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1 -1 HALZORBOMZEINE (2019 4F 11 H~ 2020 4F 4 H)
Seismic Activity in and around Japan (November 2019 — April 2020)

ARIT
Japan Meteorological Agency

SHWME, HAE ZoEIcM5.0 A EoiEix 52 [0, M6.0 A EDOHEIZ4RIFEELSZ. 2D
HERADDH DI, 202042 H 13 H 19K 33 70 ICRIE S MBI CRAEL 2 M120HECTH 5 7. £ 72,
2011 4E 3 H 11 HIZ A L 72 [HFRK 23 48 (2011 4F) AL A REmHE | (M9.0, KB 7,
DAY THAL G AP EErpitEE | LIRS oRED, HiHREICE] &k ¥, AFE» L TERILEHEIC
P TCONFER LT Z DE DL CEIFHTHAE L 72, 2019 4 11 H~ 2020 4F 4 H D M5.0 LA EoHiEE
DERDMZH 1K (a) KO (b) ITRT.

FRHEEENIIATOL B TH 5.

(1) dvigEH )7 & Z o L oHEES (K& [Huigai )y & Z o L oEEH | o BHSH)
2019412 A 12 H 01 ;09 73 1T E AT L E D & 7 km TM42 DHIE (R KEE 559) 23584 L 7-.
Z OMIE I HIFE N TR L 72,
202042 H 13 H 19 KE33 /0 ICIRIE S R BT OPE X 155 km TM7.2 OHUE (R KEE 4 B FRAE L 7-.
COMBIZRTEET L — PRSI CHRELE. ZOHIEORKERRE (CMT M) 12dtdtrs — EEs sy
FICRITi A Ffo BRI CHh 5.

(2) HALHhy7 & Z oFLLOHEIRE) (A% [HILHT & 2 0 Ao MERE) | 0 EHSIR)

2019 4F 12 H 19 H 15 B 21 S0 Ic HEARBH T O X 50 km © M5.5 OHIEE (RAGERE 5 59) 5%
AL, CoMiER, FEHE (CMT ) 2Ll — e /7 mc iRk il % ffo IEWTE T ©, K
FHET L — PNERTHEA L 2.

S HARNIC B Ab 5 AR RS O R TR AE L 72 M5.0 LA E o HBEE 1T 11 [8], M5.5 L EoHhEE
X 5MTH -7,

(3) BAEE - thifih /7 & % o FA o MEES) (K% [BIE - thifit s & %2 o 0o HifZiEH) | © HSIR)

2020 4E 3 F 13 H 02 B 18 /0 ic A ) IR BE B /T DE X 12 km C M5.5 DHIE (R AKERE 5580) 28
AL 72, CoOMBIRHFRNTHRAE L. ZoMEOREMM (CMT f2) 1%, PHLib— S sy
MUCES T % b OWWTERTH 5.

2020 4E 4 H 23 H 13 Ff 44 3 IC KB PO X 3km T M5.5 OHiE (RAEE 4) »BRAE L.
COHEEIIHR N TRA L. FEEAE I, dLPE-REET I E A R oS b E Rl H 5.
7, CoMEORKAE, FH 13 K57 90 M5.0 OE (RAERE 3), 26 H 02 22 431 M5.0
OHE (RKEE3) 2FAELEZ chboiEo—#HoiFEIc kY, 4 H2H2H 30 HE TIC
EE1AEZEHT 2 HEL 67 MIFEAEL T3,

(4) sk - i - ERTT & 2 ORI oMEES) (A% LI - hE - EYT L 2 ORI OME
GH) | O HS)
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2019 4F 11 H 26 H 151 09 437 1< i) PR E D EE X 16 km T M4.6 DHE (B REE 4) 03 F64: L 7-.
C OHE IZHR N TR L 2. FERE I - EE s i E DR oS ki ER ek 5. %
7=, 26 H 07 B 58 701 b S [ 0 EJH & 12IFE USAT T M3.8 DHIE (RAEKE 3) 2834 L 7-.

(5) JUHYT & 2 Do EES) (K& Uy & 2 Ao EES | 0 HSIH)

2019 4E 11 H 22 H 18 F 05 0 i HIAEE D EE & 24 km T M52 OHE (RKEE 3) 8FE L 7-.
COMEX, FEKE (CMT M) 237810 — BT M E % frowilfgilc, 74 ) vy
7L —F eEOTL— FOBERTHEL . SRIOHEOERIIETIX, 201945 H 10 HICH
M6.3 DHIE (RARERSH) BFELTw2,

(6) MMy & Z D EAoMEILE) (& [ty & 2 oE Ao EILEE) | © HSH)
2020 4E 1 H 16 H 18 Hf 36 20 I A BT i#F DR X 14 km T M4.2 DHIE (e KEFE 4) 25F 4 L 7=,
ZOHIEIZFED L — F OHIFRN TR L 7.

¥, KREORRITERERNZ, FEOW Y 237 IR Y, [ESZWHFFERFE ABG SR i 22 7T,
JIRE RS, SARTRYE, HALRSY:, HEUKRY, ZHEKRY, WEKRY, SRR, JUNKRY, IR
BR:, ENZWTFERFEE NEERANT R AIeAT, BB, ENZWTFER R E N E JE B A,
NS ETE AHUE P AR AR S, HARN, BOatHEs, SR, whR) R R A e AT S OV
RIFTOT =2 EHOTHERL T3, 7z, 2016 FFREAMEBEFBN 7V — T DA v 7 4 VK
B S G, BEEFRE), SKEIKRAMHEPZEES (RIS) oML (B, El&, %M, £
H, 8H) o7 —2%HTERLTWS, 201644 A 1 HUEOZEIFETIZ, M O/hE iz,
HELHEIC X 2BFEAR T L CO 2856035 5. HEJEIC X 2B, BREEOKRE D OH
TRINDZZ L H 5. 2020 F 4 A 18 HUARROER TlX, HEOHEO/NI LitiEEIcowe, &
EMICERBEOHKEZEHEL Twb 72, ZNLIHTE K L TN i T O BRI ER D EL
(8D ZH LN 5.
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Fig. 1(a) Seismic activity in and around Japan (November 2019 —January 2020, M = 5.0, depth = 700 km).

