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VI Seismicity recorded by ocean bottom seismometers around Nishinoshima®***-*%%**
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Fig. 6.1.1 Bathymetry around Nishinoshima. Diamonds, circles, and squares show the locations of ocean
bottom seismometers (OBSs) deployed by the Meteorological Research Institute, Japan
Meteorological Agency (MRI, JMA), the Earthquake Research Institute of Tokyo University (ERI,
Tokyo Univ.), and the Japan Coast Guard (JCG), respectively.
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Table 6.1.1 Locations and observation periods of OBSs managed by MRI (JMA), ERI (Tokyo Univ.), and JCG.
K 611  KEGAIEHT, HURWIERTES & OME LR T ORI HUERT O E & BUAIIR. 2016 47 3 A BIE.

Agency CODE Latitude Longitude | Depth Start Close
(deg.) (min.)| (deg.) (min.) (m) (yyyy/mm/dd hh:mm:ss) (yyyy/mm/dd hh:mm:ss)
MRI, JMA B 27 14.25 | 140 47.99 1284 | 2015/6/21 01:00:00 | 2015/9/28 16:20:09
K[USRBATIPR C 27 15.05 | 140 49.41 957 | 2015/6/21 01:00:00 | 2015/10/2 14:41:56
D 27 17.76 | 140 52.63 1100 | 2015/6/21 01:00:00 | 2015/9/13 13:38:06
E 27 15.80 | 140 55.93 1029 | 2015/6/21 01:00:00 | 2015/9/28 02:57:23
F 27 12.20 | 140 52.21 900 | 2015/6/21 01:00:00 | 2015/9/28 16:07:42
ERI, Tokyo Univ. NI1 27 12,94 | 141 0.42 | 2176.6 2015/2/27 continuing
AT NI2 27 13.31 | 140 56.27 | 1258.1 2015/2/28 continuing
NI3 27 18.17 | 140 54.22 | 1335.4 2015/2/28 continuing
NI4 27 17.26 | 140 49.05 | 1389.3 2015/2/28 continuing
NIS 27 11.93 | 140 49.89 | 1237.6 2015/2/28 continuing
JCG St1 27 18.05 | 140 51.78 1307 2015/6/25 2015/7/6
BHRET St2 27 15.85 | 140 56.35 1310 2015/6/25 2015/7/6
St3 27 11.66 | 140 53.53 890 2015/6/25 2015/7/6
St4 27 14.14 | 140 49.15 1051 2015/6/25 2015/7/6
St5 27 10.33 | 140 53.99 213 2015/6/25 2015/7/6

Table 6.1.2 Specifications of OBSs managed by MRI, ERI, and JCG.
# 6.12  KGEWIEHT, MEEAFEAT (BIR - fih, 2009) I X OME BIRE T OUFEHIE O EAR.

Agency Manufacturer Model number Type Proper period| Quantization |  Damping Discrete
© bit rate coefficient frequency
MRI of JMA Katsujima Co. Ltd. POBS-200 velocity 0.22 16 0.7 100

ERI of Tokyo Univ. | Earthquake Research Institute
(Kanazawa et al., 2009)

Long-Term Ocean velocity 1.00 20 0.7 200
Bottom Seismometer

JCG Tokyo Sokushin Co. Ltd. TOBS-24N velocity 0.22 24 0.7 200
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Fig.6.1.2 Sample seismograms of an event at ~05:17:24 on 10 September 2015 (UTC) recorded at sites
B, C, D, E, and F (Fig. 6.1.1). The time window shown is 60 s. The seismic waveform continued
for more than 25 s. A high-frequency head wave is followed by low-frequency waves.
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Fig. 6.1.3 Long chart recorded by the horizontal-component seismograph at site E (Fig. 6.1.1). (A) 22 June 2015

(JST); (B) 22 September 2015 (JST).
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6.1.3 EBNREE

