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Seismic Activity in and around Japan (November 2022 — April 2023)

SRIT
Japan Meteorological Agency

4 HAR, HK&%@HLTR&OML@% X571, M6.0 A EoMEIZ4REELZL. 2D
Lk, 20224 11 A 14 H 17 B 08 43 HIEFERMCHRAEL 72 M64 DHIEETH o 7=, 2022
@1U?VNB$4H®NBOM£@%E@ SRR 11X (a) KU (b) 1SR

FERHEIEENILATO LB TH 5.

(1) dvigiEH )T & %2 O FLLOHEERS) (K& [ty & % o L oHEES) | o BHSHH)
2023 4E 2 A 25 H 22 B 27 430 i SIl& i D & 63km T M6.0 DHE (lAKEE 55) SFAEL 72
COMEBITARFHET L — PSR CHAE L 72, FEERAE (CMT ) (ZP540VE — SRR 5 I ) ik
EROMTH 5.

(2) HALH & 2 DL OMEES (K& [Hd s & 2 oMo EES | o HESH)

2023 3 H 28 H 18 If 18 3 IC HARB I /T D & 28km T M6.2 DHIE (RAEE 4) B3 FAE L 72,
CoOMIE, FEMRE (CMT ) 23P510rE — BT NI il % R0 il g il ¢, KTFET L —
FEFED T L — F DEIFLCHRAEL 7.

(3) BESR-rhilitys & 2 o Ao MERES) (A& (RIS - hikith)s & % o o MEES) | © HSHR)

AR EER RS T, 2018 4EEE D O HIEZ RIS EINERIC B D, 2020 4F 12 A 2> & HE TR E) 2376
FICRY, 2021 7 HED L X HITIERITR > T 5, 2023 F 4 AR Z ofdE i3kl L Tw 2
2020 4E 12 A2 5 2023 4F 4 HE Cic, EE 1 U ERBEIL 72123 312 [IF84E L 72, 168 o 2
(2023 F 4 HREC) 2L TRAHEBEOHEIX, 202246 H 19 H 15 Ff 08 20T X 13km THA
L7z2MS4 OHE (RRKEE 65) TH 2.

2022 4F 11 A 9 H 17 K 40 3 I TIRIFFAH O X 51km T M4.9 OHE (RAEE 5 H) 28574 L
7. T OHEL, FEEMNEALILE — BRI 2 RO ERL T, T4 YV eI L —
FEefED L — b @iﬁﬁfﬁibf:

2022 4E 11 H 14 H 17 F§ 08 31 —EHEIRFFHEM O X 362km T M6.4 OHIE (RAEE4) 25%4%
L7, ZoHE ik@@?v—bmﬁf%ibt FEEE (CMT ) X, KFETL— ok
BRI HEN ORI TH 5. ZOHETIE, Bl SEE - gk s K OB T
ENZEALCHY, CoBRIT TREEW] LIFEhTn?

(4) JLak-hE-PuETT & 2 oA MERTEE) (A% - i - PERLYT & 2 o O M EES) |

DHZIR)
FRICHAL - 72 IRV B) 13 7 22 o 72,

(5) JuNHTT & Z DA OGS (K& [JUNHY & 2 DA 0MEES) | 0 HZH#)



https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/02_01.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/03_01.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/04_01.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/07_01.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/09_01.pdf
https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/07_01.pdf

HORE PRGBS 2R 110 % 2023 48 9 H3EAT

2022 F 12 H 13 H 23 B 25 S0 IcBERKETIHFOHE X 18km (CMT fiRIC X %) TM6.0 DHIE (&
KEE4) RFEAELZ. ZOMEBOREHEREE (CMT ) X, HEHHEICENHZFESRcH 2,

(6) IiEHYT & 7 DFIAOHELE) (K& by & 2 oo EEE) ] O EHSR)

202345 A 1 H 12 K5 22 430 IS A AR Bt O P X 13km (CMT R IC X %) TM6.4 DHIEE (IRKEFE 2)
DFREL. CoMEIL, FHEERE (CMT ) 23LvE — s NI E il 2 Fo il g il ¢, 7 4
VeviE7L—FeEOTL - OBERTHRE L. CoMEBEOERFMETIE, 4 27 H2OHE
WEENAS R CWERICR D, A H2TH2 L S HTHE CICERE 1 L2832 HEE A 8 [0l (B 2:3 [1],
B 5m) FAL .

