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Comparative Analysis to Multi-fractal Behaviors
of Relative Humidity and Temperature over China
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Abstract The different multi-fractal behaviors of relative humidity and temperature over China are studied by
means of multi-fractal detrended fluctuation analysis (MF-DFA for short) method. Three multi-fractal parameters
(the spectrum width Ae, the asymmetry Ag,, and the long range correlation index o) of singularity spectrum are
introduced to quantify the multi-fractal behaviors. Results show that multi-fractality in humidity daily records are
stronger than that of temperature’s; stations with strong multi-fractality of relative humidity and temperature lie in
different regions: southwest of China for relative humidity and South China and north of the Yellow River for the
latter; asymmetry of singularity of relative humidity records is weaker than that of temperature’s and their
singularity spectra exhibit left-skewed; singularity spectrum of temperature records exhibit symmetry on the whole;
long range correlation of relative humidity records is higher than that of temperature’s. Combination of three
parameters of multi-fractal spectrum stands for a kind of long range correlations and different behaviors of them
reveal different dynamics underlying relative humidity and temperature.

Key words long range correlation; scaling exponent; multi-fractal; multi-fractal detrended fluctuation analysis
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Fig. 1  h(q)—q curves of relative humidity (triangle) and temperature (circle) time series
at Tongliao station (a), and singularity spectra (b)
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