500km NZ29
2020548208 [2020548248| 2020538288
‘ d6kn N6.2 || 65km Ni5.2 70k 15.0
- 2020528130
2020845236
13854453 3k | [0VEIABE| [ \ 155kn_N7.2
NS, 5 T2k Jis.5 | (202041 7
. ¢ 202054308
40°N|-. [oEsBnE : g W3 |
13865753 Skn P A—H—— ]
5.0 202028128
HER!
‘ \ : i (2020225108
2020547268 - M 17 w50
\ 6km M5.0 i i @
womAE/
FERY 63im 113 - 202052868
o [2020528158 P Y
5.5 20202818 @
300N} ) @ 2020445178 Sokm 5.0 o depth
5.3 @ _J02028178 (km)
2020528258 @ - A Y -
A [202054m158 A— @ _%
V2 5.2 \ [202084A 188
X s | 1785255 477kn | IVERAN
ve @ N——| 6.8 O 80
= : TR @ : . 73 e
° VEETE | |- 20053A58 oIS
R M5.5 V5.8 0 1?9km M5. 1 60 3%
2020¢3HZ6EI|__®|I|\« NEIABE 0 v
, 152 il5.8 5. 50 700
120°E T30°E 140°€ 150°€
REMBIERRITIC K NTAR

FIR®D D% Q00FE2A~4H, M50,
Fig. 1(b) Continued (February 2020 —April 2020, M = 5.0, depth = 700 km).
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1 -2 HARRBIZBT S EBEEEEMESS (2019 45 11 H~ 202044 H)

Activity of Shallow Very-low-frequency Earthquakes in and around Japan
(November, 2019 — April, 2020)

B SR Bt 2

National Research Institute for Earth Science and Disaster Resilience

H A& CHe A 3 2 RSP AR KA B R 0 15 B) % B SERHIF Hi-net IS OFE% X 72 SR EE MR T (f
FEH) OB T U AT Y I X o T2 200346 A 1 H2 5 2020 4 4 A 30 H % T AR
CET B ARy 2R EE L Iic, REBMMXZE 2 KIS, BIOTEhck T 2 B2 ED
7 v M ORRZLZE 3 KICZNE RS, Hi-net DEIFRA X v 7ITiI A XV %,
BIOE 2 MPcRtas X OB TZENETRT. b DHIED S RSB HE &
HoIBH, FHC 2011 43 A 11 HICHA U722 PRk 23 48 (2011 4F) b5 AT s o J6 2k
DIBg I, @HFOMEEEZONDI ANV P ORET 5.

20094E 11 H1HZ25 20204 A30 HETD 6 » Alics i, 2 Ahf 2 5 T I+
CHUKJEB RSB 2 R L 72 (2019 4 7 HLACKR). % oftho Hus < IR AR A ic ERHg EE e %
Y 73 5 KRR I S Lk o 7228, HIREEIC B0 T Bl o FEHEICE L 70 @R
B2 ATH, 3 Adf), X004 HEAIcHEE I,

GXBF 5—)
ASANO Youichi

% ik
1) Asano et al. (2008), Earth Planets Space, 60, 871-875.
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HifE
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2020 4F 9 HFAT

2% Q003FE6H1BMB52020F4830H). BHEA N2 bEHERB HI-

net DFFFEFEBRABREREL, ALTHIMENRHINZARD FERET, ThUNEHE

(2019 F 10 A 31 HUED, BLUFKE (11 A1 BHUKE) ORATEFRENTRT.

chnlFEELTEA 10

MLUEICEEYT ZBERKMEZRT N, RAAMARFEFMBEOELLREE, BRELENGOVREDM
REZHEC. HRANICEELEZM UELEOMEORRERZBEMTHE TRY (L, 2011 F3 A 11
BLBEORABAARFRIL A RFEF BEOREDAHER).
Spatial distribution of detected events. Gray dots denote events identified with ordinary earthquakes listed in the
NIED Hi-net catalogue. Pink and red dots denote other events in the periods of June 1, 2003 — October 31, 2019
and November 1 — April 30, 2020, respectively. These events are mainly very-low frequency earthquakes (VLFEs);
however, many regular earthquakes after the M 9 Tohoku earthquake are also classified as unidentified events due to
incompleteness of the catalog. Stations and earthquakes with larger magnitudes than 7.0 are shown by crosses and

yellow stars, respectively.
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“‘5573 lﬁvi*il [ llili Jh i) .n yl,. i | l -if_ h
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2 | . f ; : ; ok :
_ §

130 * j i

T T T T T T T T T T T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Kl (£F)

F2R 20036 A1 BN 20205 4 A30 BERTOHAMICRE Sz A2 FORZERMSH. REShizA~Y
bR KB Hinet FEIF - XEBRABREBAL, ST IMBEARBSWIA R FEREANT,
TN EFRBAHTRY.

Fig.2 Spatiotemporal distribution of detected events in the period of June 1, 2003 —April 30, 2020. Gray and red dots denote

events identified with ordinary earthquakes and other events that are mainly VLFEs. Other symbols are the same as
shown in Fig. 1.

2R

=y
o
o
o
o
| L | L | L 1 L L I L 1 1 1 | L 1

1 1 T 1 I 1 1 T T | T 1 1 1 | T

+ B

0 |III|III|III|III|
2004 2008 2012 2016 2020 B5RS (4F)

%3 TERICEFTIREANY FEEHY Y FHOBRBZEL.

Fig.3 Time series of cumulative number of VLFEs in Tokachi-oki.
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1 -3 HAZE®MRED)

Crustal Deformations of Entire Japan

] 4 P

Geospatial Information Authority of Japan
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Fig. 1 Horizontal displacements at GNSS sites during April 2019 — April 2020. ( ¥¢ , Reference station is Fukue)
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Fig. 2 Horizontal displacements at GNSS sites during April 2019 — April 2020. ( Y% , Reference station is Fukue)
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Fig. 3 Horizontal displacements at GNSS sites during April 2019 — April 2020. ( Y% , Reference station is Fukue)
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Fig. 4 Horizontal displacements at GNSS sites during January 2020 — April 2020. ( ¥ , Reference station is Fukue)



HoEE PHLEIE AW 104 & 2020 4E 9 HRAT

2EOMBKTES 3MA (2)

AR ¢ 2019/12/21 — 2020/01/04 [F 3 : BikfR]
EEEREARS © 2020/03/21 —- 2020/04/04 [F 3 : HRi&fE]

40 -
200 kn >

>
- ER23E Q0114F) FALM A AT EORNERAR S h 5. < >

&) Endie

-RESTR, KUMOBBREBNRLSNS.

38°

KT AN

32°

H/BE HES

2cm
—

30°

BIREXH | RFFITE DA Tty MEE

132° 134° 136° 138° 140°
BEER : &1 (RER) - EEA7—4 (XETOPO1 (Amante, C.&B.W.Eakins(2009)) ML -

5B GNSSEfEBIA 5K 2020 F 1 A~ 2020 F 4 ADKFELEE)
Fig. 5 Horizontal displacements at GNSS sites during January 2020 — April 2020. ( ¥ , Reference station is Fukue)
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Fig. 6 Horizontal displacements at GNSS sites during January 2020 — April 2020. ( Y% , Reference station is Fukue)
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Fig. 7 Differences of horizontal displacements at GNSS sites between January 2019 —April 2019 and January 2020 — April
2020.



HoEE PHLEIE AW 104 & 2020 4E 9 HRIT

2HIFOHBRETH NI MILDE 3HA (2)

EEHR ¢ 2018/12/21 — 2019/01/04 [F 3 : &#&fE] EEHRM ¢ 2019/12/21 — 2020/01/04 [F 3 : &#&fE]
LRERHEART © 2019/03/21 — 2019/04/04 [F 3 @ &m#&fE] EEEHAR ¢ 2020/03/21 —— 2020/04/04 [F 3 : &#&fiE]

o]

40°
200 km

(%)
-HREBTE, AUMOHBREBARLNS.
- METESB T, FR30FE (20184 FEAMN S
WE2TL— RO 2 YFRY (R
A—2 1) v TRE) [T 5 B EBDHZE
ARLND.