(7) % DAt Hule D H 1% B
FRICHA - 72 HUETE B X 7 2> o 72,

B, REOKRITIERERN, FFEOW Y 237 IR Y, ENZHFFERAFE ARG SRR AT ZE AT,
ALiE R, GARTRY:, BALKSY:, HEKY, AHERY, HEPKE, SFHRY, JUNKY, ER
BRY:, ENIWFFERFE NPE A R A TTaT, E L IREE, FEZAFZERREE AT I B R,
N ERE NHE TR AT IR S, FHARE, BT, SR, )RR R A 2E AT X OV
RTFDTF— R EHACTERL T3, $7z, mm$%$%ﬁAﬂﬁﬂﬁw—7@ﬁvidvmﬁﬁ
e G, AEEFHE), 2022 FREE LB ICH T 2 ARIMBEBMN /v — 7 X 54 v 7 4 VEGRELH
5(;Lﬁﬁmﬁéwﬁm%#)*lk%ﬁﬁﬁ% e (IRIS) OBUHIA (Hib, K&, SHLHE,

H, BH) oF—2&#HTERLTW3
mm¢4ﬂlau%@%ﬁfu,M@mé&%%u,E@M@K;%%%%%ﬁbfv%%A
H 5. BRI X 2EHIE, BFREOREILRIOBRRINDGZLH .

2020 FE 9 HUARRICHAE L 2 HEZ ST IC O WTIE, 2020 4 8 HURTE TIcFE L 2HIED

X B E IR L €, HARWEEHEHEFREHHE (S-net) CALFKEM OHIE - FHBUHIE ﬁ/
A7 L (DONET2) (i X 2 sl o 8Ll 7 — 2 oiEH, ERIRGHFEAIIC 35 1T 2 0 S S O
BAKRMES 2 ZB L -ERREEZNETOT — 2Bk E DBEWICX Y, BIHROMEPHRE
BICE» T LoZRALNE LB 5.

BIROEI ZICMT fRIC X 2 ] & LGB, ARRT CMT ot v P e A FORERI ZHWT W2,


https://cais.gsi.go.jp/YOCHIREN/report/kaihou110/09_02.pdf

HORE PRGBS 2R 110 % 2023 48 9 H3EAT

BARL ZOROOHMEEE (20225:118~2023%F1H. M=5.0)

2022 11 01 00:00 —— 2023 01 31 24:00
500km N=35

M5.7

|
' Ms.5 |

20224118148
362km  M6. 4

40°N|-..

20224128138
18km3 M6. 0

30N e NC RG-S T A depth
202128158 0
e 202&11H218 %
@ 425kn 5.7 Y
M
h @ O 80
< 0
| Jo&1B16E] |70 150
422km  M5.9 O
: 6.0 300
; ; : - ' o v
- - . : 5.0 700
120°E 130°E 140°E 150°E
REHBIIIRTICE BNTEE
KEEIINTRRICK D

BIFRBRE R LIS, BEEMS. 0L L « B3giMs. S E (fefe L. B7BHaIENS. SLE)

