SSS29-P0o1 HAMERSER S EA2016EAS

Analysis of Site Effects at the Sagami Bay Strong Motion Stations for Real Time
Application
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The large scale installation of cable linked network of ocean bottom seismographs (0BS) and
pressure gauges (S-net) is undergoing in the Japan Trench area for more accurate and rapid early
warning of earthquake and tsunami. It is expected that the data recordings will begin in this year.
Previous studies of ground motions recorded at the OBS in the Nankai Trough area in Japan showed
that the amplitudes of the ground motions at the OBS are significantly larger than those recorded
at the land stations at equal distances. The studies elucidated that the main reason for the large
amplitude motions at the OBS is the large amplification effects of low velocity layers beneath the
stations. The studies have, therefore, recommended correction for the magnitude estimated by using
the current procedures for 0BS data. It is important to devise a methodology for accurate magnitude
estimation applicable to the S-net seismic data as the S-net stations are expected to record the
far offshore events first in the Japan Trench area. In this paper, we obtain site amplifications by
spectral inversion method at the K-NET O0BS in the Sagami Bay area. There are six such stations,
namely KNG201 through KNG206, in the Sagami Bay area. In the inversion, we also included land
stations in the Kanto area. Theoretical amplification factors based on PS-logging data at the
KNGH21 KiK-net site are used as constraints to minimize the tradeoff between the various
parameters. We used recordings from moderate events (Mw 4 ~ 6) and epicentral distances between 30
to 300 km. The PGAs are mostly < 100 gal for the recordings. The obtained results show that the
sites at the Sagami Bay area experience amplifications by five to ten folds compared to the
reference KiK-net site in wide frequency ranges. These results are similar to those reported for
the Tonankai sea floor areas in Japan. Previous researches have shown that the amplifications of
high frequency ground motions may differ substantially due to nonlinear site response during strong
shaking. It is, therefore, important to consider the effects of nonlinear site amplification as
well. This paper focusses mainly on the linear site amplification. We will examine the nonlinear
site amplification effects on the OBS recordings in our future study. In this study, the estimated
magnitudes based on the inverted source spectra agree well with the F-net Mw. We also found that
the estimated Qs values are in the range of previous studies.
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Determination of the coefficients of M, for regional data
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Hara (2007, EPS) developed a formula to calculate magnitudes using durations of high frequency
energy radiation (HFER) and maximum displacement amplitudes using tele-seismic P waves. Hara (2013,
§SJ) referred to a magnitude calculated by this formula as M . Hara (2014, JpGU) tried to revise
the coefficients of the formula by a grid search to reduce the dependences of differences between
M and M, on epicentral distance and HFER duration. M, calculated by the obtained coefficients
were underestimates for larger earthquakes.

Hara (2015, SSJ) investigated the characteristics of M, for tele-seismic data by another grid
search, in which the dependence of M, on M, was taken into account in addition. He proposed a
revised formula with small dependences of the differences between M, and M, on epicentral
distance, HFER duration, and M, allowing a slightly larger RMS of their differences.

In this study, we applied the procedure of Hara (2015) to regional data to determine the
coefficients of M, appropriate for regional distance range. We used broadband data recorded at
FDSN stations in the epicentral distance range between 10 and 30 degrees for 60 events that
occurred in between 1995 and May 2015. We retrieved data from the IRIS DMC. We conducted the grid
search for the M, coefficients following Hara (2015) and evaluated the dependences of the
differences between M, and M, on epicentral distance, HFER duration, and M,. As was observed for
tele-seismic data, there is a significant M, dependence for the set of the coefficients which
provides the minimum RMS of the differences between M, and M,. As Hara (2015) showed for
tele-seismic data, when we allow a slightly larger RMS of their differences, it is possible to find
a set of the coefficients for regional data for which the dependences of their differences on
epicentral distance, HFER duration, and M, are small.
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Magnitude estimation for Earthquake Early Warning applicable for various seismic networks
including OBS
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Development of the gathering and analyzing system for seismic response by use of the
sensor cloud technology
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An approach for real time data acquisition from seismic intensity meter maintained by a
local government -Case study on Tottori prefecture -
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Real-time Earthquake Information Display System
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The removal of noise to detect volcanic earthquakes which occurred under Hakone volcano
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The Tatun Volcano Group (TVG) locates in the north part of Taiwan, where is close to the
metropolitan Taipei with distance less than 20 km. Thus, the monitoring for the potential activity
is required for geohazard assessment. Near forty broadband seismic stations have been installed in
the TVG area to monitor the volcanic activity up to recent time. The dense seismic network with
long-term continuous seismic data would provide the information to study the temporal or spatial
change of properties of the TVG. In the study, we use ambient noise between stations to determine
the temporal variation related to the 2014 M, 4.0 Shilin earthquake, which is one of the largest
event occurred in the TVG area. The daily empirical Green's functions are derived from
cross-correlation of continuous vertical-component data during the time period one year before and
after the earthquake occurrence. The time shift between specified and reference empirical Green's
function is then estimated to detect the small seismic velocity change of the medium associated to
the Shilin earthquake. Besides, the auto-correlation of individual stations nearby the main shock
epicenter is also applied to improve the ability of detection.

Keywords: seismic ambient noise, cross-correlation

©2016. Japan Geoscience Union. A1l Right Reserved. - 55529-P@8 -



SSS29-P09 HAMERSER S EA2016EAS

GNSSD1#5— 5 & AL\ ZW-phasefi@tf & WIBEIHE (20035 +B5AithEDSEH)
W-phase analysis and fault parameter estimation by using high-sampling-rate(1Hz) GNSS data
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