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transformation and tested significance level of the resulted period components,
then studied the relationship between signal periods, the time length of observa-
tional data and wavelet transformation precision. As a test example we analyzed
sunspot activity, which has relatively stable activity cycles. The result shows
that the precision analysis and significance test used in this paper are feasible for
studying periodicity of geophysical activity. Finally, this method is applied to
analyzing global seismicity period, and the periods of global seismicity and their
precision are given. Result of this study indicates that, when analyzing geo-
physical data with Morlet wavelet, researchers can acquire more objective peri-
ods and their precision from the signals with noise by combining precision esti-

mation and significance test.

Key words: Morlet wavelet; precision; sunspot activity; global seismic activity;
significance test
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Fig. 1 Histogram of frequency statistics of relative error for observation

span of 110 years(a), 210 years(b) and 310 years(c), respectively
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Table 1 Statistical tables of error probability about signal with random noise for

different observation span and different periods

pURIINing JAWE /a
i) B /a 10—29.9 30—49.9 50—69. 9 70—89.9 90-—109.9  110—129.9
i 22 1.82% 2.78% 2.66% 4.67%
HifH —0.35% —1.51% 4.55% —2.39%
110 HE=R 95% 2.65% 3.07% 8.93% 5.30%
HEZ 90 % 1.99% 2.06% 7.96% 3.60%
HE 85 % 1.54% 1.38% 7.31% 2.45%
i 22 1.73% 1.14% 1.29% 1.45% 4.24% 2.42%
¥ —0.16% —0.54% 0.93% 1.31% 2.75% 6.72%
210 AR 95 % 2.69% 1.34% 3.05% 3.69% 9.73% 10.69%
HEH 90 % 2.06% 0.92% 2.59% 3.17% 8.19% 9.82%
HEH 85 % 1.64% 0.64% 2.21% 2.81% 7.15% 9.22%
B 2% 1.63% 0.95% 0.82% 0.76% 1.46% 1.38%
fiogicy —0.04% —0.09% 0.63% 0.63% 1.07% 2.17%
310 95% 2.64% 1.48% 1. 98% 1.89% 3.47% 4.43%
90% 2.05% 1.13% 1.68% 1.61% 2.94% 3.93%
85% 1.65% 0.90% 1.48% 1.42% 2.58% 3.59%
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Fig. 2 Period spectrum analysis of a signal with random noise
(a) Time series of a signal with random noise; (b) Morlet wavelet spectral analysis of a signal with random noise;
(c) Significant period of signal with random noise. Red and green dashed lines indicate confidence

level of 95% and 90% , respectively. Upper-right color bar is for Fig. (b)
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Fig. 3 Period spectrum analysis of sunspots
(a) Time series of sunspot numbers; (b) Morlet wavelet spectral analysis of sunspots;
(c) Significant periods of sunspots. Red and green dashed lines show confidence

level of 95% and 90% , respectively. Upper-right color bar is for Fig. (b)
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Fig.4 Period spectrum analysis of global seismic activity (1900—2009)
(a) Time series of strain energy; (b) Morlet wavelet spectral analysis of strain energy; (c¢) Significant
periods of strain energy. Red and green dashed lines show confidence level of 95% and 90% ,

respectively. Upper-right color bar is for Fig. (b)
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