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By Michio YamaDA, Munehiko Hicucni, Taiichi Havasui, and Yasushi Mitsura

Synopsis

Wavelet analysis is a method of time series analysis based on an expansion in terms of tem-
porally localized functions. The basis functions are called wavelets, and are constructed by
translation and dilation of a single localized function called analyzing wavelet. The wavelets
have two parameters; one specifies the time scale of variation and the other the time of events.
The wavelet spectrum is directly related to the Fourier spectrum and enables us to analyze a
relation between the characteristics of Fourier spectrum and temporally local events in the time
series. Here the wavelet analysis is applied to atmospheric wind data and the power low of the

Fourier spectrum is discussed in relation to mean wind speed and environmental terrain.
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Table 1. Mean wind speed, wind direction (only for Ch. 1) and stadard deviation of the wind
fluctuation (shown in the paranthesis)

Date Time Ch. 1 Ch. 2 Ch. 3
88/10/13 0:44 15.3 mfs, 343° (0.27) 10.5 m/s (0.43) 15.7 m/s (0.26)
88/11/18 21 :48 28.5 m/s, 353° (0.07) 25.1 m/s (0.06) 23.3 m/s (0.24)
88/12/25 6:50 12.7 m/s, 355° (0.17) 11.6 m/s (0.16) 9.4 m/s (0.45)
89/ 1/14 15: 00 12.5 m/s, 12° (0.25) 13.5 m/s (0.11) 5.5 m/s (0.67)
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Fig. 2. Fourier spectra of wind. A, B and C correspond to Ch. 2, 1 and 3, respectively.
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Fig. 3. Conditional wavelet spectra. Each upper graph shows the conditional
wavelet spectrum E B, while each lower graph £4; Note that j=log,
(frequency (Hz)). (a) Oct. 13, 1988, (b) Nov. 18, 1988, (c) Dec. 25,
1988 and (d) Jan. 14, 1989.
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