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Fig.1  Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Western Shikoku
from October 25 to November 09, 2021.
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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, IMA (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 te})lit). (b2) The observed and calculated principal strain changes. (b3) The observed and calculated volumetric
strain changes.
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Fig.4  Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula from
October 25 to November 24, 2021.

— 241 —



HiE P ALEM AW 108 & 2022 £ 9 HFAT
10304 HBAXZEHGM KE, (k= 50
[hPa] WWWW [mm/h]
980 Lax . - . f.§* 0
AREFRRIRICUL 7K 2EL, 2, 3, 4 (N141E, N231E, N276E, N6E) P
20x[ T TNV —\\-—~—-_L_\L,.,~
10”7 \/__Mﬂ,._wv\_/\_\\ |
HIAEHGM1 /KFEZEL, 2, 3, 4 (N337E, N67E,:N112E, N202E) i §
L
5.0 x — :
10’7 “ﬂw—vﬂ\’/‘f}.(\“ﬁ——i\é/\
BARFKSTL AKFEEL, 2, 3, 4 (N310E, N40OE, N85E, N175E)
WWW
ENINMH (Hi-net) (E3IN, E o
2.0 /__,v_~ﬁﬂwj//%\/~/ﬂ
10_ I 1
w
[rad] WW i :
TEEHNZH (Hi-net) 485N, E P
2.0 x T
o —  —————— ; —~—
[rad] E
+2)IITETKWH (Hi-net) 14N, E L
5.0 x ._A_\/__“,_L—’—;—/
107 i :
[rad] T
+EIISRTKEH (Hi-net) f#IN, E P
5.0 x P
10° : :
[rad] \\.\,\
501 REMEABHE (SRF) RKO, RK1, RK2 P 50
[/h] — [/h]
0 IJJ . : . nmﬂ Y Ak | .+I :ﬂul”“ 0
31 o7 14 !
(Al 2021/11 Bl

FSH RKEFEEICBTIE - EROBAKR SEEKEDORE S (2021/10/25 ~ 2021/11/24).

Observed strain and tilt data and detected number of low-frequency earthquakes in the Kii Peninsula from October 25

Fig. 5

to November 24, 2021.

— 242 —



HiE P ALEM AW 108 & 2022 £ 9 HFAT

[A] 2021/11/07PM-11
(a) fTEDKZ X %2ETE LA @&EE%T/»U%%/\#E

T T O T
[ - LFE OmA) : 3
g - 045
34.5 / ..‘ft‘ .................. ...... ................ ....... ..... & J
—0.40
: I g : ©
e ) | : =]
340 by BN e T A o — 035 ©
. s T m
: . o
0.30
335 ............. § ST ............................ ........................... —
; ; O ERHOERA=
: : 0.25 SR ERR| &
. Slip: 10 mm, Mw: 5.4 O BBt oA
I I I
135.0 135.5 136.0 136.5 137.0
(b1) #EL-WEET IV (b2) £E
T T i T~ O 1 Obs. Calc.
N-rEomn) | NN g AN

34.5 £ R S \ ............ “

34.0

1x10 "rad 2.0 x 108 strain

335
: Expansion
—_
Lat. 34 09 Lon. 136 13 Dep. 29 km Len. 27 km Wid. 18 km Contraction
Strlk(le 225 Dip 23 Il?ake 100 Sllplg mm Mw5l|1
135.0 135.5 136.0 136.5 137.0

%6 FSE[A] ZHBATIHEBETIL. SROHRAILEIRESHE.
Fig. 6 Inferred fault models for Fig. S[A]. See also the caption of Fig. 3.

— 243 —



M P AR S AR 108 & 2022 4 9 HH#AT

[B] 2021/11/19PM-21AM
(a) fIBDAE S ZEE L HBEOMBET IV EEREST

o LFE JMA)

34.5

34.0

residual

335
O ERH &R =
O BRI DR =
135.0 1355 136.0 1365 137.0
(b)) #EL-WIBET L (b2) £E

|
'\‘ - LFE JMA)

345/ / ........................... ...............................................

34.0

335 p
-
Lat. 33.61 Lon. 135.64 Dep. 24 km Len.59 km Wid. 50 km  20x10%strain
Strlktla 277 Dip 17 Il?ake 152 S||p|2 mm Mw 5.? € Expansion >
135.0 1355 136.0 1365 137.0 ot &0

FIR HSHE[B]ERATIHEETIL. EROBHITEIRESHE.
Fig.7  Inferred fault models for Fig. 5[B]. See also the caption of Fig. 3.

— 244 —



HiE P ALEM AW 108 & 2022 £ 9 HFAT

2021/11
28 05

| ] | ] [A] [B] [C]
S 0
~ Y
° [B]
A - |Ic]
< L. [A] 2021/11/27-30
| . | . [B] 2021/12/01-02
136 137 [C] 2021/12/03-04
11/22 12/08
Date

ESK HFEEBICETIEBERME (KREF—mitH405I2&D) ORBERSTH (2021/11/22 ~ 2021/12/07).

