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Application of regularized RBF network model in
the groundwater level prediction

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

(College of Water Resources and Architectural Engineering s Northwest A& F University sYangling s Shaanzxi 712100, China)

Abstract: [Objective)] Establishing regularized RBF network model for groundwater level prediction
can provide strategic decision for groundwater use, planning and management. [Method] Regularized RBF
network model was built employing newrb function in MATLABY7. 0 for well B210 in Baojixia irrigation ar-
ea based on the groundwater level depth data from 1983 to 2009. The training sets and testing sets were
used to train and test the network respectively. Corresponding fitting curve was plotted as well. Mean-
while, relative error(RE) ,mean absolute deviation (MAD) and mean-square error (MSE) between predic-
ted and measured values were all calculated and the comparison was addressed with BP network model.
[Result] RE of both regularized RBF and BP network model is less than 5% ,MAD is 0. 53 and 0. 85, MSE
is 0. 54 and 1. 15 respectively. By contrast, the precision of regularized RBF network model about predicted
values is much higher. [Conclusion] Selecting training sample and testing sample reasonably has provided a
new way for time series simulation. Regularized RBF network model is viable in forecasting regional
groundwater table due to its good generalization.
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Fig. 1 Schematic of regularized RBF network model
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Fig. 2 Comparison between measured and simulated values of training sets and testing sets of regularized RBF network model
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Table 1 Comparison between predicted and measured values at B210 well in Baojixia irrigation

1E U fk RBF [% £ f5 7Y BP & 4% 570
Fe SIAE /m Regularized RBF network prediction BP network prediction

Serial number Measured value FW L/ m TR % FW L/ m HXT 2 %
Predicted value Relative error Predicted value Relative error

1 58. 20 57.90 0.52 57.10 1. 89

2 58.00 57.91 0.16 57.19 1.40

3 58.49 58.17 0.55 58.74 0.43

4 59.19 59.77 0.98 59. 84 1.10

5 63. 34 63. 44 0.16 61.18 3.41

6 65. 89 64.97 1. 40 66. 54 0.99

7 67.63 67.92 0.43 67.91 0.41

8 71.71 70. 27 2.01 69.97 2.43

9 74.37 72.88 2.00 72.93 1. 94

10 74.70 74.35 0.47 74. 81 0.15

11 74. 87 74.87 0.00 75.00 0.17
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