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Fig.1 Structure of three-layer BP network
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Table 1 Compared result of the forecasting and actual measure at 23 well Ninglin County in 1997 — 1998

1F H# Date
01-01 02-01 03-01 04-01 05-01 06-01 07-01 08-01 09-01 10-01 11-01 12-01
LME Actual value 523 531 5.5¢ 527 545 551 6.3 520 508 528 5.40  5.37
1997 WM Forccast value 5.36 5.38  5.46  5.06 503 492 506 511 494 544 557  5.93
Hx iR %/ % Error 2.48  1.32 146 3.98 771 10.70 20.44 1.73 2.76  3.03  3.15 10.42
LM Actual value 553 5.26 5.19 510 502 484 508 514 506 523 528 520
1998 Hi{a Forecast value 5.42 5.01  5.44  5.63 5.3l  4.96 4.8 456 4.78 531  5.54  5.43
A iR%E/ % Error 1.99 475 4,82 10.39 578 2.48 4.92 1128 553 L5l 492 442
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The model of phase space reconstruction and neural network

in the groundwater level

CHEN Nan-xiang'*,CAO Lian-hai’,Xu Jian-xin®
(1 Xi'an University of Technology,Institute of Water Resources and Hydro-Electric Engineering, Xi'an,Shaanzi 710048,China;

2 North China Institute of Water Conservancy and Hydroelectric Power ,Geotechnical Engineering ,Zhengzhou . Henan 450008 ,China)

Abstract ;In order to discover the complicated nonlinear structure and movement law of the water-re-

source system,in this paper the forecasting models for the water level of groundwater were researched inte-

grating chaos,reconstruction of phase space and neural network. One dimension water level series was de-

veloped into multi-dimension water level series with reconstruction of phase space,and that multi-dimen-

sion series included the ergodic information. Training data construction and networks structure were deter-

mined by chaotic phase space,fitting nonlinear relationship of phase points with neural networks. The ex-

ample indicates the model is of high forecasting precision.

Key words ;the groundwater level ;forecasting model ; the theory of chaos ;the theory of phase space re-

construction ;neural network



