1% Bit/% Ait 7 21% Z2i11% At I %1% Z2iti%
F1 5.11 36.49 36.49 5.11 36.49 36.49 4.60 32.87 32.87
F2 1.79 12.75 49.24 1.79 12.75 49.24 1.79 12.75 45.62
F3 151 10.80 60.05 1.51 10.80 60.05 1.74 12.40 58.02
F4 1.30 9.29 69.33 1.30 9.29 69.33 1.38 9.86 67.87
F5 1.12 7.98 77.31 1.12 7.98 77.31 1.32 9.44 7731
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“ Table 4 Rotationfitctor loading matrix
e hr F1 F2 F3 F4 F5
pH 0.19 -0.52 0.19 0.52 0.06
TDS 0.85 0.20 0.46 0.12 0.05
TH 0.98 0.14 0.07 -0.01 -0.01
Na* -0.12 0.01 0.80 0.36 -0.14
K 0.11 0.85 -0.06 0.03 0.07
Ca”™* 0.96 0.11 0.10 -0.01 0.00
Mg** 0.94 0.12 0.06 0.07 -0.05
cr 0.42 0.73 0.32 0.18 0.01
S0,” 0.40 -0.02 0.76 -0.19 0.11
HCO, 0.78 -0.25 -0.16 0.24 -0.34
NO, 0.08 0.15 0.126 -0.14 0.83
Mn?* 0.30 0.16 0.27 -0.17 -0.68
TFe 0.12 -0.07 0.14 0.52 0.03
AP 0.05 -0.25 0.13 -0.72 0.10

BT F Moy o RO R IR, SR ] APCS-MLR %
TG 22 45 R IR E AR BTk, VR A B 45 L DL AL 5.

KAEMEH (F1) X TDS, TH, K. Ca™. Mg”.
CI'. SO, . HCOy ., Mn™Fl TFe [ 5T ik 2 43 5 H -
38.53%. 47.02%. 2127%. 27.51%. 51.55%.
32.44% . 21.97%. 34.58% . 29.76% F123.23%, BEfE
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