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Groundwater quality assessment and index optimization of water quality monitoring in the water source area of Changbai Mountain.
GU Zhi-gi', BIAN Jian-min', WANG Yu"", MA Li-xin?, SUN Xiao-qing', RUAN Dong-mei' (1.Key Laboratory of Groundwater Resources
and Environment, Ministry of Education, College of New Energy and Environment, Jilin University, Changchun 130021, China; 2.Jilin
Ecological Environment Monitoring Center, Changchun 130021, China). China Environmental Science, 2023,43(10): 5257~5264

Abstract: This study chose Antu County, the water source area of Changbai Mountain as the study area. the hydrochemical
characteristics and formation mechanism of groundwater in the study area was analyzed. The cloud model based on entropy weight was
used to evaluate the groundwater quality. Furthermore, an optimization model of water quality index was constructed by coupling
random forest and stepwise multiple linear regression analysis to determine the key indicators of groundwater source security monitoring.
The results showed that the primary water chemistry type of groundwater in the study area was HCOs;-Mg-Na-Ca type, which was mainly
controlled by the rock weathering and dissolution effects. About 74% of groundwater samples were classified as Class [ -III. The R* and
RMSE values of the best index optimization model were 0.6333 and 0.726, respectively. F, Na*, TDS and CI” were identified as the key
indicators of groundwater quality monitoring in the study area. This optimized water quality index can effectively reduce monitoring
costs and provide scientific basis for guaranteeing the safety of water sources.

Key words: high-quality water source in Changbai Mountain; cloud model; random forest; water quality evaluation; index

optimization; groundwater
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Table 1 Analytical methods for chemical composition of
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Table 2 Calculation results of each index weight

Eiftap Na* Cl S0,2 NO;
Ej 0.6623 0.7505 0.8962 0.8093
Gj 0.3377 0.2495 0.1038 0.1907
Wi 0.1648 0.1218 0.0506 0.0931
LD F TDS TH TFe
Ej 0.9266 0.6739 0.6686 0.5633
Gj 0.0734 0.3261 0.3314 0.4367
Wwj 0.0358 0.1591 0.1617 0.2131
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Fig.5 Comparison of water quality assessment results
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Fig.7 Optimize model training, test sample simulation and actual measurement fitting curve
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Table 3  Optimization model index selection and analysis

results
AR Eiztay R RMSE P
1 F. Na'. TH. TDS  0.5735 0.7541 <0.05
2 F. Na'. TH. Cl 0.6030 0.7425 <0.05
3 F. Na'. TH. SO  0.6312 0.7393 <0.05
4 F. Na'. TDS. Cl 0.6333 0.7260 <0.05
5 F. Na'. TDS. SO, 0.6344 0.7371 <0.05
6 F. Na'. Cl. SO 06178 0.7473 <0.05
7 F. TH. TDS. Cl  0.5448 0.7782 <0.05
8 F. TH. TDS. SO  0.5404 0.7815 <0.05
9 F. TH. Cl. SO  0.5445 0.7771 <0.05
10 F. TDS. Cl. SO  0.5450 0.7778 <0.05
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