38°

34°

32°
I BE HEE RE - BE
Pry
o 4
3 3om
30°

BiIREXRH : RFFITLDF Ty MIE

132° 134° 136° 138° 140°
BB : &I (RBFR) - EEMAT—42/XETOPO1 (Amante, C.&B.W.Eakins (2009)) Z{EFH L 1=.

I GNSS KTEZEEINDZE (3MARM)

Fig. 8 Differences of horizontal displacements at GNSS sites between January 2019 —April 2019 and January 2020 — April
2020.
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Fig. 10 Horizontal strain in Japan derived from continuous GNSS measurements during April 2019 — April 2020.
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Fig. 1 Observation points (A-Z, a-c) and points used for region fixing.
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Fig. 2 Results of continuous GNSS measurements along the eastern region and the Pacific coast of Hokkaido: (detrended time
series with respect to Sarufutsu station) (1/3).
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Fig. 3 Results of continuous GNSS measurements along the eastern region and the Pacific coast of Hokkaido: (detrended time
series with respect to Sarufutsu station) (2/3).
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Fig. 4 Results of continuous GNSS measurements along the eastern region and the Pacific coast of Hokkaido: (detrended time
series with respect to Sarufutsu station) (3/3).
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Fig. 1(a) Seismic activity in and around the Tohoku district (November 2019 — January 2020, M = 4.0, depth = 700 km).
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Fig. 5 The earthquake off Fukushima Prefecture on December 11, 2019.
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Fig. 6 The earthquake east off Aomori Prefecture on December 19, 2019.
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Fig. 8 The earthquake in the southern inland part of Akita Prefecture on March 11, 2020.
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Seafloor movements along the Japan Trench observed by seafloor geodetic

observations

i ERLT
Japan Coast Guard

W EARZLTClE, 2011 4 3 A 11 Ho ML 7 K FErpiER o MR A8 2 {812 3 5 72 », HA
BN WICERE S N T W RS I W, BEMSEHBEZEEL <vwd. F1 Y
B2 XIC, FLA 4 RO NERE & AL RS o REA M B A, E Lo
GNSS BUHIFE R (F3 i) e dicxnzihnd. FHI3XICIEMERINZRT. b, WBHTICE
FE Pt o BT HES 1 BT — 2 KO R afEH L Tw b
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40°N
Site name Lat. Lon. Velocity Period Data
(°N) (°E)  (em/yr) (deg)
(1) KAMN 3889 14336 48 296.2  08/05/2015 - 06/01,/2019 13
(2) KAMS 3864 14326 6.4 2967 10/15/2015 - 10/20/2019 14
(3) MYGI  38.08 142.92 7.1 2952 10/18/2015 - 10/21/2019 14 38N
(4) MYGW  38.15 14243 23 287.3  10/19/2015 - 10/20/2019 16
(5) FUKU  37.17 142.08 3.4 121.9  10/14/2015 - 10/19/2019 16
(6) CHOS 3550 141.67 1.1 0.3 10/26/2015 - 10/17/2019 14
(7) BOSN 3475 14050 24 3233 10/26/2015 - 11/27/2019 15
(8) SAGA 3496 139.26 26 331.0  10/29/2015 - 11/27/2019 21
(A) TUOS  38.71 143.64 86 276.8  08/02/2014 - 08/20/2018 11
(B) TUL0  38.29 14350 9.4 3132  04/26/2015 - 05/30/2019 12 a6
(C) TUI2 3800 14354 88 283.2  04/27/2015 - 05/30/2019 11
(D) TU14  37.90 142.77 7.6 296.5  08/04/2015 - 06/02/2019 12
(B) TUL7 3690 14272 36 1545  07/30/2014 - 08/26/2018 12
GEONET 11/27/2015 - 11/27/2019 < terrestrial GNSS
— seafloor GNSS-A
5 cm/yr
34°N : ‘ :
140°E 142°E 144°E

%1 BARBELVDERY 4 FHEOKEBEEE [dLRTL— FETE]

Fig. 1 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 29.3 309.4 04/03/2011 - 06/01/2019
(2) KAMS 38.64 143.26 63.0 281.7 04/05/2011 - 10/20/2019
(3) MYGI 38.08 14292 84.0 289.4 03/28/2011 - 10/21/2019
(4) MYGW  38.15 142.43 185 188.3 03/27/2011 - 10/20/2019
(5) FUKU 37.17 142.08 93.7 122.5 03/29/2011 - 10/19/2019
(6) CHOS 35.50 141.67 579 116.7 04/18/2011 - 10/17/2019
(7) BOSN 34.75  140.50 2.9 46.3 04/19/2011 - 11/27/2019
(8) SAGA 34.96 139.26 19.0 351.6 05/07/2011 - 11/27/2019
GEONET 04/01/2011 - 11/24/2019

F2H RIMEROBAREBLAVORBKEBHE (HLXTL— FEE]

40°N

38°N 1

36°N

50 cm

~—— terrestrial GNSS
<4—— seafloor GNSS-A

34°N

T
142°E

Fig. 2 Cumulative horizontal seafloor crustal movements after the Tohoku earthquake with respect to the stable part of the North American plate.
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Fig. 3(a) GNSS-A time series data with respect to the stable part of the North American plate.
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Fig. 3(b) Continued.
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Crustal Movements in the Tohoku District

] 4 P

Geospatial Information Authority of Japan
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EHoBMEOMICIE, 2011 £ 4 H 7 HEMEHOE (M7.2, RKEE 6 5, X # 66 km, Wilhi)= -
A7 7 HNHIEE, HRZSH) GNSS CTARFAY 3 ecm PHFEIE L £ 5 cm OFEEE), 2011 44 A 11 HiE 5 R
EE O OHIE (M7.0, RAEE 659, HEH 6km, IEWE, HFZ S GNSS TH 30 cm /K & 59
50 cm DL, SAR THI2m), 2011 F 6 H 23 HEFRIFOME (M6.9, RAEE S, HBE
BIH A 1.5 cm), 2011 427 A 10 H=FErpoiEE (M7.3, & 34 km, &AEE 4, HRLH)
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Fig. 10  Crustal deformation after the 2011 off the Pacific coast of Tohoku Earthquake (4/5).
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Fig. 13 Crustal deformation velocity change at GEONET sites along the Pacific coast of Tohoku area at the Yamada station
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Fig. 14 Crustal deformation velocity change at GEONET sites along the Pacific coast of Tohoku area at the Yamoto station
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Fig. 16 Crustal deformation velocity change at GEONET sites along the Pacific coast of Tohoku area at the Choshi site (5/6).
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Fig. 17 Crustal deformation velocity change at GEONET sites along the Pacific coast of Tohoku area at the Minase site (6/6).
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B2k BASARICEE2LULOMEZL-L LI-ATREMDO H LHHE

