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1 1991 ~ 1992
Table 1 Comparison of observed and predicted data of monthly mean runoff for 1991—1992
m=11 m=12 m=13 m=11 m=12 m=13
/ /
m 57! / m / m / m? mts7! / mt / mt / md

57! /% s7! / % s7! /% s7! /% s7! /% s7! /%

1 78 67.70 13.2 78.42 0.53 87.05 11.6 1 46 55.80 21.3 45.97 0.06 54.60 18.7

2 60 64.68 7.8 60.47 0.78 52.62 12.3 2 39 45.51 16.7 38.15 2.17 45.08 15.6

3 116 120.71 4.1 115.88 0.10 88.04 24.1 3 89 102.88 15.6 89.24 0.27 104.84 17.8

4 136 157.22  15.6 136.01 0.01 143.74 5.7 4 131 123.01 6.1 130.74 0.26 118.56 9.5

5 150 133.35 11.1 149.97 0.02 174.30 16.2 5 113 130.82 15.8 118.39 4.77 132.31 17.1

1991 6 559 493.62 11.7 578.47 3.48 607.32 8.6( 1992 6 233 261.71 12.3 232.51 0.21 264.96 13.7
7 316 367.51 16.3 315.80 0.06 362.45 14.7 7 600 483.60 19.4 600.20 0.03 500.40 16.6

8 302 340.35 12.7 302.09 0.03 328.41 8.7 8 372 356.38 4.2 370.31 0.45 317.32 14.7

9 154 180.95 17.5 154.00 0.00 124.89 18.9 9 795 697.33  12.2 759.37 4.48 658.45 17.2

10 103 97.87 5.0 101.80 1.16 87.14 15.4 10 417 319.84 23.3 416.71 0.07 327.76 21.4

11 75 62.40 16.8 74.22 1.04 80.03 6.7 11 139 112.73 18.9 138.94 0.05 155.12 11.6

12 55 61.93 12.6 54.08 1.66 45.32 17.6 12 87 95.49 9.8 77.68 10.71 71.92 17.3
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Neural network forecasting model for phase space reconstruction of runoff series
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Abstract The chaos theory was introduced into hydrology and water resources field and a runoff time-series forecasting
model was proposed by combination of the theories of phase space reconstruction with neural network. One-dimensional
runoff time-series was developed to multi-dimensional runoff time-series by reconstruction of phase space. As the multi-
dimensional runoff time-series involves the ergodic information it can provide abundant information which is favorable
for ANN training. The modeling with ANN can effectively solve the nonlinear problems and make the result of
forecasting in good accordance with the reality. As a case study of the monthly average runoff into the Shiquan Reservoir
of the Hanjiang River a phase space reconstruction and neural network combined runoff time-series forecasting model was

established and the result shows that the model is of high precision of forecasting.
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