B1R () BREEZOFEADOMEES (2022 F 11 A~2023F 1A, M =50, RE= 700km)
Fig.1(a) Seismic activity in and around Japan (November 2022 - January 2023, M = 5.0, depth = 700 km).
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Fig.1(b) Continued (February - April 2023, M = 5.0, depth = 700 km).
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1—2 HAEIICE T 5 EBECE R bERSE (20224 11 H ~ 202345 H)
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1) Asano et al. (2008), Earth Planets Space, 60, 871-875.
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Spatial distribution of detected events. Gray dots denote events identified with regular earthquakes listed in the
NIED Hi-net catalogue. Pink and red dots denote other events in the periods of June 1, 2003 — October 31, 2022 and
November 1 — May 8, 2023, respectively. These events are mainly very-low frequency earthquakes (VLFEs); however,
this also contains miss-identified regular earthquakes just after the M 9 Tohoku earthquake due to incompleteness of
the regular earthquake catalog. Earthquakes with larger magnitudes than 7.0 are shown by yellow stars.
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2022 — May 8, 2023, respectively. Gray and red dots denote events identified with regular earthquakes and other events
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Spatial distribution of VLFEs in the period of January 1, 2010 — May 21, 2023. Events relocated by using the
waveform correlation technique are plotted by pink or red dots, which denote VLFEs in the periods of January 1,

2010 — March 31, 2023 and April 1 — May 21, 2023, respectively. Bold dashed line denotes the Nankai trough and the
Ryukyu trench.
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Spatiotemporal distribution of VLFEs shown in Fig. 3 for the periods of (a)(c) January 1, 2010 — May 21, 2023 and (b)
(d) April 1 —May 21, 2023. (a)(b) and (c)(d) show spatiotemporal distribution in latitude and longitude, respectively.
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Fig. 1 Horizontal displacements at GNSS sites during January 2023— April 2023. (Y, Reference station is Fukue)
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Fig. 2a  Position Change in the plate subduction direction (eastern Japan).
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Results of continuous GNSS measurements before and after the M6.0 earthquake off the east coast of Kushiro on
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Fig. 5 Crustal deformation after the 2011 off the Pacific coast of Tohoku Earthquake (1/2).
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Fig. 6  Crustal deformation after the 2011 off the Pacific coast of Tohoku Earthquake (2/2).
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Seafloor movements along the Japan Trench observed by seafloor geodetic

observations

g LR T
Japan Coast Guard

M LARLTCIE, 2011 4F 3 A 11 H o bt P B o LB 2 8R  2 2o, HAE
IHER VICRE S VT3 REELICE T, BRI AHBNZEBL Tw5. F 1KY
A2, K 4 O I MLEREL & R R R © RN R 2, E Lo
GNSS BUHIFER (FS ) & e dicznZIuns. H 3 KUCITEMIERY %R T



Site name Lat. Lon. Velocity Period Data
(°N)  (°B) (cm/yr) (deg)

(1) KAMN  38.89 143.36 5.3 291.8 03/12/2019 - 03/06/2023 11
(2) KAMS 38.64 143.26 6.9 298.6  03/12/2019 - 03/06/2023 13
(3) MYGI 38.08 14292 7.7 283.4  03/10/2019 - 03/06/2023 16
(4) MYGW  38.15 14243 29 140.3  03/09/2019 - 03/06/2023 16
(5) FUKU 37.17 142.08 1.4 195.8 03/09/2019 - 03/05/2023 15
(6) CHOS 35.50 141.67 0.8 303.5 03/14/2019 - 03/08/2023 12
(7) BOSN 34.75 140.50 2.6 356.8  03/05/2019 - 02/17/2023 15
(8) SAGA 34.96 139.26 3.1 345.8 03/15/2019 - 10/12/2022 15
GEONET 03/08/2019 - 03/08/2023
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Horizontal seafloor crustal movements along the Japan Trench in recent 4 years with respect to the stable part of the North American plate.
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Site name Lat. Lon. Movement Period
(°N) (°E)  (cm) (deg)

