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Power-Law
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(a) Histograms of probability distribution of the correlation coefficient r and exponent
calculated on 1024 measurements segments for three consecutive time intervals
(blue frames) marked in (b). Insets show the percentage of segments with r > 0:94. (b)
The time series of the 41 MHz field strength [4]. The star indicates the time of the
earthquake occurrence. (c) The probability distribution of the exponent and the
percentage of segments with r > 0:98 for 3 consecutive subintervals (purple frames)
of 6 h duration each as marked in (b).
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e Mono-fractal
—self-similar fractal
— self-affine fractal

e Multi fractal
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 DFA (Detrended Fluctuation Analysis)

— MF-DFA (Multi Fractal Detrended Fluctuation Analysis)
« Standard MF-DFA
« Extended MF-DFA (maxima MF-DFA)

« WTMM (Wavelet Transform Modulus Maxima)
« MWD (Mean Walker Distance)

e Higuchi Method

 Box-Counting method

« Power-Law with Wavelet-Transform
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e Data

— Time Series : 2005/7/28 15:33:13 — 2005/8/16 18:55:47
— Earth earthquake : 2005/8/16 11:46:26 , M7.2 , Depth 42km
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uctuation Analysis

epl

@)=Y -] im1,

0.02 s s s s L L
0 500 1000 1600 2000 2500 3000
point-number (time)
o« Step2

Divide the profile Y(i) into Ns = int( N/s ) non-overlapping segments of equal length s.

e« Step3

F2(s,0) =23 (Y [(0-Ds+i]-y, ()}

|=1

FZ(S,U)—gZ{Y[N (b—N,)s+i]- y(|)}
_ (1= Ns+1, ... 2Ns




luctuation Analysis

o« Step4d
Average over all segments to
obtain the gth order fluctuation function

11111111

S [F2(s,0)]? ~ @ T () = g —7(q)

F2(s,0-1)<F?(s,0)2F?(s,0+1)

e Stepb
Determine the scaling behavior of
the fluctuation functions by analyzing
log-log plots Fq(s) versus s for each
value of q.

Tau(alpl
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on Analysis

 Multi-fractal

n 1 L 1 M 1 L 1 n ]
0.0 0.5 1.0 15 2.0 2.5

W=qa, —a.,

min

(low — the system"loses fine structure”, it seems more regular

Lhigh — the system appears more "complex"”

‘the wider the range of possible fractal exponents,
W = <

the "richer” the process in structure




etrended Fluctuation Analysis
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etrended Fluctuation Analysis
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MultiFractal Detrended Fluctuation Analysis
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uation Analysis

Sampling:72sec
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Wavelet Transform Modulus Maxima
Multi Fractal Detrended Fluctuation Analysis
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Mono-fractal

« Power-Law with wavelet-transformDFEE NI ED FIIZBABELZ/NTA—2(B . 1)
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Multi-fractal
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