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Fig.2 Data analyzed: wupper- the
barometer record; middle- the
temperature change of the
extensometer’s rod; lower- the

extensometer record.
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Fig.3 Spectra evaluated from the raw

extensometer record (upper) and from

the corrected extensometer record
(lower).
TABLE 1. The list of earthquakes exhibited in the Fig.2.
DATE(JST) TIME(JST) Lat. Long. Depth(Km) Mw
2009/09/30 02:48:10 15.49 S 172.10 W 18 8.1
2009/09/30 19:16:09 0.72 S 99.87 E 81 7.5
2009/10/08 07:03:14 13.01 S 166.51 E 45 7.7
2009/10/08 07:18:51 12.52 S 166.38 E 35 7.8
2009/10/08 08:13:48 13.09 S 166.50 E 31 7.4
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Fig.4 Spectra evaluated from the raw
extensometer record (upper), from the
thermal expansion of the
extensometer’s rod caused by the
atmospheric pressure change (middle)
and from the corrected extensometer
record (lower) in the period range from

900 to 1600 seconds.
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Fig.5 Spectra in the period range from
1900 to 2300 seconds. The layout of

the figure is same as Fig.4.

. los2
A
m% M / A
Y W \' i iy A
" fkﬂk\ ,J’\/«// ) \MA /“/ A\M"‘/"W N mw/ - /‘M/V\‘M\A$ 4
d 1
Thermal_Expansion / \ i
A /f/\ N /ﬂ \ i /\\
P AN T e /L N
VM\J \'%\\/ﬂ v J v M(V\M v oy ! \M«/ww/l\ij/}f‘ MW‘/
Comrctet
N VUV SN S0 SN S
13000 3100 3200 3300 34‘00
Period in sec.

Fig.6 Spectra in the period range from
3000 to 3400 seconds. The layout of

the figure is same as Fig.4.
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TABLE 2. The list of barometer records containing false signal of 0Sn mode and

main earthquakes preceding the start times of the barometer records

analyzed.

Interval of the data False signal Main earthquake preceding
analyzed (J.S.T.) contained (J.8.T)

from 2010/01/20 0S54 18.44N 72.57TW Mw=7.0 Dep.=13
to 2010/02/09 2010/01/13 06:53:10

from 2008/12/14 0S3 01.27N 122.09E Mw=7.4 Dep.=30
to 2009/01/03 2008/11/17 02:02:32

from 2009/02/27 0S2 27.42S 176.33W Mw=7.0 Dep.=25
to 2009/03/19 2009/02/19 06:53:45
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Fig.7 An example of the false spectral

peek of the 0S4 mode, caused by the

atmospheric pressure change: upper-
spectra evaluated from the raw
extensometer record; middle- spectra

evaluated from the thermal expansion of
the extensometer’s rod; lower- spectra
evaluated from the corrected

extensometer record.
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Fig.8 An example of the false spectral
peek of the 0S3 mode, caused by the
change. The

atmospheric pressure

layout of the figure is same as Fig.7.
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Fig.9 An example of the false spectral
peek of the 0S2 mode, caused by the
change. The

atmospheric pressure

layout of the figure is same as Fig.7.
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False Signals Similar to Earth’s Free Oscillation

Wataru MORII

Synopsis

In the case of spectrum analysis using with extensometer records, noise ratios in the seismic band often
increase remarkably in the period range above 1000 seconds. It was revealed that temperature change in the
observation tunnel caused by atmospheric pressure change yielded thermal expansion of extensometer’s rods
and gave rise to increase in noise ratio. More over, it was revealed that the noise caused by temperature change
in the observation tunnel rarely contained false signals having periods coincident with the ones of Earth’s free
oscillations. In this paper, I will show that it is essential to correct the thermal expansion of extensometer’s rods
with barometer records in order to reduce noise ratios and eliminate false signals contained in the extensometer

records.
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