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

No. Date and Time Region Name M Dsr?]th JSI?
1 2019/12/14 3:24 |zu-oshima Kinkai 4.3 33 12
2 2020/1/3 3:23 Chiba-ken Toho-oki 5.8 34 12
3 2020/2/1 2:07 Ibaraki-ken Nanbu 5.3 63 1-2
4 2020/4/12 0:44 Ibaraki-ken Nanbu 5.0 53 1-2

*1: Magnitude.
*2: JMA seismic intensity in and around the observation stations.
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Crustal Movements in the Kanto District
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Geospatial Information Authority of Japan
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Fig. 2b  Vertical movements of Izu Region by GNSS continuous measurements (1 month).
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Fig. 3 Results of continuous GNSS measurements in the eastern Izu Peninsula (baseline map and maintenance history).
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Fig. 4 Results of continuous GNSS measurements in the eastern Izu Peninsula from March 2006 (3 components) (1/3).
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Fig. 5 Results of continuous GNSS measurements in the eastern Izu Peninsula from March 2006 (3 components) (2/3).
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Fig. 6 Results of continuous GNSS measurements in the eastern Izu Peninsula from March 2006 (3 components) (3/3).
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Fig. 7 Results of continuous GNSS measurements in the northern part of the Izu Islands (baseline map and maintenance history).
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Fig. 8 Results of continuous GNSS measurements in the northern part of the Izu Islands (distance) (1/3).
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Fig. 9 Results of continuous GNSS measurements in the northern part of the Izu Islands (distance) (2/3).
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Fig. 10 Results of continuous GNSS measurements in the northern part of the Izu Islands (distance) (3/3).
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Fig. 15 Results of continuous GNSS measurements in the Omaezaki region (baseline length) (2/2).
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Fig. 17 Results of continuous GNSS measurements in the Omaezaki region (relative height) (2/2).
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Fig. 21 Results of continuous GNSS measurements around the Suruga Bay (relative height) (1/2).
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Fig. 22 Results of continuous GNSS measurements around the Suruga Bay (relative height) (2/2).
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Fig. 24 Vertical deformation of recent 1 year in the Tokai district based on GNSS measurements and vertical deformation rates
before (middle left), during (lower) and after (middle right) the Tokai slow slip (fixed Misumi).
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Fig. 25 Transient horizontal deformation of recent 1 year and every 3 months in the Tokai region.
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Fig. 1 Observation points (borehole strainmeters).
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Fig. 2 (a), (b) Changes in crustal volume strain (V) and area strain (S) for Tokai, Izu and Southern Kanto Districts shown in Fig.1 since January 2013 (daily mean values).
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Fig. 3 (a) —(d) Changes in crustal volume strain (V) and area strain (S) for Tokai, Izu and Southern Kanto Districts shown in Fig.1 from November 2019 to April 2020 (hourly values
where changes due to barometric pressure, tidal effects and rain effects are corrected). “D strain/day” and “/M” below station names indicate the amount of trend
correction and the magnification factor (1/M), respectively.
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Fig. 3 (a) — (d) Changes in crustal volume strain (V) and area strain (S) for Tokai, Izu and Southern Kanto Districts shown in Fig.1 from November 2019 to April 2020 (hourly values

where changes due to barometric pressure, tidal effects and rain effects are corrected). “D strain/day” and “/M” below station names indicate the amount of trend

correction and the magnification factor (1/M), respectively.
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Fig. 4 (a) — (d) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation
are calculated with strain values obtained from each component.
(Right) Strain changes from November 2019 to April 2020 (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 (a) — (d) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation
are calculated with strain values obtained from each component.
(Right) Strain changes from November 2019 to April 2020 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects and rain effects
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Fig. 4 (a) — (d) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation
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(Right) Strain changes from November 2019 to April 2020 (hourly values where changes due to barometric pressure, tidal effects, geomagnetic effects and rain effects
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Fig. 4 (a) — (d) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation
are calculated with strain values obtained from each component.
(Right) Strain changes from November 2019 to April 2020 (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)—(j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation

are calculated with strain values obtained from each component.

(Right) Strain changes from November 2019 to April 2020 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-

component borehole strainmeters.
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Fig. 4. (e)—(j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation
are calculated with strain values obtained from each component.
(Right) Strain changes from November 2019 to April 2020 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
component borehole strainmeters.

— 207 —

§ Y01 ST < B mL I L 2l

L3 H 6 =y 070C



Exp. Exp

e .. » 200 nstrain
(g) HMIIEX# Takatenjin I 50000 nstrain T 30 hPa
50 mm/day
— T ] T T T T T T T

'
W Strainl (N198E) T i Strainl (N198E)
' 8.900e-09/day
i
i
i

/L’_/_/A—/v—“ Strain5(N198E) Strain5(N198E)
1.300e-08/day

T Strain2(N288E)
-2.100¢-08/day

|
|
:
|
|
| |
| |
| |
|
: !
T '
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| — |
\ —— \‘\; \M
| :
; ! | Strain2(N28SE) Strain6(N288E)
|
| |
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|

‘
‘

! i -2.700e-08/day
‘ ‘

: ] Strain6(N28SE) 1

‘

‘

‘

‘

‘
\ I
— | ; S R Strain3(N333E)
—
' ' X \l\__ ' -1.600e-08/day
' ' ' ' ' Strain3(N333E) '
N\i‘; 3 ; Strain7(N333E)
: : : T T Stain7(N333E) ! -7.600¢-09/day
' ' ' ' ' 1
‘ ‘ ‘ ‘ ‘ ‘
| | \ (Y N (S S PO — ]
o ; Straind(NO63E) ; Siraind(NO63E)
L— : : : : : 9.100¢-09/day
S S o Srain8(NOG3E) - . 1
—_— e 1.
I ‘ Strain§(NOG3E)

6.100e-09/day

'
i Max.Shear Strain
///M WWWMWWMW’W ATM.TAKATENJIN
i z%ﬂ_ﬂ_n_n‘u_n‘ﬂ.ﬂ_ﬂ_n_ﬂﬂ_ﬂ_ﬂ_ﬂn;
L eoalln oaai oo PREC.TAKATENJIN

U R R R R B
Dilatation Nov Dec Jan Feb Mar Apr
2020

— +201.702
' [ Principal Axis

' +171.702 C  : Coseismic step-like change

' L :Local origins

' S :Seasonal changes

' M : Maintenance

1 . - 1o et Q) Expansion T  :Trouble

i i i i i

' ' ' ' ' mmmpde_ Contraction

g . M Locoss
e-05 strain

2013 2014 2015 2016 017 018 2019 2020

Fa4R(e)~(G) E:203F 1 BUEDERAVTHEHEL (BFEHE). T0TH - RATAHUVTH - BERVTHEEFARIINSHEIATINS.
F:209F 11 A~2020 F4 ADZERAV T AEHEL (FHEIE: KT - 8% - MESWHELEE). ERTHRICKERLEBKEEZRT.
Fig. 4. (e)—(j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation
are calculated with strain values obtained from each component.
(Right) Strain changes from November 2019 to April 2020 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
component borehole strainmeters.
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Fig. 4. (e)—(j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation

are calculated with strain values obtained from each component.

