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Abstract: Taking the water source area of Luokeng Reservoir in Dianbai District, Maoming City as an example, the random
forest model was used to identify the risk warning indicators of drinking water sources. Three risk warning models for
drinking water sources were constructed based on the SVM model, GA and BOA. The optimal model was selected to warn
the risk status of Luokeng Reservoir water source area. The results show that compared with the SVM model and the GA-
SVM model, the mean relative error, mean square error, model operation time, and root mean square error of the BOA-
SVM model have all decreased to varying degrees. The R* values have increased by 5. 16% and 3. 01% respectively. The
BOA-SVM model is more suitable for the risk warning of drinking water sources. From 2023 to 2025, the risk warning levels
of the water source area of Luokeng Reservoir are all at the light warning level (blue light) , indicating a relatively low risk
status. Although the risk warning levels are the same, the risk warning index is decreasing year by year. The risk warning
index in 2025 is 1. 61, which is approaching the critical value of the low-risk status. Relevant management departments
should strengthen the implementation of existing plans, programs, and policies to further reduce the risk level of the water
source area of Luokeng Reservoir.

Key words: drinking water source area; risk warning: SVM model; BOA; Luokeng Reservoir
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Fig.1 Framework diagram of risk warning process for drinking water source areas
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drinking water source areas
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Table 2 Types and classification standards of risk warning indicators for drinking water source areas

il 3 Ik
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KTGSR % e s e (N i e TR
I >95 >95 <0.8 <56.7 <30 <0.7 >2587.5 >95 >0.8 >0.8
I >85~95 >85~95 >0.8~1 >56.7~68.7 >30~50 >0.7~1 >1914.7~2587.5 >85~95 >0.6~0.8 >0.6~0.8
I >80~85 >80~85 >1~1.5 >68.7~83.4 >50~60 >1~2 >1416.8~1914.7 >80~85 >0.4~0.6 >0.4~0.6
v >75~80 >75~80 >1.5~2 >83.4~94.8 >60~70 >2~3 >1159.1~1416.8 >75~80 >0.2~0.4 >0.2~0.4
\Y <75 <75 >2 >94.8 >70 >3 <1159.1 <75 <0.2 <0.2
£33 FHKEZEBMNBERERE
Table 3 Values of prediction and early warning indicators for Luokeng Reservoir over years
ey RES EWE RPKH WER ReR  KFE EEPbK BB REUKRL P
VYRR KE/mm fREEAR/t $85L ERIEE R/ RIER/% BEEFE/ BRI BRI
2023 0.44 2145 67.55 31.24 0.13 100 100 90.0 0.70 0. 60
2024 0.40 2273 66.73 30. 15 0.12 100 100 92.5 0.75 0. 65
2025 0.36 2384 65.91 29.10 0.10 100 100 95.0 0.85 0.70
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areas of Luokeng Reservoir
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Table 4 Simulation interval for risk warning levels for drinking water source areas in various models

sl I I m v v

SVM [1.07,1.37) [1.37,2.52) [2.52,3.51) [3.51,4.48) [4.48,4.78)
GA-SVM [1.24,1.42) [1.42,2.55) [2.55,3.49) [3.49,4.26) [4.26,4.80)
BOA-SVM [1.22,1.43) [1.43,2.56) [2.56,3.49) [3.49,4.24) [4.24,4.81)
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