HORE T A 2 22 105 % 2021 47 3 A FE(T

6 —3 - AOCEE - WENCB T AEHM AT —2Y v T4 RV b
(2020 42 5 H~ 2020 4 10 H)
Short-term slow slip events in the Tokai area, the Kii Peninsula and the Shikoku
District, Japan (from May 2020 to October 2020)
JE BT AT IT AT
Geological Survey of Japan, AIST
B KRBt e

National Research Institute for Earth Science and Disaster Prevention

- R - KA O LA D & I SSE DWIfFE T A ZHEE L 724 v FICDOWT, Z DT
MR E WS 5.

2020 £ 5 A 4 HA 5 5 HAFRNIC2 0 ¢, fpP Bl e Es gl h GE1LRD.
552 B JEI D FERHE - B SR BMl Sic s 28 - A OBH R CH B, b DREERIR
BAYTAP-G (€ & W RUEICE Sy, MW KSEB LR T4 b7 4 %20 BRE, 2020 4 4 H 27
H2»ob5H3HOT—2%HWTC1IR MY FEBRELZDDTH S,

53 BT 2 M [A] DZAL % BB 2 5 SSE D E £ 7T A OHEEHER (Mw 5.4) TH 3. 5
5] D GBI AT I 31 5wl 0 2R SSE o3& B IE, 2020 4£ 3 H 10 HF 46 23 HAERT (HIC
Mw 5.8, 5.5,5.5,5.6,5.5,5.4 5 53 DK GEHE 1-6) TH 3.

2020 £ 5 H 17 H2* 5 20 HAFRTIC 2210 C, PUEHL YT PEEE CUREMK SRR R 28Ul S h 7= (BB 4 [X).
555 KU L D ERDT - B SR o Bl S Ic s T 28 - lEROBIHIERCTH 2. b DfERIZ
BAYTAP-G i€ X Y [JEICE Sy, MWK B L OREFT A4 b A X2 ERE, 202045 H 4
H2S 4HOT—2%HWTIR MY FERELEZDDTH .

56 ITE 5 X [A] DZAL % 383 2 51 SSE DWifE £ 7 L O HEERER (Mw 5.6) TH 5. 5
6] D IHENIR AT IS I 1F 2 BaL ORI SSE O iEENIX, 2020 2 H 8 H2 5 22 H (IHIZ Mw 5.7, 5.3,
5.6,5.5,5.8,5.6 5 % 6 MDIKEIEF 1-6) TH 5.

202046 H4 H o #2206 6 Hic 22 €, PUEPEE CHESCENRE LM < e (1K),
88 XL DR - BRI Bl A ick T 2 E - HHOBNFERTH B, b ORERIZ
BAYTAP-G 1T X 0 KUEIGE Ry, HIWH OB L ORFT A b A XA 2B BrE, 2020 45 H 24
H25 6 H3HDOT—2%HWT1I XML Y FERELZDDTH .

959 X135 8 X [A] DZEAL % BB 3 % 5K SSE D WifE € 7 L DHEERE (Mw 5.5) THh3. 5
(5] DIE BT IC I 1T 2 Bk O FZHHRY SSE & ®E) 1%, 2020 4 2 H 11 HF %45 22 H (IHIC Mw 5.3,
5.6,55,58,5.6; % 9 M DK B 1-5), 202045 H 17 H2 5 20 HF AT (Mw 5.6 [H6) TH 5.

20206 H29 H22H 7 H 14 HicHF T, =ZEE - FHIRIC I\ TEOREKE R E TG ) 23810 X
Nz GE10XD. 11 KIF=EE - BRI OFERNE - B SERHT - KRT o8l Sic s 5 E - R -
TR OBAKERCH 5. b DFERIZ BAYTAP-G i X W QUEISE Sy, BIWEDY B X Sk
TA M)A RE, 20008F6 H 22 H2 5 28HDOF— 22 WT 1R ML Y FEBREL

— 214 —



HuEE PHLEIE AW 1058 2021 4E 3 HRIT

725 DTH 5.

12, 13 M2z Z NE 11 X [A] [B] DZAL % FiBH 3~ 2 F AR SSE o H#EE % 3 (IH I Mw 6.1, 5.9)
TH 5. 5B OEEHAHTIC I T 2 it ORI SSE o1& H) 1%, 20194 8 A 3 HF #2026 6 HF
AT (Mws.7 5 K11, 12 DGR 1), 20194 11 H 11 H25 20 H (HIC Mws.7, 5.4, 5.8 5 [6 2-4),
2020 4 1 A 12 H -14 BT (IEIC Mw5.3,5.6 5 [ 5, 6).

20057 H 22 HA 5 8 H 23 HIT T T, E4RIE - SAIE - AR - SR *ismfz‘%%%m&ﬁ%}i‘z
HEEE A S N (B 14X, F 15, 16 KIFERE - SHIE O ERIE - B SR o 8L 5
BIFHE - HBNOBNFERTH 2. b DFFRIZ BAYTAP-G I X Y [UEISE RSy, W15 \:ra
XUOFRTA 74X ERYRE, 22047 H 13 H2H 19 HOT—X2%HT1IXFL VY P
BELEZDDTH B,

9517, 18, 19, 20, 21, 22, 23 [Mx # 1L 5 15, 16 [ [A], [B] (G, [B] (Pufll), [c] CHEAD,
(FEM1), [D], [E] D21k % @t 3 % KA SSE @T&Efn% (IIE Mw 5.8, 5.7, 5.5, 5.6, 5.8, 5.5, 5. 9)
TH 5. SR OEEIHIEIC T 5 RE ORI SSE D iEHE) 1, 2020 42 A 19 H2*5 20 H i
(Mw5.5: 55 17, 18, 19, 20, 21, 22, 23 DR EFETE 1), 2020 4F 2 H 20 H4#2> 5 21 HA AT (MwSs.8:
[ 2), 202042 H 21 HF %25 22 H (Mw5.65[7 3), 2020 4 4 H 23 H2*5 27 H (Mw5.5:[A 4),
2020 £ 5 H 17 H2*5 20 HAHET (Mws.65 [A 5), 20206 A 4 HF %25 6 H (Mws.55 [F6) T

H5.

