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Determination of daily time series reasonable length during chaotic identification
ZHOU Chang rang', CHEN Y uar fang', GU Sheng hua?, HUANG Qin'
(1 Collegeof Hydrology and Water Resources, H ohai University, N anjing 210098, China;
2.Shanghai H ydrological General Station, Shanghai 200232, China)

Abstract: Chaotic theory is an im portant means of hydrology time series analysis. In order to get reliable analysis results, it is
recommended to make a full use of time series. But the research about how the length of time series affects the identification of
chaotic characteristics is rare. In this paper, we carried out a study about the responding effect of the maximum Lyapunov expo
nent to the length of time series with the use of daily runoff time series of gauged stations named Wulong and Beibei in Y angtze
River. T he result suggested that short daily runoff time series would affect the result of chaotic identification and make the re
sult unreliable; besides, when the length of daily runoff time series reached 3 000, the chaotic characteristics became stable and
reliable, and it saved a lot of computing time at the same time.
Key words: hydrology time series analysis; daily runoff time series; the length of time series; chaotic ident ification; saturated cor

relation dimensions;the maximal Lyapunov exponents; chaotic charact eristics
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Fig. 1 Autocorrelation function diagram of Wulong station
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Fig.2 Autocorrelation function diagram of Beibei station
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3 InC(r)~ Inr, Dy(m)~ m

Fig.3 Correlation diagram of InC(r)~ Inr and Da(m)~ m in Wulong station
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4 (a)InC(r)~ Inr,(b)Dy(m)~ m

Fig.4 Correlation diagram of InC(r )~ Inr and Dy(m)~ m in Beibei station
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Tab.1 Saturated correlation dimensions and emb edding

dimensions in the two chosen stations
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Lyapunov~ L

Fig.5 The correlation diagrams between Lyapunov~ L of Wulong and Beibei gauged station

6 Lyapunov

L

Fig. 6 Correlation curves of the mean maximal Lyapunov exponents~ L in the two selected stations
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Tab.2 Statistic characteristics of the maximal ex ponent series
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Tab.3 Comprehensive situation of gauged stations
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