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A Simple Scheme of Monte Carlo Significance Test for
Wavelet Power Spectrum
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Abstract ; The computational principle of the Morlet wavelet power spectrum W(t,k) of a meteorologi-
cal time-series p = { P(t),t = m} is intuitively illuminated using the geometric analysis in phase
space ,and a scheme of Monte Carlo significance test for W(¢,k) is presented in this paper, that is con-
venient and simple because the generation of the random series is unrelated to the theoretical distribution
of the analyzed series. Significance test is performed for wavelet power spectrum of the intensity index
series of 100 hPa South Asia High in June,the results show that the scheme can sufficiently reveal the
temporal evolution of interannual and interdecadal oscillations of p,thus it is of practical application val-

ue.
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Fig.1 Standardized Morlet wavelet ¢, (solid line) and g, (dashed line) with n =60
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Fig.2 Intensity index P of South Asia High in June from 1948 to 2007
a. time series;b. wavelet power spectrum W;c. critical value W, o5 for Monte Carlo test;

d. AW =W - W, ,,(The shaded areas are significant regions at confidence level o =0. 05)
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Fig.3 Monte Carlo significant test for p(its length n is 60) and the sampling period is two years
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