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Abstract The rapid and accurate coupling interference analysis and concentration detection of the multiple pollutants in
complex water bodies are significantly important for the in-sizu real-time monitoring of field water quality. To address the
problems of characteristic coupling and the interference of spectral peaks in the synchronous detection of chemical oxygen
demand (COD) and turbidity using ultraviolet spectroscopy, which significantly affect the detection accuracy, a decoupling
method for predicting water pollutant concentration was developed in this study based on the continuous projection
algorithm combined with support vector regression. The continuous projection algorithm was used to screen the
characteristic wavelengths of the ultraviolet absorption spectra of water quality samples and eliminate irrelevant redundant
numbers, to improve the iteration rate and accuracy of the model. Based on the concept of the multi-classification support
vector machine, the support vector regression algorithm was improved via multi-regression fitting, and the ultraviolet
coupling analysis of COD and turbidity, as well as the simultaneous prediction of concentration, was realized. The test
results for actual water samples reveal that the maximum relative errors are reduced to less than 4%, and the improvement
rate of the root mean square error of predictions before the coupling analysis reaches 76% . Thus, the proposed method
offers a better detection accuracy, as compared with similar methods. Notably, this work is expected to serve as a

reference for the application of ultraviolet spectroscopy in water-quality multi-coupling parameter detection.
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Table 1 UV spectral characteristic dataset
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Sample  COD /mg-L"!
NTU Asso 4 Asgg 2 Az s Asos 3 Asra s
1 5 0.415 0.147 0.069 0.020 0.001
2 0 0.120 0.092 0.089 0.076 0.003
3 5 0. 400 0.211 0.139 0.090 0.004
108 125 50 2.108 2.047 1.384 0.710 0.252
109 150 50 2.122 2.159 1.503 0.748 0.265
110 150 60 2.157 2.394 1.712 0.763 0.384
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Table 2 Verification results of actual water sample model
Samp] COD /(mg-L™") Prediction error Turbidity /NTU Prediction error
Sam
pe True value Predicted value COD /% True value  Predicted value Turbidity /%
1 9. 60 9.46 1.46 0.40 0.39 2.50
2 17.50 17.72 1.26 3.00 3.05 1. 60
3 10. 60 10. 24 3. 40 0.40 0.41 2.50
4 16. 40 16.42 0.12 0.50 0.51 4.00
5 25. 30 24.84 1.82 12. 00 11.79 1.75
6 8.50 8.62 1.41 6. 30 6.42 1.90
7 21. 30 21.33 0.14 21.20 20. 87 1.56
8 72.80 71.97 1. 14 34. 80 35.20 1.15
9 43.70 44. 60 2.02 19. 60 19.57 0.15
%3 SVRHU B b S 1 R UK 5 1 4 T 0 7 4 o, I
Table 3 SVR model prediction performance index T 3 F SPA-SVR [ 7K Jii 58 4 2 BOE 3% K I #F 58, %t
Prediction index R’ RMSE /(mg-1. ') RSD /% AN G A I COD I B2 I #Y 45 1E A S A 5 1
COD 0.998 0.343 1.50 T AT M
Turbidit 0.125 2.43 v < v e Y Y R e Y
Rkl 3 3 I ARE T COD i 7 9 3ok JBE o e 145 W
Lo . TR B VWY 58 A W WSO 38 L 0 e 20 B 1 T 3 22 T Y R
A TE

AR AT SPA BT HEAS 18 454 IR L
BT Ah A st COD B FE S0 B 3655t I A B0 OB D 0 3 A R A

Ao s Asar~ Az o » J8E ST I T R AIE B0 46 B4 X SVR 45 74
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