(1) KAMN 38.89  143.36 50.6 295.8 04/03/2011 - 03/06/2023
(2) KAMS 38.64 143.26 1054 296.0 04/04/2011 - 03/06/2023
(3) MYGI 38.08 142,92 104.5 289.0 03/28/2011 - 03/06/2023
(4) MYGW  38.15 142.43 17.6 1784 03/27/2011 - 03/06/2023
(5) FUKU 37.17  142.08 90.2 126.3 03/29/2011 - 03/05/2023
(6) CHOS 35.50  141.67 51.6 114.7 04/17/2011 - 03/08/2023
(7) BOSN 34.75  140.50 9.0 311.1 04/18/2011 - 02/17/2023
(8) SAGA 34.96  139.26 37.6 346.4 05/07/2011 - 10/12/2022
GEONET 04/01/2011 - 03/05/2023

F2l HRIMEROBAREBLVORBKIEBHE (HLXTL— FEE]

Fig. 2
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Cumulative horizontal seafloor crustal movements after the Tohokuearthquake with respect to the stable part of the North American plate.
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% Plots on the right columns indicate velocities, derived by linear regression using a 4.1 year rolling time window.
% The vertical bars indicate 95% confidence intervals, the horizontal bars indicate data periods for estimating the velocities.
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Seismic Activity in and around the Kanto and Chubu Districts (November 2022 —

April 2023)
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Japan Meteorological Agency
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Fig.2(a) Seismic activity in Noto region of Ishikawa Prefecture.
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Table 1 : List of the groundwater observation stations."”

DEPTH OF DEPTH OF WATER

OBSSVF\;EVLAI\_TION ALTITUDE (m) [\)/EEPEFU?;: SCREEN LEVEL SENSOR

(m) (m)
OO0l 47 300 270-300 15
ODAWARA 22 300 270-300 15
MINAMI-ASHIGARA 143 150 120-150 32
YUMOTO 67 300 250-300 20
MANAZURU 40 300 250-300 43
NINOMIYA 51 500 450-500 13




HORE PRGBS 2R 110 % 2023 48 9 H3EAT

MRNREER MO KGR FE (FEE)
2022/11/01 00:00-2023/02/01 00:00

_ mm/h
hPa MEM KIE[hPa] mREMA mElm/h] 10
50 MW W /Kﬂwm . /\m
N N N P T 1 l I. N Y 0
m A |XHF KElm]
2022.11.03 RS A S IV N A
v ?ﬁ;%iitﬁ%ﬂ(m.g) L]
m A |/MHEE KE[m]
2_ O MMWWWM [/ A i N IV NN
\ 4
m A |BR#WE KEZ[m]
W“"’\/\
‘,-/\\_J
’\\-\-—m
v It
m A |&HF KEIm]
\\\/\%
2.0 |
J‘\\__,/'“ N ||
\ 4
m A |ES K]
2.0 MWMWAM e VA
v
m Z® KELlm]
2_ O l——~— |~~~ T
01 11 21 01 11 21 01 11 21 3
2022-11 2022-12 2023-01
355°N ‘

QAU REY—N—DOFEEICKY2023F1H
4H~128. 13B~20BOT—4%. &
BRARDIA20BLUBROT—FNKRERS
nTLELY,

XEE - —BIEHIOEZENKEVOTHTYEZ
RLTWS, HIE—FFREIEET—4%)

139.0E 139.5°E

F2R 20224 11 A-20234F 1 ADERER.
Fig.2 Observation results from November 2022 to January 2023.



HORE PRGBS 2R 110 % 2023 48 9 H3EAT

AR E A O TKGERR S H (FFEE)
2023/02/01 00:00-2023/05/01 00:00

mm/h
hPa FMREM RIE[hPal mEW mEmh] /

"2 B AV s

| PR N I 1 IL_H.,O

m A | K#H Kilm]

v

m A | MEE pkizlm]

2.0 B DSV PR Y NIV [ W IV N R SOV NI ISR 2 N S
v

m A | EEM KEIm]

2.0 TTTTTr— SN T N
v

m A | BE Kfzlm] L

2.0 VNL\M/M‘/ I
v

o A | EE Ki(m]

2.0 T NN N e U B TSREVZN S PN N W
v

A ] =F Kizlm]

2.0 T T T T T T T
v

01 11 21 01 11 21 01 11 21
2023-02 2023-03 2023-04
355N -

QAR R —N—DOFEEIZTELY20235F2A
LtA. 3ALA. #HSTHICT—4H
RESNTWEWHAREAH S

KEE - ZETHIOZENKE VO THTYIEZ
RLTWS, fIE—FFREIE(ET—%)

139.0°E 139.5°E

£3E 2023F2A-2023F 4 AOHARER.
Fig.3 Observation results from February 2023 to April 2023.



