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Figure 1 Segment of temperature series over Stockholm. (a) Daily mean anomalous series, (b) annual mean series.
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Figure 2 (Color online) Power spectrum analysis on the daily mean
anomalous temperature series over Stockholm.
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Figure 3 (Color online) Detrened fluctuation analysis on the daily
mean anomal- ous temperature series over Stockholm.
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Figure 4 (Color online) Same as Figure 2, but for the shuffled daily
mean anomalous temperature series over Stockholm and its integration
series.
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The long-term memory of climatic changes: theoretical
foundation and observational confirmation

LIU ShiDa, YUAN NaiMing, FU ZunTao & LIU ShiKuo
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The multi-scale climatic changes take the dominant long-term memory or long-term persistence. In this paper, based
on the knowledge from fractional integral, power spectrum and self-correlation function, the mechanism resulted in
this feature has been derived that the exponent of power spectrum is twice the order of fractional integral. Finally, this
theoretical relation has been confirmed by the results from the observational temperature record analysis by the
method of detrended fluctuation analysis.
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