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Strain seismograms of the 2011 off the Pacific coast of Tohoku Earthquake
recorded by borehole strainmeters
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Abstract: We made a comparison between borehole strain seismograms and broadband ones for the 2011
off the Pacific coast of Tohoku Earthquake. Comparing two-hours long section (14:00-16:00 local time
on March 11, 2011) of both seismograms, we found that they are similar each other at a period between a
few seconds and a natural period of seismometers, as indicated by Okubo et al (2004). Borehole
strainmeters are, thus, usable as broadband seismometers.
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Fig. 1. (a) Distribution of AIST strainmeter observatories and NIED F-net broadband stations. Star shows the epicenter of
the mainshock of the 2011 off the Pacific Coast of Tohoku earthquake on the basis of JMA (Japan Meteorological
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Fig. 3. Comparison of strain and broadband seismograms. (a) Raw waveform records of vertical component between 14:45
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Fig. 4. Frequency spectra of strain seismograms at the station ANO (a), HGM (b) and broadband seismogram at station
N.KISF (c). Red lines show the spectra for 2 hours (14:00-16:00 LT) records including the mainshock. Gray
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325



WHEA - SRk - JBIE—

AIST strain observatories NIED F-net stations
@ with vertical component ® VSE-355G3 ¢ VSE-355G2
© without vertical component | | ¢ TSM-1

137° 138°

5. (a) WEOFERPFERBLAN KL F-net BLAL O, (b) BT 0 FEKMF
BB R O F-net 8L 434
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Fig. 7. Frequency spectra of strain seismograms (a, b) and broadband seismogram (c) observed in Shikoku Island.
Red lines show the spectra for 2 hours (14:00-16:00 LT) records including the mainshock. Gray lines show
the spectra for background noise records (0:00-2:00 LT, March 9 2011). (d) Spectral ratio between strain
seismograms and broadband seismograms between 14:00 and 16:00 LT.
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Fig. 8 Comparison of strain and broadband seismograms observed in Tokai area. (a) Raw waveform records of
vertical component between 14:45 and 15:00 LT. Red and black lines show strain seismograms and
broadband seismograms, respectively. (b) Band-passed (10-100second) waveforms.

329

Distance from hypocenter of the mainshock [km]

Distance from hypocenter of the mainshock [km]



WHEA - SRk - JBIE—

107 I ] | I | I 1 :ZZZZ:Z; ISRl 10°
o T TYE UD R 11 WA
/\ —— TYENKNYF
10 44 H A 1014 | TYEN.NAAF
.g _!, 11 g
:':i 1072 'III \ E 1072 +
@ ‘®
E 8
'—E_ 1076 1 o 1074
©
< i
107/ 10
108 - — - 10-5 _ :
10 1074 1077 107! 10" 10’ [+l 10 1077 107" 10? 10’
(b) Frequency [Hz] Frequency [Hz]
10° = i 1 i == I 1 J ==mm=n
N.KNYF UD
10 14
o
E 16%]
@
©
2
a 10
E
<
10 (il
i
e
wel ]

10 10 107 10" 10° 10"
Frequency [Hz]

FoX. (a) HMEHITIZEIT D EHRFLERD JABEA T S FRRPAEZ G Te 14:00~16:00 D 2
IFf] 73 D AT fov, JREHIT ANy 7 7T 7 K (201143 A 9 H 0:00~2:00) DAY kL
R (b) HWEHF IR 2 IR B LB DO AR b FRER - BAROIKRHNE () & FEE.
() 14:00~16:00 DIEHIFRFLG, & L HHIBHMIERFI IR D A2 FLLh.

Fig. 9. Frequency spectra of strain seismograms (a) and broadband seismogram (b) observed in Tokai area. Red
lines show the spectra for 2 hours (14:00-16:00 LT) records including the mainshock. Gray lines show the
spectra for background noise records (0:00-2:00 LT, March 9 2011). (c) Spectral ratio between strain
seismograms and broadband seismograms between 14:00 and 16:00 LT.
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