(Right) Strain changes from November 2019 to April 2020 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-

component borehole strainmeters.
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Fig. 4. (e)—(j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation

are calculated with strain values obtained from each component.

(Right) Strain changes from November 2019 to April 2020 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-

component borehole strainmeters.
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Fig. 4. (e)—(j) (Left) Strain changes observed by multi-component borehole strainmeters since January 2013 (daily mean values). Principal strain, maximum shear strain and dilatation
are calculated with strain values obtained from each component.
(Right) Strain changes from November 2019 to April 2020 (hourly values corrected with barometric pressure and tidal and geomagnetic data) observed by multi-
component borehole strainmeters.
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Crustal deformation observed with Tenryu-Funagira laser extensometer
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Meteorological Research Institute, IMA

L[RMZEAT I, KEMI (R EEIAT  34° 5327 N, 137° 4917 E, 1) BT,
IS IC B 1T 2 2w — R ) v TEE GO OMRAEB ORI B E LT, L—¥ KL
2 (Bdbsa, FEARE 400 m) ZEELTWw3 . 201743 HICEE%Z YAG L —%— 2 iIc# 2 T
B Z L7z, L=y —ALMEHIRBAF v 2 v (2K 918 m) WICHELTHY, Py Aro
DEVITFENEZATI60m THE (E21D).

23 ic, KEMABLAIAICES T 5 2018 47 H225 2020 43 HO O3 Aadfkz s, KHlHIC
OWTIE, ZORIBICEVWTEHA Wb DL LT 7y FLTWw3, 20184 11 A2 5 2019 4E 3
A CcoZ@g, HHSEFED X Lo SBROBOKFHICH 720, % OHAMICINEZ B 23320 b7z,
¥/, MR TRICHEZESEB S . 2009492 A EAIciE, BHEFHOMEN R 7 —=x
Uy 7 X203 HEURZEDONE EAR). FWA e -2V v 7ORAME IZE 1 Kick
TINT.

KEMPEHAE D L —F —REME ok e 200 0 a5 B 1K) oike oD E W
BIARTESEELEZLE A, 2019FE2 H S5 H 16 FFC A1 & 72 fbFe e 1 Fefflo 2o — 2 ) v
7 GESE) #FER L MBI Mw 0L E AL O hTw3, chiz2 A EGomHm R
— 2y ZOMWMFIcRELEZDDTH 3.

(BsMeE B5)
HEE
WA X, REERTER (H1706207) DB %% F T o 7-.

2 3CHk

1) Katsumata et al. (2010), J. Geodetic Soc. Japan, 56, 107-116.
2) Araya et al. (2002), Rev. Sci. Instrum., 73, 2434-2439.
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Fig. 1 Location map of Tenryu-Funagira laser extensometer and its neighbor strainmeter stations. The star indicates the source
location of the slow slip event shown in Fig. 4.
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Fig. 2 Cross section of the installation site. The scale denotes the altitude.
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Fig. 3. Strain change observed with the Tenryu-Funagira laser extensometer. Trend with corrections to tidal, atmospheric
pressure, and water level of a nearby dam responses is shown with atmospheric pressure, and hourly precipitation at
Tenryu from July, 2018 to March, 2020. The strain change in the broken circle is shown in Fig. 4.
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Fig. 4 Detrended strain change observed with the Tenryu-Funagira laser extensometer due to a slow slip event in February,

2019.
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Fig. 2 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Shikoku from October 30
to November 20, 2019 (1).
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Fig. 3 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Shikoku from October 30
to November 20, 2019 (2).
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Inferred fault models for Fig. 2, 3 [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. (b1) 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.
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Fig. 5 Inferred fault models for Fig. 2, 3 [B]. See also the caption of Fig. 4
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Fig. 8 Space-time distribution of deep low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula and

Tokai region from November 04 to 25, 2019.
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Fig. 9 Observed strain, tilt, and groundwater level data and detected number of deep low-frequency earthquakes in the Kii
Peninsula and Tokai region from November 04 to 25, 2019 (1).
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Fig. 10  Observed strain, tilt, and groundwater level data and detected number of deep low-frequency earthquakes in the Kii
Peninsula and Tokai region from November 04 to 25, 2019 (2).
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Observed strain, tilt, and groundwater level data and detected number of deep low-frequency earthquakes in the Kii
Peninsula and Tokai region from November 04 to 25, 2019 (3).
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Fig. 12 Inferred fault models for Fig. 9-11 [A]. See also the caption of Fig. 4.
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Fig. 25 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Shikoku region from
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Fig. 26 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Shikoku region from
February 01 to March 03, 2020 (3).

— 245 —



MO T RIS 2 2450 104 % 2020 4 9 HFEAT

[A] 2020/02/08-11AM
(a) IBOKRKZSZETEL-BEOKHEBEET L EREDH
—

5 |
o LFE JMA)
| o, o f ~ | 4
34.0 ’ e AN S INT I S :/r.” AAAAAA - 06
—~
; 05
335 b VA - ©
: S
o
)
L
] : : 0.4
33.0f i Gy [ bk 7 e oo S .................... -
é O ERTO&AR
O BEsSSRIF D a8
03
» : |:|§SIip: 11 mm, Mw: 5.4
325 | | | |
132.0 132.5 133.0 133.5
(bl) #E L=WIBET IV (b2) £E
L A/% #2781\ Calc.

> LFE JMA)

. . 3 N o Obs.
34'0 L .’ vvvvvv ; . ;

3350 ( - L T

_ 2.0x 1078 strain .
Expansion

g ot : : Confraction
33.0 > & W ¥/ 4 SOOI SO AR TR -
B o

o 5T —
Lat.”33.59 Lon. 132.53 Dep. 33 km Len. 80 km Wid. 47 km
Strike 208I Dip 16 Rake|83 Slip 3 mrr; Mw 5.7 :

132.0 132.5 133.0 133.5

u

325

BT FE 2420 [A] ZEHRBATHIHBET L. EROFRARTE 4 HEZSHR.
Fig. 27 Inferred fault models for Fig. 24-26 [A]. See also the caption of Fig. 4.
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Fig. 29 Inferred fault models for Fig. 24-26 [C]. See also the caption of Fig. 4.
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Fig. 30 Inferred fault models for Fig. 24-26 [D]. See also the caption of Fig. 4.
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Fig. 31 Inferred fault models for Fig. 24-26 [E]. See also the caption of Fig. 4.
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Fig. 32 Inferred fault models for Fig. 24-26 [F]. See also the caption of Fig. 4.

