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Wavelet-based Semblance Filtering of Geophysical Data and Its Application
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Abstract: Wavelet transform has been widely used in terms that it may overcome the shortcoming of conventional
Fourier transform. Fourier transform has its difficulty to explain how the transformed domain, frequency, is related with
time. Traditional semblance technique in Fourier transform was devised to compare two time series on the basis of their
phase as a function of frequency. But this method is known not to work well for the non-stationary signal. In this study,
we present two applications of the wavelet-based semblance method to geophysical data. Firstly, we show filtered
geomagnetic signal remained with components of high correlation to each observatory. Secondly, highly correlated residual
signal of gravity and magnetic survey data, which are also filtered by this semblance method, is present.
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Fig. 1. Wavelet-based semblance filtering of geomagnetic data. (a) Geomagnetic dataset observed at Icheon, Kyeong-gi prov-
ince, by RRL and (b) Geomagnetic dataset observed at Cheong-yang, Chung-buk province, by KMA. Filtered signal for Icheon
(c) and Cheong-yang (d) sites by accepting the components which meet some criteria based on their phase correlation, and
rejected part of (e) Icheon and (f) Cheong-yang which does not meet the criteria. Sampling rate is one minute. Axis of x indi-
cates the time as minute and the unit of y axis is nT.

Fig. 2. (a) Magnetic and (b) gravity map showing the location of profile with black line. The unit of scale bar is nT for (a) and
mgal for (b), and the coordinate is UTM.
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Fig. 3. Wavelet-based semblance filtering of magnetic and gravity data. (a) Magnetic and (b) gravity profile extracted from Fig.
2. Filtered signal for (c) magnetic and (d) gravity profile by accepting the components which meet some criteria based on their
phase correlation, and rejected part of (¢) magnetic and (f) gravity profile which does not meet the criteria. The unit of y axis

for magnetic data is nT and gravity data is mgal, and x axis indicates the UTM coordinate.
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Fig. 4. Filtered result of magnetic with gravity map. (a) Original magnetic map (b) Accepted component of magnetic map fil-
tered with gravity map (c) Rejected component of magnetic map. The unit of scale bar is nT and the coordinate is UTM.
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Fig. 5. Filtered result of gravity with magnetic map. (a) Original gravity map (b) Accepted component of gravity map filtered
with magnetic map (c) Rejected component of gravityc map. The unit of scale bar is mgal, and the coordinate is UTM.

ol#13t A Fig. 59 £9 #Ag9 ZEY Ax
oM& H|SEA Yebdt), Fig 39 24 &4 A3}
qre g7 S ALt AEHe] Aol
oA 4159 o)zt Atz ukdEA] E3U)
o} 2y b 9 A5 BN Ao 243}
frARE ol dtizh 2 vepar S, AHEel A- Al
Zo v ol A, 9A FH AF 2w
A5 (cpIM%E " oPdul7t YehA] kol A
o] 2L 257} Wol Wl A S U & Utk

PHIEOE Fig. 62 8% Ao thd 54
5 39 oy vl Zolt. 27 ¥ 4
& sk 2ol 7 AR o) E3 e Bl 4
4 9Pl & et glom, g vish ol 2
ARUTRE A WA A3t PR S
& A% ot © Bel uEhla 9lg2
stk o] 29 Bl of Ao e B
e @ Ao B 4 9t

A e 0

oy
i 4 Lo

(

4

H}\

d



698 orE - Az - 22
b . Magnetic
g ol
3800000 z > |
-

3750000

3700000

550000

00000 650000 700000

Gravity
3800000
.‘ - '.
B g
‘ - T = 3750000
Y SR
| —— ;‘--* |-3700000
- -——
by S
_--3650000
3600000
550000 600000 650000 700000

Fig. 6. Correlated components of each data set. Left figure is accepted filtered component of magnetic data and (b) right is
accepted filtered component of gravity data. The coordinate is UTM.
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