HORE PRGBS 2R 110 % 2023 48 9 H3EAT

) EAEE RO TKUER &I
2022/05/01 00:00-2023/05/01 00:00

mm/hr
hPa MR SE[hPa] e WE[m/hr] o
. - 60
50 NWH M W g L 40
- 20
il | \Mv}ji 1 | \ ‘ Lo
m KHF PKELIm]
. M )
N\NW—N\I“‘V

m A | MEE Kfilm]

2.0 X IR pro VMWJW\/\NWWW” A NAMM\»WM\/
\ 4
m A B JKELIm] Lo |
/J/ e
4.0 L T -
v ] T e
m HA KELIm]

TN~

m A | E& pKfilm]

2.0 3 A Pt V«MWMWWWMWWWM~ " ARV e AN

<

m A | ZE pKfilm]

2, 0 ~ Amnd s e e A A AN AN SN A AN N MANAAN At AANAN
v 2022| 2023
05 06 07 08 09 10 11 12 01 02 03 04
35.5'N

AR —N—DOFEEICKY., 2022%F
5A. TATA. 202351A~3RAIZMITT
T—ABRRRENTWGEWEARENH S,

XEH - —EUNIBEROBEREZTL TS,

139.0E 139.5°E

F4B 202245 F-2023 F 4 AOBARER.
Fig4 Observation results from May 2022 to April 2023.

— 100 —



HORE PRGBS 2R 110 % 2023 48 9 H3EAT

B2k F 1 HOHEEATRES 30km LUEMND M4 LLEDHE
Table 2 : List of the earthquake whose depth and magnitude were less than 30 km and more than 4, respectively within
the area of Figure 1.

No. Date and Time Region Name M DErF:h JSI?

1 2023/1/11 12:19 Kanagawa-ken-seibu 4.1 13 1-2

*1: Magnitude.
*2: JMA seismic intensity in and around the observation stations.

BI3K: BAARICEE2ULEOMEZ L5 LI-ATREMD H S HE

Table 3: List of the earthquakes whose seismic intensities were possibly 2 or greater at some of the observation stations.

Depth

No. Date and Time Region Name M m JSI?
1 2022/11/3 19:04 Chiba-ken Hokuseibu 4.9 68 1-2
2 2022/11/14 17:08 Mie-ken Nanto-oki 6.4 362 1-2
3 2023/3/12 20:21 Kanagawa-ken Seibu 2.9 12 1-2

*1: Magnitude.
*2: JMA seismic intensity in and around the observation stations.
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Transient horizontal deformation of recent 1 year and every 3 months in the Tokai region.
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Changes in crustal volume strain (V) and area strain (S) for Tokai, Izu and Southern Kanto Districts shown in Fig.1 from November 2022 to
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Fig.4 (a)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig.4 (e)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum

shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig. 4 (g)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.

(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig. 4 (h)  (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.
(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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(Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum

Hz w0

shear strain and dilatation are calculated with strain values obtained from each component.
(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig. 4 (j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2016 (daily mean values). Principal strain, maximum
shear strain and dilatation are calculated with strain values obtained from each component.
(Right) Strain changes November 2022 to April 2023 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects
and rain effects are corrected) observed by multi-component borehole strainmeters.
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Fig. 1 Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Tokai region from