— 251 —

2.0 x 108 strain
Xpansion

Contraction



HOAE P AT 2 25 104 % 2020 4F 9 HFEAT

2020/03
D1 08 15 22 29
T T f
hd : ° '@ | i
o o : R 35
%%0 |
o
:. So e & gi |
4 B | SC@%&
-~ S 34
b
| i |

2020/03
22 08 01

29

[ o I N
=% S

o 2

)

[AIB][C] [DIEF]

A]2020/03/10PM-12
B12020/03/13-14
C]2020/03/16PM-18

D] 2020/03/19PM-21AM
E]2020/03/21PM-22AM
F]

[
[
[
%
[F12020/03/22PM-23AM

%33 RELE - RiBAICE T2 RMERAKME (REFT—mLH2 0712k %) OBZEMSA (2020/03/01

~ 2020/03/30).

Fig. 33  Space-time distribution of deep low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula
and Tokai region from March 01 to 30, 2020.

— 252 —



MO T RIS 2 2405 104 % 2020 4 9 HFEAT

1000+ MBRERSITA RIE, HKE — : 50
[hPa] M/WM\/ANW (mm/h]
950 — e — - —
FREFNSZ KFEL, 2,43, 4 (N290E; N20E, N65E, N155E) |
2.0 x ; ; E
D
BIEANOL KFZEL 2, 3 4 (N38E, N128E, N173E,N263E) §
e N e . 1 ) ]
S | |
200X~ T~ | ! :
HESW (f%F) KFEZEL2 34 (N'65E,'N155Ef, N200E, N290E)
1077 ﬁ_\_/_____,,_ ;
AESH (S%F5) KFES,6, 7, 8 (N65E,N155E, N200F, N290EF)
2.0 x ——-”""“—"\—/N-—: o i ;
107 . , ;
52708 ki ANO1, ANO2 i P
0.2 — — —~
[m] ~

50+ BERMEERE (SR | RKO, RK1, RK2
i

i 50
[/h] M [/h]
e e —
50, REEAKME (KK |RK3, RK4,RTO L | § 50
[/h] i i 5 [/h]
1S AN PR /W 0 S S A S 0 by

—
{{e)
N
=)

N
W
N
o1
N
~
N
o

1113 115 117
(Al [2020/037 (] (D] [E]IF]

%34 HEELE - RBMAICEITHE - @R - th T KEOERAER & REERRMBEOREE (1) (2020/03/01
~ 2020/03/30).
Fig. 34 Observed strain, tilt, and groundwater level data and detected number of deep low-frequency earthquakes in the Kii
Peninsula and Tokai region from March 01 to 30, 2020 (1).

— 253 —



MO T RIS 2 2450 104 % 2020 4 9 HFEAT

1000 WBREREITA K[UE, FEK S - 50

[hPal [~ N N va W\/""m [mm/h]

950

REBFRLIICUL /KFEL, 2,3, 4 (N L41E,§N231E, N276E, NGE)

2.0 x 1 i i /iw"/
107 ! TN
___N—\—\ 1 ] m
i \/

HAARZEHGML KFEL, 4, 3, 4 (N337E, NG7E, N112E, N202E)

RAEHKSTL AFEL 2,3, 4 (N310E; N4OE, N85E, N176E) |

—

2.0 x T ; R b e NP
107 . L : |
A: A~ ,.VAF'\:(NNW

1 W

HIAE KL HGM1

|

:/—-
i
S~ —— T
/

(

501 REMEREHE (KT {RKO, RKL, RK2 | 50
[/h] i ; | ; [/h]
0+ : o : : m I . i TP ST I T i | : : : 0
50 FEMEEBHE (KKF) | RK3, RK4, RTO ! } 50
[/h] i . | [/h]
0 : : : |.IJ|IJ ML ”h. .ll. | | : i : : 1 : : : 0
01 03 05 07 09 {11 113 15 {17 19 20 | 23 25 27 29

________ 13 ¥
(Al [B2020/037(c1 DT [ElIF)

%35 KEELE - RBMAICEITHE - @R - th T KEOERAER & REERRMEOREEL (2) (2020/03/01
~ 2020/03/30).
Fig. 35 Observed strain, tilt, and groundwater level data and detected number of deep low-frequency earthquakes in the Kii
Peninsula and Tokai region from March 01 to 30, 2020 (2).

— 254 —



MO T RIS 2 2405 104 % 2020 4 9 HFEAT

1000+ MBREREITA KUE, FEKEmmmmenyoeee T, — 50
(0] aaadi S ahSin e VIV A NI a0 es U b o ati e IVD
950 T T T = T T = J; : T é T T : T T + T 0
EZRANO2 EFIN, E | § ;
ot |
[rad] T
FARARASITAL fERIN, E I |
2.0 x L ;
) I L i :
[rad] T ,
EAWATH (Hi-net) 185N, E L i
2.0 R !
1077 ,T’_m)-ﬂb-d.—ﬁ: u .
[rad] o | i
HFESMAH (Hi-net) 14N, E b i
. A :
[rad] L : 5
=/IIMGWH (Hi-net) {E#IN, E L |
10 - : %—\/\\_/_,
[rad] el ! i
SBKRTH (Hi-net) #IN; E o
20 L § ;
10- _\—: 1 |
[rad] ’\\_____::/-— —  —— ——
TEEHNZH (Hi-net) 1E8IN, E . | i
| 1 1 e ——
2.0 )7( /__’_,:/-k—"ﬁr"—' |
I e — L | ;
[rac] " a
ENEIINMH (Hi-net) {ERIN] E L i
2.0 x - :
10_7 \ i 1 :
[rad] | ! i
50, RIEMELR (KKT) |RKO, RKL, RK2 | | § 50
[/h) B " [/h)
0+ . V| . . L ! " ; " : o i. by %l . . . 0
50, EEMEAEME (&) | RK3, RK4, RTO | g § 50
[/h] . ; [/h]
0 — . . Lu_.la MIII ”k. .lIlL J: L . E : : J: : : : 0
01 03 05 07 09 {11 113 15 : 17 19 21 | 23 25 27 29
(Al [£2920/037(cT D] [E](F]

% 36 HEELE - KBMAICEITHE - @R - th T KEOEARER & REERRMEOREE (3) (2020/03/01
~ 2020/03/30).
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Fig. 6 Observed groundwater levels and others in the
southern Tokai district from Feb. 2020 to Apr. 2020.
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Fig. 11 Observed groundwater levels and others in the

eastern Izu peninsula district from Nov. 2019 to Jan.

