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Chaotic Characteristics and Prediction for Water Inrush in Mine

YANG Yong-gquo, CHEN Yuhua
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Abstract ; It is difficult to discover the certainty and randomness of the law of the evolution of the underground water system by
only using deterministic method or stochastic method, because the evolution of the system is not only deterministic but also sto-
chastic, due to the effect of such factors as hydrologic geology and mine exploitation- Chaos theory combines both deterministic
analysis method and stochastic analysis method- The time series of water inrush in mine are the results of the interaction be-
tween the factors of the underground water system in mine and contain the information of this dynamical system- Based on the
background analysis of hydrologic geology of the second coal mine in Liugiao. we obtained the Lyapunov index (0.1427) of the
time series of water inrush by modeling and analyzing of the chaotic time series- The Lyapunov index shows that the water in-
rush of the second coal mine in Liugiao is of chaotic characteristics- By using the established model, the time series of water in-
rush in mine from April 2004 to February 2005 was verified, and the results indicate that the chaotic time series analysis method
is feasible and highly effective in predicting the water inrush in mine-
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Fig- 1 Curve of water inrush in mine
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Fig- 2 Autocorrelation function of water inrush in mine
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Fig- 3 Correlation dimension based on Cao method
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Table 1 Comparison of observed data with forecasted re-

sults
R S (m®/h) TR (m®/h)  AEXTIRZE
2004—04—01 419 440.6115 5.1
2004—05—01 415 442.1551 6.5
2004—06—01 423.7 440.717 0 4.0
2004—07—01 437 431.989 6 1.1
2004—08—01 462.33 450.839 4 2.5
2004—09—01 482.6 434.222 7 10.0
2004—10—01 406. 88 426.4007 4.8
2004—11—01 425.31 437.496 6 2.9
2004—12—01 420. 44 440.613 6 4.8
2005—01—01 424.93 442.1614 4.1
2005—02—01 454.79 440.716 6 3.1
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