ZHE L L TRROPBEN TRE L7 B AR HERBINA C, D, ERB KO FITIE, ERNOTEZEE N THRA
L7z EHERE SN D REERIROMU NITED 302 < Fidk Sz (MIBEOEIIC W CIIKET 6.2 22 MR) . O
1%, MRS L ~EE ke N R <, 25 DA X 2B 02, B P IS S IO YIBNONARIE
FET 2 LIINEETH 7. HERRLEKT, )RR OERN 20 FRREEAME U712, A sl L7 E# ik
<Henie (Fig 6.1.2). [AREEOIRIEOHIES R L TRV, BEAHZHE NEHEBET S &, L (1971) O
FRFEIC L > TREL DN HE~Y 7 =F 2 — RiE -1.0 ~ 1L0RETh-o7-. HEEEHUL 1 R H7- 0 50~100
[EIFREEBLIN S 7=, WEC X 0 R4 I3 72 -7 (Fig. 6.1.3).
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Fig. 6.1.4 Seismicity at Nishinoshima Volcano site E (Fig. 6.1.1) during 21 June — 2 October
2015 (UTC). (A) Number of earthquakes recorded per hour. (B) Maximum vertical-
component amplitude in every hour.
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Seismicity at Nishinoshima Volcano site E (Fig. 6.1.1) during 00:007—24:00 3 July 2015 (UTC). (A)

Time series of vertical-component amplitudes. (B) Time series of seismic waveform durations.
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Fig. 6.1.6 Frequency (open circles) and cumulative Fig. 6.1.7 Frequency (open circles) and cumulative
frequency of occurrence (filled circles) of frequency of occurrence (filled circles) of
seismic amplitudes recorded at site E (Fig. earthquake interval times recorded at site E
6.1.1) during 00:00-24:00 3 July 2015 (Fig. 6.1.1) during 00:00-24:00 3 July 2015
(UTC) (UTC).
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7o, WEORAMEL 30 BATg Th Y, HEOBBIIFERREOIRIED H OMMIKANCHEE L TWD Z L b
STz B D OB TIIEHMICEKITENGED LTV D (Fig. 6.1.8) Z &b, Z0OK ) e HFERTERIINE KIG
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Fig.6.1.8 A chain of discrete volcani plume emissions caused by periodic explosions from the summit crater of
Nishinoshima. Photograph taken from the Keifu-maru, 09:32 on 4 June 2015 (JST).
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6.2 BZEDXIMEMEDEFRRE""
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(2, WIRADRD ) A ZARRFTH 7 ) A DS/ S 2015 45 6 A 21 H 16 B 00 53 ~16 B 30 43D 30 /[l DF—
& % L 30 ZrEifei g b BRI KV 45 EOHEA LI L7z, 6.1.3 HTRHAOME Y, KIUMEHEOW LS
JEBE DFEE A U 72 B2 ARSI D HIR AN N TUN2s, AT CIIRTEO Ry 2R & U ORI E 21T -
7o, FRERSAVTWo K IUMEHIERI P IS0 S IO WIBIOAAHA R CTH Y, 7RO P AR E S PERHT X 5 &R
WEIEHETH S, + 2 AT T, HEBEBOT o — 7B N8R & 5 L CRIE> TV A HE 2F)
LC, SBMSAT OERZEZNE UERIET D, =rn—7fH11 (Obara, 2002) ZERH L7z, EREL, 2
B RO e —EOMAEMELZ & 5 Z LI L > TRIET 22, 2O, HHAFMBNIITIRIEO R Z U S S
SOFENERT 5720, JIE SN ER T SIERAETH DL LIEL T, BRIREEIT-7-.
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ZHWTZ, Pk L PS B DR (PS-P IFIH]) % Tps, HEFEBNO PIHE & SIWHEZ ENEilas ST D
&, HFEEORE X HIX

U/

o= Tos ()

ERED. HENO SWHEZLLT D L, SBAERIENAT %
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= 5= 5= 15 5) = 1 (G55 (5:5)
WZRVRED. W ERZITH 2015426 A D 7 AT THEME Llc=7 T 2 & e Jgdristzied (M - i,
2016b) (X2 L, WZEBDOHME BEO P EHE T 3.5 ks, HERTENO PIEGEE (o) 138 2.0km/s Th-o
7. @t (1997) OFFINEREBINORT Y o Ha 28, B B Vp/Vs tea 173, HRENEZ 33 &35 &,
FE o> S PHE (B 1349 2.0 ks, HEREBND S G (B) 1389 0.6 km/s &72 5. M L72HIERIL, 2015 4%
6 H21 B25 9 H 30 HE COMIZ/\ LB~ BB CHRE L, v/ =Fa2—F40LL Lk, S 50km
LIROHIFED 5 5, PS BB OBEL R TEZ6 4 hTHD (Table 6.2.1). #5A X2 MI-OUWT PS-P Hifi] &
REL, BRI LIS L.

sef i CKILBFZEED)
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Table 6.2.1 Earthquakes in the JMA seismic catalogue used for PS phases station correction.