October 25 to November 09, 2022.
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Inferred fault models for Fig. 2[A]. The legends below are applicable for all corresponding figures. The black, green
and blue circles show the observation sites of AIST, JMA (or Shizuoka Prefecture) and NIED Hi-net. The green
small circles show hypocenters of the low-frequency earthquake (LFE) estimated by JMA. (a) The result of the first
step. The length and width of the rectangular fault patch are fixed as 20 km and 20 km, and only the slip amount
that minimizes the sum of residuals is estimated on each fault patch. The gray scale shows the distribution of sum of
residuals and the red rectangle shows the place of the fault patch with the minimum residual. (bl) The result of the
second step. The red rectangle shows the estimated fault model. The observed and calculated tilt changes are also
shown on the map by the red and the blue arrows. The gray rectangles show the fault models of the recent events (see
main text). (b2) The observed and calculated principal strain changes. (b3) The observed and calculated volumetric
strain changes.

— 136 —



HORE PRGBS 2R 110 % 2023 48 9 H3EAT

2022/11

06 13
| | 35

© 000

34

[A]
| N | '
| B %o oo |
.8 ° &FF°
Q o © °
g ° (o] o
N (DO oo o o [A]
ol ’ o — ‘ [A] 2022/11/08-10
I 1 I 1
135 136
11/01 11/15
Date

F4E RPEFBEICHTIERAKME (REFT—TLH207(2&D) OBZEMSA (2022/11/01 ~ 2022/11/14).
Fig.4  Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula from
November 01 to 14, 2022.
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Peninsula from November 01 to 14, 2022.
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November 10 to 29, 2022.
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Fig. 15  Inferred fault models for Fig. 14[A]. See also the caption of Fig. 3.
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Inferred fault models for Fig. 14[B]. See also the caption of Fig. 3.
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Fig. 17 Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula from
December 24, 2022 to January 05, 2023.
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Fig. 18  Observed strain and tilt data and detected number of low-frequency earthquakes in the Kii Peninsula from December
24,2022 to January 05, 2023.
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Fig. 19  Inferred fault models for Fig. 18[A]. See also the caption of Fig. 3.
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Fig. 20 Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Western Shikoku
from February 07 to 23, 2023.
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Fig.22  Inferred fault models for Fig. 21[A]. See also the caption of Fig. 3.
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Fig. 23 Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula from
March 01 to 13, 2023.
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Fig.25  Inferred fault models for Fig. 24[A]. See also the caption of Fig. 3.
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Observed strain, tilt and groundwater level data and detected number of low-frequency earthquakes in the Tokai
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Fig. 28  Inferred fault models for Fig. 27[A]. See also the caption of Fig. 3.
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Fig. 30 Inferred fault models for Fig. 27[C]. See also the caption of Fig. 3.
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Inferred fault models for Fig. 27[D]. See also the caption of Fig. 3.
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Fig. 34 Inferred fault models for Fig. 33[A]. See also the caption of Fig. 3.
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April 15 to 30, 2023.
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The Variation of the Groundwater Level and Subsidence in the Tokai, Kanto
District and Izu Peninsula, Japan. (from Nov. 2022 to Apr. 2023) (67)
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Fig.1 Location of the groundwater observation wells in and around the Tokai and
Izu district.
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Location of the groundwater observation wells in the Kanto district.
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Fig.3 Observed groundwater levels and others in the central Tokai district from
Nov. 2022 to Apr. 2023.
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Fig.4 Observed groundwater levels and others in the southern Tokai district from
Nov. 2022 to Apr. 2023.
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Fig.5 Observed subsidence data and others at the Kakegawa observation well
from Nov. 2022 to Apr. 2023.
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Observation of Tectonic Activities in Eastern Gifu and Western Nagano Regions
(November, 2022 ~ April, 2023)
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Fig.1 Location map of the observation boreholes at Miyagawa and Outaki.
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Hypocenter distribution during the event at the Noto Peninsula on May 5 2023
based on double-difference relocation
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1) Matsubara, M. et al. (2022), Earth, Planets and Space, 74:171 doi:10.1186/s40623-022-01724-0, Seismic
velocity structure along the Sea of Japan with large events derived from seismic tomography for whole
Japanese Islands including reflection survey data and NIED MOWLAS Hi-net and S-net data

