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On a relation between inherent sensor noise characteristics and event
detectability of seismic network of the real-time seafloor geophysical
observatory off Kushiro-Tokachi

Kenji HIRATA"® Hiroko SUGIOKA’"  Itaru FUJISAWA'®
Takeshi KATAYAMA®"  Yuka KAIHO"®
Kenji HISHIKI®"  Shizuo KASHIWABARA™"

We examined event detectablity of the seismic network with the geophysical observatory off Kushiro and Tokachi,
based on the inherent sensor noise characteristics confirmed by a calibration test at the JMA Matsushiro seismological
observatory. Under the criterion that an observer can identify a seismic signal with amplitude lardetintemnas
large as RMS amplitude of the inherent sensor noise on an appropriate band- passed velocity Matéfotmthe P-
and S-waves from an M2&vent can be identified within a circle with a radius of approxima@lyo 80 km from a
center of the seismic network, ahti(] those from an M.0 event can be identified within a circle with a radius of
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approximately30 to 40 km. However, P-waves cannot be simultaneously identified at the three OBSs. This result are
similar to that of an actual hypocenter determination by using travel time data of the seismic network.

Assuming that a seismic signal with amplitude larger $héimes the RMS amplitude of the inherent sensor noise
can be identified, we can locate ai3.Mevent within almost the all areas off Kushiro and Tokachi. It would be no pos-
sibility that an observer cannot identify a seismic signal with amplitude largeB ttraes the RMS amplitude of the
inherent sensor. Therefore, we would be able to investigate space and time distribution of microearthquakes with mag-
nitude lager thal.0 within almost the all areas off Kushiro and Tokachi, if an reliable event-parameter data-set deter-
mined by using travel time data from both the JAMSTEC and the Hokkadio university is used.

Keywords : inherent sensor noise, geophysical observatory off Kushiro-Tokachi, seismic network, event detectability
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Fig. 2 Simulated velocity calculated based on the inherent sensor noise, overlapped with theoretical P- and
S-wavedl al]] b(] andl cOare the cases of M2.5, M 2.0, and M1 1.0, respectively. A band-
pass filter is applied to each simulated record so that predominant frequencies of both the P- and S-
waves are passed. The pass bands arkb0] 20 Hz/[1 b1 6.300 25 Hz, and] c[J 1000 40 Hz. A

numeral attached at the upper-right corner of
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each record indicates the RMS half-amplitude in m/s.
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Fig. 3 Critical limit for detection of P- and S-waves in the

seismic network of the geophysical observatory,
assuming that a body-wave signal with amplitude
larger thard times as large as RMS amplitude of the
inherent sensor noise is detectable. Small solid cir-
cles represent the three OBSs of the geophysical
observatory. Circles with blue rim and red rim indi-
cate the critical limits for detection of direct P- and
S-waves, respectively.
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Fig. 4 Critical limit for detection of P- and S-waves in the

seismic network of the geophysical observatory,
assuming that a body-wave signal with amplitude
larger tharB times the RMS amplitude of the inher-
ent sensor noise is detectable.
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