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Multi Steps Prediction Model of Underground Water
Table Based on Chaotic Time Series
CHEN Nan xiang', ZHANG Hai feng', LI Song hai’

(1. Department of Geotechnical Engineering, North China Instituteof Water Conservancy and Hy droelectric Power,
Zheng zhou 450008, Henan. China; 2. Yellow River Engineering Consulting Company, Zhengzhou 450011, Henan. China)
Abstract Applying phase space reconstruction method, G P arithmeticc € C arithmetic and Wolf method this
paper distills Lyapunov exponents from one dimension time series of underground water table in Ningling county.
The result indicates that this time series possesses the character of chaos. The correlation dimension of time
series, time delay and the largest Lyapunov exponent of underground water table in Ningling county are
calculated. The add weighted one rank multi steps prediction model is developed for the prediction of
underground w ater table. The prediction indicates that this model can be easily used in mult steps prediction of
underground w ater table time series.
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Tab.1 Practise Observation Value and Prediction ’
Value of Underground Water Table of the 7th ’ °
Long Term Observation Pole in 2002 °
n n n Lyapunov
1 44. 47 44.51 -0.04 ’ °
2 44.48 44.54 -0.06 ’
3 44. 62 44.58 0. 04 H ’
4 44. 64 44. 60 0. 04 N
5 44. 66 44.62 0.04 y
6 44.72 44.56 0. 06 ,
7 44.74 44.55 0.19
8 44.70 44.55 0.15
9 44.82 44.62 0.20
10 44. 47 44. 67 ~0.20 [ 1] Packard N H. Geometry from a Time Series[ J] . Phy sica Rev
1 44,48 44. 46 ~0.18 Lett, 1980, 45(9). 712716.
12 44.62 44.70 -0.08 L2 ' ’
13 44 64 4471 007 [J. , 2004, 31(1): 14 18.
[3] Grmssbemger P, Procaccia I. Measurng the Strangeness of
14 44. 66 44.71 -0.05
Strange Attractors [ J] . Physics D, 1983, 9. 189 2(8.
15 4472 44.73 -0.01 [4 Wolf A, Swinney H L. Vastano J A. Determining Lyapunov
16 44.74 44.770 0. 04 Exponents form Time Series[ J] . Physics, 1985, 16(D):
17 44.70 44.70 0. 00 285 317.
18 44. 82 44.71 0.11 [ 5] s . € C Lyapunov [J.
1 , 2002, 25(4):555 559.
’ ’ [ 6] . , . [ M].
’ , 2002.
. s 5 [7 , [J

, 2004, 26( 3) : 338 340.