2020.
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observation site in the western Tokai district from
Feb. 2020 to Apr. 2020.
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Fig. 18 Observed strain and others at the Toyohashi-tame
observation site in the western Tokai district from
May 2018 to Apr. 2020.
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Observation of Tectonic Activities around the Active Faults in Eastern Gifu
Region (November, 2019 — April, 2020)
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Fig. 1 Location map of the observation borehole at Miyagawa along the Atotsugawa fault.
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Seismic Activity in and around the Kinki, Chugoku and Shikoku Districts

(November 2019 — April 2020)
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Fig. 12 Results of continuous GNSS measurements on the the Shima Peninsula with respect to the Amino station (2/2).
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Fig. 22 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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Fig. 23 Horizontal deformation along the Nankai Trough based on GNSS measurements (1 year). April 2019 — April 2020
(upper) and April 2018— April 2019 (lower) (5 represents the reference station Misumi).
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Fig. 24  Vertical deformation along the Nankai Trough based on GNSS measurements (lyear). April 2019 — April 2020 (upper)
and April 2018 April 2019 (lower) (Y represents the reference station Misumi).
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Fig. 25 Horizontal deformation along the Nankai Trough based on GNSS measurements (3 months): January 2020 — April
2020 (upper) and January 2019 — April 2019 (lower) (5% , Reference station is Misumi).
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Fig. 26  Vertical deformation along the Nankai Trough based on GNSS measurements (3 months): January 2020 — April 2020
(upper) and January 2019 — April 2019 (lower) (Y represents the reference station Misumi).
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2020).
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— 319 —



HORE T A 2 22 104 % 2020 47 9 A FE(T

EENS 7RV EZOREOREEIER Period:2020/02/01 00:00--2020/04/30 24:00
L L L L

9

o

2

=)}

1@
Py
. @
Py
b
:

5
4
3

0
Depth(km)

T T T T T T T
132° 134° 136° 138°

FEIE () 2DF (2020F2 A~ 4 A)
Fig. 3(c) Continued (February — April 2020).

BN ZRAWEZORAIOXREHER (2)

2020/02/16 23:31:58.5 2020/02/17 14:32:35.4

2020/03/03 03:28:56.8 2020/03/09 04:28:45.8 2020/03/13 17:32:58.4 2020/03/21 06:19:02.9 2020/03/21 13:58:33.3
s, BF K 0 i YT BF LTS

33°57.2'N  132°27.8'E 33°33.1'N  132°19.5'E 34°12.7'N  135°07.5'E 33°19.3'N  132°01.7°E 34740.0'N  131°58.5'E 33°19.0'N  131°59.6'E 35°40.2'N  137°44.3'E
B S0kM M:3.4 H: aekn M:3.2 TRM M:3.2 B S9KM M:4.7 H: 11KM B SoKM M:3.6 B 11k M:d.1

STR DIP SLIP,  AZM PLG, STR DIP SLIP, _ AZM PLG

STR DIP SLIP  AZM PLG STR DIP SLIP  AZM PLG STR DIP SLIP  AZM PLG

NP1 3267 68°-1627 P 186 28 NP1 1977 487 -197 P 168 40 NP1 3057 407 1747 P 161 30 NP1 3257 477 1627 P 1907 19° NP1 2547 727 1687 P 1207 4.

NP2 225" 73" -23° T 2787 3. NP2 300" 76°-136" T 627 18 NP2 40" 86" 50" T 276 36 NP2 68" 77° 45° T 2977 40 NP2 348" 78" 18" T 2127 21°

N 14 62 N 313 44 N 43 35 N el 4 N “z0° 85"

2020/03/24 12:15:08.7 2020/04/03 14:30:30.3 2020/04/05 05:46:27.8 2020/04/07 14:12:01.6 2020/04/19 12:09:13.0 2020/04/23  20:47:05.7 2020/04/25 23:42:15.2
0 WAL B 2 5 T LES 1 H i ks CLY e EUTLES

32°08.4’N  131°27.5'E 34°27.1'N  133°22.1°E 34°36.3'N  137°04.1°E 32°32.7'N  132°07.9'E 34°45.3'N  137°14.0°E 35°22.6’N  137°05.6'E 33°28.2'N  132°26.0°E

HolokM 3.4 B LM Mi4.1 : 7KRM Mi3. B 33kM M:4.7 H: 40KM Mi3. H: 47KM 3. H: 42KM M:3.3

°
20 o
STR DIP SLIP, _ AZM PLG STR DIP SLIP, _ AZM PLG STR DIP SLIP, _ AZM PLG STR DIP SLIP, _ AZM PLG STR DIP SLIP,  AZM PLG STR DIP SLIP, _ AZM PLG
NP1 1277 177-1717 P 3157 45° NP1 1387 477 447 p 797 7 NP1 3317 247-1337 P 1307 55° NP1 1967 497 -46° P 174’ 58" NP1 2047 647 -237 P 166’ 34" NP1 3167 347-1357 P 1347 60"
P2 28" 87° -73° T 103 407 NP2 '15° 60 128" T 3387 57 NP2 196° 737 -73° T 2737 26 NP2 320" 57°-128" T 76 5 NP2 305° 70°-152° T 737 4° NP2 187° 677 -65°
08" 17° N 173" 32° 16"

2587 18"
N 343" 32° N 337" 56" 230

FIE@W DIF (2020F28~4AH)
Fig. 3(d) Continued (February — April 2020).

— 320 —



HORE T A 2 22 104 % 2020 47 9 A FE(T

RFEBILEBHSRFORBIER KME (FB) FBIE
‘R oKYF Y

11A 10 H23520 HIZHNT T, 24 B AU CUSH R 5 iR (% Eh) 281 L 7=, 10 AT /LFEMSUL‘
FoIEENL. 11H2H16 HIZOT CTREFEIZILHR K ORF ~IL 23 >7=, 16 BB I 7= B IRSE )
i&?iﬁ%ﬁﬁi‘?f%m‘:o
TRERAS A i U (D) IS B I IZ R €, BICRESN COWAEE O O A3 CHIE S B 2B 72,
Fio, FIGT D EEF o T GRERE I MR ED) TEEN TS U TR0, BRI CER E S TOB R
DOOTHFHIHL AL BT,
I, HHRDSDTDICRF T HEHEE S D,

PREDME IR b 5= (PUE) 75D
ERH T

(2014461 H1H~2019411 5228,
FEO~60km, MTRT)
#:20194E11 8108 ~138. #:11 8148 ~22H

Lok, BRAHEO P OABY FI OB E5 7
) i A + H H
2 i T ‘ o V*J "
{;t - i 1 +
;*a‘?_**‘ﬁi?f*%ﬁ% *ﬁ
+ i - §+ p : L
35°N i N i i | 2
EREEA(A)
AR K
. gt +3 g ¥
B -I[I'\[I!'Hllléll'lflll'\lll Irl'lfl'lfl'lfl[llll'lllfll Ii%‘l'l[l'l[l'l[?llllllll[v:
2014 2015 2016 2017 12018 2019’/
34°N 3A228H ¥
136°E 137°E 138 , 2 019&11)518El~11)5]22|3
[ ]
o'
t' Jq‘ N ]
q.'- ‘o
B doEi 148 208

¥20188E3 B 22A M5 FEMEE K = ($0E)) D ALIE 3% D ZE E (Matched FilteriEDBA) IZXY ., F
NLRTE LB L TREATRE DA EHH TNV,

F4H(a) RFEFELBHLSRBORMEFRBBEFHEOSTHEL, RUEESADIP YT Y HEE
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Fig. 6(a) Activity of deep low-frequency earthquakes in Tokai region and strain changes, and the estimated slow slip region.
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Fig. 7(a) Activity of deep low-frequency earthquakes in Shikoku region and strain changes, and the estimated slow slip

region.
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Fig. 10(a) Activity of deep low-frequency earthquakes in northern to western part of Kii Peninsula and strain changes, and the
estimated slow slip region.
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precipitation at Nagoya.