2) Waldhauser F. and W. L. Ellsworth (2000), Bull. Seism. Soc. Am., 90, 1353-1368, A double-difference
earthquake location algorithm: Method and application to the northern Hayward fault
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Fig. 1  Hypocenter distribution around the eastern tip of the Noto Peninsula determined with double-difference method” using
three-dimensional seismic velocity structure” at depths of 0-30 km. Colors denote the origin time.
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High-frequency energy release from the Noto district, Ishikawa-prefecture
earthquake on May 5, 2023
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1) Phillips, W., and K. Aki (1986), Bull. Seism. Soc. Am., 76(3), 627-648. Site amplification of coda waves
from local earthquakes in central California

2) WRIEE, NE—B, SZEE] (2005), M5, 928, 57(4), 451-461. BRI Hi-net HiFERH
DRIFI L % DS HIE

3) Sawazaki, K., H. Nakahara, and K. Shiomi (2016), Earth Planets Space, 68(1), 183. Preliminary
estimation of high-frequency (4-20 Hz) energy released from the 2016 Kumamoto, Japan, earthquake

sequence
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Fig.1  Location of Hi-net epicenters of the 2023 Noto district, Ishikawa-prefecture earthquake (yellow star) and its
aftershocks occurring within 10 days (black circles). Triangles and orange circle represent Hi-net (KiK-net) stations

and the assigned energy release point, respectively. White stars represent epicenters of the 2007 Noto peninsula and the
2022 Noto district, Ishikawa-prefecture earthquakes.
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(a) Time-lapse change in the 4 — 20 Hz energy release rate (black curve, left ordinate) and the M-T plot of Hi-net
magnitude (gray circles, right ordinates). The relationship between the energy release W and M,;; was estimated as
logW=1.95M,+2.19 using earthquakes within the range of 1.5<=M,;;<4.5 occurred inside of the red rectangle area
in Fig. 1. (b) Cumulative 4 — 20 Hz energy release by the aftershocks for each of the 2023 Noto district, Ishikawa-
prefecture earthquake (red), the 2007 Noto peninsula earthquake (black), and the 2022 Noto district, Ishikawa-
prefecture earthquake (grey). Red arrow indicates occurrence of the largest aftershock (My;6.0) with the lapse time
after the mainshock in the bracket. (c) Same to Fig. 2(b) except that the cumulative energy releases are normalized by
the energy released by their “mainshock” (Normalized Cumulative Energy Release; NCER).
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Fig.3  Results of continuous GNSS measurements before and after the M6.5 earthquake in the Noto region of Ishikawa
Prefecture on May 5, 2023: 3 components time series (2/2).
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Fig. 7  Rectangular fault model of the M6.5 earthquake in the Noto region of Ishikawa Prefecture on May 5, 2023.
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Fig. 14  Time series of transient displacement in the Noto region of Ishikawa Prefecture (preliminary results).
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Fig. 15 Transient displacement in the Noto region of Ishikawa Prefecture: baseline map (upper) and baseline length time
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Fig. 16  Transient displacement in the Noto region of Ishikawa Prefecture observed by Removable GNSS Monitoring System
(REGMOS): baseline map (upper) and 3 components time series (lower) (preliminary results).
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Fig. 17  Transient displacement in the Noto region of Ishikawa Prefecture observed by REGMOS: baseline map (upper) and
baseline length time series (lower) (preliminary results).
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Fig. 18  Horizontal (upper) and vertical (lower) transient displacement in the Noto region of Ishikawa Prefecture after
installation of REGMOS (preliminary results).
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Result of the combined analysis of SoftBank Corp., Universities, and GSI GNSS stations in the Noto Peninsula. Red
dots represent epicenters of earthquakes (M > 2 and Depth < 20 km) determined by JMA. (a) Station ID of the GNSS
stations. Stations with ID are operated by SoftBank. SZOT, SZMS, SZMT, and SZID are operated by Kyoto Univ.
SZHK and NTYD are operated by Kanazawa Univ. (b) Coseismic displacement of the M6.5 earthquake on May 5,
2023 using the JPL rapid orbit. The reference station is GEONET 1158. Blue and Red rectangles represent vertical
displacement.
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(a) Observed displacement (2020/11/16-25 ~ 2021/3/3-12)
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376 o

ara”

arz

3r
136.6 136.8" 137" 137.2° 13747
(C) Observed displacement (2021/8/5-14 ~ 9/8-17)

