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The result indicated that most climate variables exhibit multi-fractal

characteristics, but sunshine duration and diurnal temperature range show mono-fractal behaviors
Multi-fractal, Scaling exponent, MF-DFA

in Beijing. We fitted generalized Hurst exponent via a modified generalized binomial multiplicative
cascade model and different widths of multi-fractal spectrum are estimated.
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Variables of climate system often exhibit self-similar behavior over different time scales
in time series, which is also known as fractal characteristics. Multi-fractal behaviors of the long

daily climate variable records in Beijing were analyzed by using multi-fractal detrended fluctuation
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Fig. 1

Time series of anomaly daily mean temperature record (a) and diurnal temperature range (b) for the station Beijing
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Fig. 2

Log-Log plots of the MF-DFA curves of daily mean temperature (a) and

diurnal temperature range (¢) for the station Beijing

From the top to the bottom curves correspond to different ¢ (from ¢ =—6 to ¢g=+6) and are shifted vertically for clarity.

Corresponding least square fit results for TMEAN and DTR are shown in (b) and (d).
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Fig. 3

h(q) versus q plots for different climate variables

Open black squares: estimated from MF-DFA results like in Fig. 2; solid black circles: obtained by fits of the two-parameter binomial

model. (a) Daily mean temperature (TMEAN); (b) Diurnal temperature range (DTR); (¢) Daily mean pressure (PMEAN) ;
(d) Relative Humidity (R-H); (e) Daily mean wind speed (WMEAN); (f) Sunshine duration (SUN).
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Fig. 4 Generalized Hurst exponent h(g) . as a function of ¢ for different climate variables

(a) Daily mean temperature (TMEAN), daily maximum temperature (TMAX) , and daily minimum temperature ( TMIN) ;

(b) Diurnal temperature range (DTR); (c¢) Daily mean pressure (PMEAN), Relative Humidity (R-H), and daily mean

wind speed (WMEAN) ; (d) Sunshine duration (SUN).
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Table 1 Specific value of a,b and the width of the multi-fractal spectrum Ax, by fits of the two-parameter binomial model
TMEAN TMAX TMIN DTR PMEAN PMAX PMIN R-H WMEAN SUN
a 0.512 0.516 0.517 0.623 0.586 0.575 0.568 0.521 0.519 0.626
b 0.722 0.724 0.712 0. 66 0.773 0. 802 0.796 0.706 0.734 0. 689
Aa 0.496 0. 489 0.462 0.083 0.399 0. 480 0. 487 0.438 0. 500 0.138
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From the top to the bottom curves correspond to different ¢ (from ¢g=—6 to ¢g=+6) and are shifted vertically for clarity.
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