#6201 PSR X HHERIBHIEIC A LB O RE T — e LB
Origin time (JST) Latitude (deg)  Longitude (deg)  Depth (km) Magnitude Region name

2015.06.23  21:18:29.09 27.7012 140.1787 483 6.5 W OFF OGASAWARA
2015.07.08 13:13:26.08 27.1255 143.0910 89 4.1 NEAR CHICHIJIMA ISLAND
2015.07.08 14:01:10.64 24.9052 140.6948 110 4.6 IOTO ISLANDS REGION
2015.07.14 08:21:55.71 30.9763 142.3580 55 4.7 NEAR TORISHIMA ISLAND
2015.07.22  13:51:35.76 33.6962 141.0680 56 5.0 E OFF HACHIJOJIMA ISLAND
2015.07.25 11:05:26.15 29.8722 140.8795 145 4.5 NEAR TORISHIMA ISLAND

Table 6.2.2 PS-P time, sediment thickness, and S-wave travel time delay (i.e., station correction
value) for each seismic station.

#6.2.

FRLOTFE TR O - HEFEE M IEE % Table 6.2.2 |27~ 7.

2 BBWIEICIT 5 PS-P I, HERTEOE S, SECERRENL (DX HERUEHIER) .
Station PS-P time (sec) Sediment thickness (km)  S-wave travel time delay (sec)
B 0.607 1.04 0.607
C 0.758 1.30 0.758
D 0.478 0.82 0.478
E 0.709 1.22 0.709
F 1.009 1.71 1.009

P & 2 iR iR

6.23 I oAO—JHEEIZKDE
ARFEHT CIEE RIS 5 % RSB EFIRE 21T O 120, KIS

ETRIRTE

PS ZEH & FIWCHEE L= HER B DR X103, 152 BETE
FEICITWERS F OBE T TR 1. 7km, 7EV O 4BHEOE F TR 1 kmFEE L RE 72, ZOREIE, W EEL
OFER (MM - fih, 2016b) LS THS.

TA4~8Hz DXy KRR T 4 LB —% T TERK

FOTNa =TGR L, MMM ERRET H720 1 BREITEREL T, 3 lmraikT N —7 g4

L= WEo—

D wﬂﬂ*ﬂmMmmmmwm»

: R L s

F WM
0 C 0 40 60 (seo)

Bl % Fig. 6.2.1 \Z~d. SBIRAT T3 o aikT N —7 R OMAMEZ & > TEREZ

0

40 60 (sec)

Fig.6.2.1 Example of 4-8 Hz bandpass-filtered vertical component waveforms (left), and three-component
synthesized envelope waveforms (right) of a volcanic earthquake. Each trace is normalized to its
maximum amplitude.

X 6.2.1  PEZEKIUMEMED FFEFIRC 4~8Hz DX R/SAT 4 W E —F N8 (2) &, 3 D BK
o= ().
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HIEL, 622 HTROI-HEREIC X5 ERENZHHIE LT, HIEEREE Lo, FAEMBIMA 0.8 L0 R VWBLHIL
ST 6 HLL EHDGAEITIRY, LIED 2 BEFET Y » RY—FITEATE. 1 BEMEO 7Y » NIE, BEHMICIE
27.2°N~27.3°N % 0.002°ZIA T 51 77U v R, #EHMEITIE 140.825°E~140.925°E % 0.002°%1%T51 7'V » R, #ES
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Fig. 6.2.2 Hypocenters of volcanic earthquakes. Open circles indicate hypocenters, solid inverted triangles
indicate seismic stations, and blue crosses indicate grid points in the first step of the grid search.
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