Seismicity (JMA, M=2, depth=20km, 2021/6/5 ~ 9/17)
376 ;

ara”

arz

37

13667 136.8° 1377 137.2° 137.47

i PRI A 110 5 2023 4E 9 HF8fT

(b) Observed displacement (2021/3/3-12 ~ 6/5-14)
Seismicity (JMA, M=2, depth=20km, 2021/3/3 ~ 6/14)
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(d) Observed displacement (2021/9/8-17 ~ 12/8-17)
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(d) 2021 £9 A 817 BAK 12 A8-17HET (91 BRED.

Fig.2  Detrended crustal movement vectors at GNSS stations in each period. Blue and Red rectangles represent vertical
displacement. Red dots represent epicenters of earthquakes (M > 2 and Depth < 20 km) determined by JMA. (a) From
December 1-10, 2020 to March 3-12, 2021 (107 days). (b) From March 3-12, 2021 to June 5-14, 2021 (95 days). (c)
From June 5-14 to September 8-17, 2021 (96 days). (d) From September 8-17 to December 8-17, 2021 (91 days).
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(f) Observed displacement (2022/3/8-17 ~ 2022/6/8-17)
Seismicity (JMA, M=2, depth=20km, 2022/3/8 ~ 2022/6/17)
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(h) Observed displacement (2022/6/21-30 ~ 9/21-30)
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Fig.2  (Continued) (e) From December 8-17, 2021 to March 8-17, 2022 (90 days). (f) From March 8-17 to June 8-17, 2022
(92 days). (g) From June 9-18 to June 21-30, 2022 (12 days including an M5.4 earthquake). (h) From June 21-30 to

September 21-30, 2022 (92 days).
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Fig.2  (Continued) (i) From September 21-30, 2022 to January 1-10, 2023 (102 days). (j) From January 1-10 to April 25-May

4,2023 (114 days).
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7—1 GEE - PE - UEMT & Z QA OHEED) (2022 4511 H~ 2023 44 H)
Seismic Activity in and around the Kinki, Chugoku and Shikoku Districts
(November 2022—-April 2023)

SRIT KIREXARA
Osaka District Meteorological Observatory, IMA
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Crustal Deformations in the Kinki District
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Geospatial Information Authority of Japan
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Vertical displacements of GEONET stations in the Kii Peninsula (leveling and GNSS measurements) (2).
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Fig.5  Time series of continuous GNSS measurements along the Nankai Trough with reference to the Misumi station
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Fig. 6  Time series of continuous GNSS measurements along the Nankai Trough with reference to the Misumi station
(detrended time series with seasonal terms removed) (3/3).
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Monthly epicenter distribution in and around the Nankai Trough (December 2022).
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Fig.2(a) Seismic activity of Low-Frequency Events from the Tokai region to the Bungo Channel (November 2022 — January 2023).
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Lat:33.49° Lon:132.24° Depth:43.95km Strike:198° Dip:13° Rake:75%
Length:40.8km Width:40.0km Slip:23.90mm Mw:6.06 R%:0.979
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Lat:33.61° Lon:132.68° Depth:30.97km Strike:227° Dip:6° Rake:105°
Length:20.4km Width:35.5km Slip:27.60mm Mw:5.87 R2,:0.932
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mERPCHRAL-EHP-KYTRY(11A17H~26H)
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Lat:33.67° Lon:132.80° Depth:25.03km Strike:252° Dip:4® Rake:126°
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