Fig. 2(h) Hourly tilt record in east Aichi, and atmospheric pressure and daily
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Fig. 2(j) Hourly tilt record in north-central Shizuoka, and atmospheric pressure and daily
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Seafloor movements along the Nankai Trough observed by seafloor geodetic

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

(9) TOK1 34.08 138.13 4.6 286.6 12/03/2015 - 11/26/2019 20
(10) TOK2 33.88 137.60 4.3 295.7  03/23/2016 - 01/20/2020 17
(11) TOK3 34.18 137.39 3.5 291.7 01/12/2016 - 01/20/2020 17
(12) ZENW  33.09 137.55 - - - -
(13) KUM1  33.67 137.00 3.0 310.7 01/13/2016 - 01/19/2020 18
(14) KUM2  33.43 136.67 3.7 278.6  01/13/2016 - 01/19/2020 21
(15) KUM3  33.33 136.36 1.5 255.2  01/14/2016 - 01/18/2020 24
(16) KUM4  33.08 136.64 - - - -
(17) SIOW 33.16  135.57 2.9 285.2  01/26/2016 - 10/28/2019 19
(18) SIO2 32.98 135.99 - - - -
(19) MRT1 33.35 13494 4.5 283.7  01/23/2016 - 11/12/2019 23
(20) MRT2 32.87 134.81 3.1 225.8  03/22/2016 - 01/17/2020 24
(21) MRT3 32.80 135.35 - - 08/10/2019 - 11/20/2019 3
(22) TOS1 32.82 133.67 5.1 307.8 01/20/2016 - 01/13/2020 20
(23) TOS2 32.43 134.03 6.3 291.6  03/21/2016 - 01/13/2020 21
(24) ASZ1 32.37 133.22 5.0 300.0 01/21/2016 - 01/12/2020 23
(25) ASZ2 31.93 133.58 3.0 296.3  12/13/2015 - 01/14/2020 23
(26) HYG1 32.38 13242 3.0 311.2  12/09/2015 - 01/11/2020 25
(27) HYG2 31.97 13249 29 313.0 12/12/2015 - 01/12/2020 26
GEONET 01/20/2016 - 01/20/2020

F1IX BEELZ7RLDEBEDKTEHMIZEE
(EEH 4 EROBEEE) [7L—ILTL—FEE]
Fig. 1
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Horizontal seafloor crustal movements along the Nankai Trough in recent 4 years with respect to the stable part of the Amur plate.
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Fig.2 GNSS-A time series data with respect to the stable part of the Amur plate.
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Fig. 2 GNSS-A time series data with respect to the stable part of the Amur plate (continued).
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Fig.2 GNSS-A time series data with respect to the stable part of the Amur plate (continued).
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Objective detection of long-term slow slip events along the Nankai Trough

SRIT /R IET
Meteorological Research Institute, IMA

GNSS 7— X2 Z M WCHFF 7 7Ih WO R A 7 —2 Y v 7 (SSE) T X 2 H5RZ8) % KEn
IR L 7z, T 13 Kobayashi (2017)" & [HfkT, MO AZIER L7z, FiEiconTiiiicEL<
CLUTOHEY TH35. 7 — 2 3E IR GEONET © GNSS JEARAE F3 fi# % L 72. GNSS JEfE
7 — %25 X GEONET BMllid 7 v 7 F e LI > A 72 v b L ELRMRICHEI A 72 >
b, AR - CRERER R BR 72, BIAR SSE DR ANTIT R O xR E LT o BUH s o Sl
A X %Zmronl &Ly, hEMGEERZEE ST 2. FENMAOKERDI 2L 74 ) Vi T L —
FUYLAIA K L (SSSE) O ZFTEL, Bl 7 7o 7L — PEREH 25 km 1o T
BE L T-FEE 0.1 FEREIFR b &2 i & 975 50 X 100 km D T EiFH P D & BLH S D ik 2y o il
R X 51T 2004 EZEIEFETOHE (M7.4), 2011 EFILHG A FEEFRIE (M9.0), +
X U2016 FEREARMIE (M7.3) ORMEBZIRE L 72, Ko7-Hm L oAV & 1 4E D ERHTI
RO 7 v 7B E oA &, SRIARFIROB{LEZ KD /2. BB, &HTIHM
ICDOWTIE, 5% T — X BRI E D 2 vREER S 5.

FEEF AN & THBIRE 0.6 U E, ZE 2 mm MU EicowTE 1 Kictax M) Ond. K<
RENT-EHBE ORI A6 13, BERARCRASEA RO N-HPHZERL TWw5, EifE
DHAIEINE TIKHMONT W B RN SSE I X 2IEEHFEME LG L Tn3,

2017 SEFD B 2018 FERKIC A 1 TEEEFE T 0 RIAK SSE? it 5 EHBEA H v, Zokd
L W ED RIS TRk L T 2. 5 2 KMo EEEEE 0% L AL T R & ol & o R EZAL
W2 L,2017~ 2018 F DU —EILE 5 7214, 201910 5 T 2k F AR L 1L 5.
201743 A2 5 2019 4E3 H (AR 1 : 2 4ER) oZ{bE ST ST L — v EREDOTNY
SR 3IXIC, 2017 4E3 A5 2020 3 A (M 2 0 3 F /M) 0ZLED» LHEE TN FT XY
SRR 4R T, WIS EELEMIICT R ofLs Y, Bk 1 OB Mwe.42, H]
12 1 Mw6.55 tHUYTH 5. BRI 2 LI 1 & DD | FEMT, +X) oMiFEE— 2 v IR 1
2B 5 L 7=,

R
FAEIC X E L HPEE GEONET @ GNSS WEET — %, T v 7 FRBEDF 71y F BEHHX
BCW/ZmZxF L7

SE3Hk

1) Kobayashi(2017), Earth Planets Space, 69, 171.
2) Kobayashi, A. and T. Tsuyuki (2019), Earth Planets Space, 71, 60.
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Fig. 1 Spatiotemporal distribution of unsteady displacements caused by the long-term slow slip events. The rightmost vertical
line indicates the latest data date.
T1: Tokai 2000 — 2005, T2: Tokai 2013 — 2016
SH: Shima Peninsula 2017 — 2018
K1: Kii Channel 1996 — 1997, K2: Kii Channel 2000 — 2002, K3: Kii Channel 2014 — 2016
S1: Western Shikoku 2005

B1: Bungo Channel 1997 — 1997, B2: Bungo Channel 2003, B3: Bungo Channel 2010, B4: Bungo Channel 2014, BS:
Bungo Channel 2018 —2019.
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Fig.2 Time series variation of baseline length.
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Fig. 3 (a)Estimated slip distribution on the plate interface. (b) Unsteady horizontal displ