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Prediction of groundwater quality based on nonlinear PLSR model

HAO Jian, LIU Jun-min,ZHANG Yin-qin

(College of Water Resources and Architectural Engineering , Northwest A& F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective) In light of the nonlinear relationship of the factors of the groundwater quality
prediction, the nonlinear partial least-squares regression (PLSR) model is used to predict the groundwater
quality,supporting the accurate prediction of groundwater quality. [Method) Quasilinear approach is used
to build nonlinear PLSR model, the kernel function is chosen to transform each dimension of the original in-
dependent variables into new variables. Using the data Shaanxi Province,from 2001 to 2009 of groundwater
of Xianyang City,groundwater hardness is predicted,and the result is compared with the result of BP net-
work model prediction. [Result] The first 8 year data of water quality of Xianyang City are used to build
nonlinear PLLSR model to predict the 2009 groundwater hardness of Xianyang City. Compared with the
measured data,the average relative error of the prediction of nonlinear PLSR model and BP network model
is 0. 944 % and 1. 354% ,so nonlinear PLSR model has higher prediction accuracy and strong practicality.
[Conclusion) The nonlinear PLSR model based on kernel function can transform the complex nonlinear
problems to simple linear ones,and effectively simplify the calculation and improve the prediction accuracy,
and provide a new way to predict groundwater quality.
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Table 1 Monitoring data of groundwater quality of Xianyang City,Shaanxi Province
P A ﬁH%?/‘(n}g-L’W B ¥ HCO5 / SR R (PEE ) /°G
Year Month pH Cation (mge+L 1) Total hardness
‘ Ca?™t Mg? " Anion HCO3 (German degrees)
A 0 1~
2001 3 7.10 106. 0 15. 8 439.0 18.5
9 7.30 53.9 24.6 559.0 13.2
2002 3 6. 00 72.3 14. 3 314.0 13.4
9 7.30 72.4 19.4 324.0 14.6
2003 3 7.50 74.1 12.3 306.0 13.2
9 7.80 53.9 40.9 359.0 17.0
2004 3 7.52 94. 2 24.6 372.0 18. 8
9 7.30 87.6 22.5 407.0 17. 4
- 3 7.40 88. 8 143.6 342.9 45.5
2005
9 7.30 92.2 26.8 341.7 19.1
c
2006 3 7.50 104. 2 21.9 341.7 19. 6
9 7.40 124. 2 141.1 188. 2 19.9
1~ A C
2007 3 7.45 133.0 40.0 349.0 27.9
9 7.30 147.0 42,2 438.0 30. 3
2008 3 7.70 147.0 34.8 427.0 28.6
9 7.70 129.0 32.2 409. 0 25.5
2009 3 7.70 131.0 23.6 401.0 23.7
9 7.30 106. 0 27.2 322.0 21.1

YE(Note) : 1 °G=10 mg/L CaO.
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Table 2 Comparison of measured results and predictions of groundwater hardness of Xianyang City,

Shaanxi Province based on nonlinear PLLSR model and BP network model

4 M PLSR #%)

BP %) 45 f 71

Sy Ay SEME /G Non-linear PLSR model BP network model
Year Month Measured valane UM AE /G xR/ % W/ °G MR 22/ %
Predictive value Relative error Predictive value Relative error
59/ A
2009 3 23.7 23.524 0.743 24,207 2.138
9 21.1 20. 858 1. 145 21.220 0.570
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