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Fig. 1 Power spectrum for rainfall-runoff time series
2.2 BDS
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5% AR p
1 Ljung-Box 0
Table 1 Results of Ljung-Box test for rainfall-runoff time series
Q5 Q 10 Q 30 Q 50
160.51 1.02 167.08 1.06 255.19 25.84 344.98 56.44
142.12 1.64 249.59 3.67 1031.50 33.17 1831.60 59.03
75.35 1.54 141.71 3.67 688.90 34.78 1219.40 59.34
80.11 1.46 147.61 3.78 714.33 30.87 1240.60 46.78
a=0.05 Q5 =11.07 Q 10 =18.31 Q 30 =43.77 Q 50 =67.5.
Kanzler Ludwing 1314 BDS . BDS
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2 BDS
Table 2 Results of BDS test for rainfall-runoff time series
BDS BDS
r/c r/c
m=2 m=3 m=4 m=5 m=6 m=7 m=2 m=3 m=4 m=5 m=6 m=7
0.25 14.18 15.87 17.18 18.51 20.59 23.03 0.25 8.87 12.35 15.02 17.82 18.36 15.40
0.5 11.34  11.22 10.64 9.78 8.98 8.41 0.5 8.03 9.81 10.76 10.73 9.61 7.52
0.75 11.51 10.83 993 9.10 8.08 7.17 0.75 7.30 8.49  8.68 8.21 7.27  6.08
1 10.97 10.33 9.44 8.66 7.65 6.75 1 6.58 7.40 7.22 6.42 5.45 4.56
1.25 9.82 9.35 8.54 7.81 6.80 5.87 1.25 6.17 6.59 6.28 5.29 4.34 3.48
1.5 8.70 8.45 7.71 6.99 598 4.9 1.5 5.62 5.5 5.14 4.07 3.31 2.60
0.25 7.21 11.19 13.18 13.81 13.59 13.63 0.25 11.29 14.12 17.80 21.10 22.04 21.17
0.5 8§.13 11.45 13.21 13.48 12.59 10.64 0.5 10.11  11.40 12.53 12.69 12.10 10.60
0.75 8.48 10.56 11.25 11.07 10.35 8.68 0.75 9.12 9.41 9.42 8.76 7.83 6.62
1 7.75 890 879 8.09 7.26 6.03 1 7.58 7.43 695 5.9 516 4.22
1.25 6.93 7.49 7.00 6.14 5.27 4.27 1.25 6.02 5.58 4.88 3.80 3.09 2.34
1.5 6.25 6.35 5.68 4.80 3.90 3.00 1.5 4.61 4.00 3.30 2.29 2.01 1.98
2.3
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Fig. 3 Relationship between InC r m and Inr for rainfall-runoff time series

2.3.3 Kolmogorov
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0.22 0.42 0.53  0.53.

2.3.4 Lyapunov
Rosenstein !¢
Lyapunov Ay
3. 3

Lyapunov A;>0.

Kolmogorov

3
Table 3 Quantitative identification indexes of

chaotic characteristic for rainfall-runoff time series

Lyz
Y d;]unuv D, Kolmogorov
1
0.1009 2.66 0.22
0.0102 4.36 0.42
0.0412 4.16 0.53
0.0226 4.19 0.53
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Analysis of chaotic characteristics of monthly rainfall-runoff time series from
Guantai hydrological station in Zhang River

LIU Wei-lin
Research Center of Hydraulic Engineering Nanchang Institute of Technology —Nanchang 330099  China

Abstract Based on the theory and methods of chaotic characteristic diagnosis a basic framework of chaotic characteristic

diagnosis for rainfall-runoff system was proposed. In the framework the power spectrum was used to qualitatively identify

the chaotic characteristics of the rainfall-runoff system the BDS test was employed to test nonlinearity the Chao method

was adopted to confirm chaotic characteristics and the Kolmogorov entropy Lyapunov exponent and correlation

dimension obtained through the reconstruction of phase space were used to quantitatively identify the chaotic

characteristics. Finally the chaotic characteristics of the monthly rainfall-runoff time series from the Guantai hydrological

station in the Zhang River were discussed. The results show that the chaotic component exists in the rainfall-runoff time

series  which provides a theoretical basis for establishing dynamic runoff models.

Key words rainfall-runoff time series Chaos BDS test power spectrum correlation dimension Kolmogorov entropy

Lyapunov exponent