Fig.8  Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula from
November 22 to December 07, 2021.

— 245 —



1020+
[hPa]
970

N

ERIRANO KJUE, [EKE

M P HEE S SEEE 108 &

Ty

2022 £ 9 HFAT

-50
[mm/h]

BREEENSZ] AFEL |

o~

3 (N290E, N20E, N
M

2.0 x
1077

2.0 x
107

ERIBANOL XFE2, 3,

M_N
|_—
N —— \_—

REEPRRIICUL kT EL, 2

4 (N128E, N173E, N

’\\M/

-t

3, 4 (N141E, N231H

1077

HAAZEHGM1 KFE
L T~

263E)

, N276E, N

142, 3,4 (N337E, N67E

NN !

} W

M—__’_/—

HESR ([RT) KF

et

=1, 2, 3, 4 (N65E, N

2.0 x
107

T
~_

\__/

=5, 6, 7, 8 (N65E, N

2.0 x

50
[/h]

L
—

P
, N112E, D
~
155E, N20
\
____/
\1
—

155E, N20

/m

REMER MR ([RRT

W
RK2, RK3, RK4, R

EIX
Fig. 9

22 23 24 25 26

[\

27 28 29 30

2021/1

1 [A]

LFFEBEITBITHE - Ef - M TKEOBHAER SIEFRMEOREE (2021/11/22 ~ 2021/12/07).

Observed strain, tilt and groundwater level data and detected number of low-frequency earthquakes in the Kii
Peninsula from November 22 to December 07, 2021.

— 246 —



HORET Al 2 2T 108 % 2022 4 9 FIFEAT

1020+ BRIBEANO KE, FEIK S : 50
Pel f oo N
970 - T T T T T T T T T T IA e O
RER=ITAL tERIN, E !
/:‘M
io? — a
[rad] ;
12 MCTH (Hi-net) {E8IN, E ,
agﬁ—\¥ 4:::7""§::"_”‘\f/’ﬂ//__§
[rad] !
FEEGNOH (Hi-net) 854N, E
2.0 x — |
1077 = — _— ]
[rad] :
HEHNOH (Hi-net) RN, E ;
2.0 >7< e
10° — — T
[rad] \’_\/iﬁ
FEESMAH (Hi-net) 12N, E é
2.0 x i
1077 —
[rad] T ”/’T
HBRMASH (Hi-net) 14N, E i
10- S |
[rad] v“\\f :
$EEFURSH (Hi-net) &8RN, E ;
S| -
[rad] S

{S%SGRH (Hi-net) 1EIN, E

107 — ]
[rad] . paa ;
ERIR ki ANO1, ANOP i
______’__/J
m i
ERIET (557 e ;
20x|
107 ——————
50 FREMERKHE (KKFT) RK2, RK3, RK4, RTO § 50
[/h] i [/h]
- . . 1.a .0
0 73 2a 25 26 L27. 28 29 30 01 0203 0405 06 07 0
2021/1 [A] [B] [C]
55451 7B - @R - KOO BERIZEL(1) (2021/11/22 00:00-2021/12/08 00:00 (JST))
FEOR DIOE.
Fig. 9  Continued.

— 247 —



[A] 2021/11/27-30
(a) WIEOKRE S £EE L BAOKBET L EBRENT

M P HEE S SEEE 108 &

\ //ﬁ N

35.0

34.5

34.0

|:| Slip: 19 mm, Mw: 56
i i i

135.5 136.0 136.5 137.0

(bl) #FE L7-TEET L

137.5

T T T o
o LFE JMA) >/ AN TN
350 _,, vvvvvvvvv \ R
345 i ...................................
Tilt g
1x107 rad :
340 vvvvvvvvvvvvv :
(/'1 I : Y : :
Lat. 34.53 Lon. 136.98 Dep. 23 km Len. 80 km Wid. 50 km
Strike 229 DiP; 13 Rake 104 ISlip 5 mm MV\II 5.9 i

1355 136.0 136.5 137.0

|
137.5

Contraction

FI0E FIRAZHRBAITIHEBEETTIL. FHOHATE I RESE.

Fig. 10

— 248 —

Inferred fault models for Fig. 9[A]. See also the caption of Fig. 3.
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Inferred fault models for Fig. 9[C]. 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 Tokai region from
December 05 to 20, 2021.
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December 23, 2021 to January 11, 2022.
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Inferred fault models for Fig. 30[A]. See also the caption of Fig. 3.
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Observed strain and tilt data and detected number of low-frequency earthquakes in the Kii Peninsula from January
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Fig. 35  Inferred fault models for Fig. 34[A]. See also the caption of Fig. 3.
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Fig. 37  Observed strain and tilt data and detected number of low-frequency earthquakes in the Western Shikoku from
February 01 to 14, 2022.
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Fig. 39 Space-time distribution of low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula from
February 21 to March 11, 2022.
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Fig. 47  Inferred fault models for Fig. 46[A]. See also the caption of Fig. 3.
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Fig. 50  Inferred fault models for Fig. 49[A]. See also the caption of Fig. 3.
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