200F 8 H6 H2» 5 8 HIZ 22 1) T, REFIRIC I W CESKE EHE B 28 & - (5F 24
D). 225 I FHIR - R - RIFROKRRT - R0 S Ics T 2 BB RTH 5.
IO DFERIE BAYTAP-G I X W JUEISE Sy, WK B X OFT A+ 7 A X% R %
20207 H20H2 S 23 HOT7T =2 %HWTCT IR ML VY FEBRELZDDTH S,

5526 X135 25 X [A] 2L %3S 2 5K SSE OiEER R (Mw 5.6) TH 3. 5SRO EE)K
fHEIC BT 3 RIEDO AN SSE OiLE) i, 2018 4F 10 H 7 H2> 5 10 H (MwS5.7; 26 26 IO K BT 1),
20184 10 H 13 HA 5 15 H (Mws.35 [d2), 201946 A 11 H225 14 H (Mw5.6 5 [d 3), 2019 4E
SHI3IHF#25 6 HAFET (Mw5s.7; Al 4), 202041 A 12 H (Mws.35 [d5), 202041 A 13 H
25 14 HFHT (Mws.6; [ 6) TH 3.

2020 £ 8 H 23 Ho»H 26 HICHF T, R « AL 3\ CEHREMKE R = S B 23800 &
7= (B 271X). 228,29 KIFRRE - FIELE - =FEROERT - B KRBl S BT 5 E -
EROBHFE R CTH 2. 2D DRFEIZ BAYTAP-G I X ) [UEISE K4Sy, HIW S %’oto“nkv 4
P AR EEYERE, 2020 E8 HI0H2H 16 HOTF—2%HWT1IXRML Y FEERAELRZD
DTH5.

2530 XI5 28 [A] D2t % FiBH 3~ 2 K5 AR SSE O HEER R (Mw 5.8) TH 5. SO
BT IC 35 B R O AR SSE iR E)IE, 2019 4F 11 A 14 HF %205 18 HAFRT (Mw5s.6 5 5
30 M REFETE 1), 2020 4E 3 H 16 HF %25 18 H (Mw5.5 5 [A 2), 20120 4E 3 H 19 HF#25
21 HAFRT (Mws.6 5 [A] 3), 2020 4E 3 H 21 HF %25 22 HFRT (Mws.5 5 [@4), 20204E3 A 22 H
6 23 HART (Mws.4 5 A1 5), 202045 A 4 H2 6 5 HFRT (Mw5.45 [ 6) TH 3.

— 215 —



HORE T A 2 22 105 % 2021 47 3 A FE(T

2020 4E 9 A2 H2» 5 5 HIC 2 T, BAIRIC B\ CHREMEE R E R B 28I < vz (BB 31 XD.
5532, 33 X EMIE - whi IR - REFPROERD, SART - iR, PRt oBRRIC BT 5 E -
FOBHIFERTH Z. 2N DHEITZ BAYTAP-G I X Y KUEIGE Ky, MWD B X OET7 4 b
J ARGy IO BRE, 20204E8 HIOHA»H 25 HOT =2 %#HWT1IR ML Y FEERELZDD
THh 5.

55 34 XX E 32, 33 [X] [A] DZAL % Bt 3 2 521 SSE O HEERER (Mw 5.6) TH 5. S EIDIE
BT I B B alt O FE AR SSE D ihEE, 2018 4E 10 H7HA2 5 10 H (Mw5.7 5 55 34 DK
tBHERZ 1), 20184E 10 H 13 H2 5 15 H (Mws3 5 [F2), 20196 A 11 H25 14 H (Mw5.6 5 [A
3), 2019 8 A 3 HF 45 6 HFRT (Mws.75 [Al4), 202041 H 12 H (Mw5.3 5 [A 5), 2020 4
1 H 13 H»5 14 HFET (Mws.6;5 [ 6) TH 2.

2020 4 10 H 3 HF#22> 5 4 HIC A T, AL R Rl c a8 B s = o3 Ll & v 7z (B 35 D).
536 XX EA D ERRIT OB R IC B T 2 BB RCcH 5. 2 b DOFFRIT BAYTAP-G I X D
RUEIRE RSy, BB X ORI A b7 A XSGy 2 0 FrE, 202049 A 20 HA5 10 A 3 HF
HiOTF—2%ZHWTIRIN Y FEBELEZLDTH 3.

5 37 X135 36 X [A] &AL % i 2 %R SSE O Wifg € 7 A OHEEREE (Mw 52) TH 3.
5Bl DO IEENIH AT I I3 1T 2 et O FEHARY SSE D iEEy X, 2020 £ 5 H 4 H2> 5 5 HART (Mw 5.4 3
%37 MoK 1), 202048 H23 H2 526 H Mw5.8: [Al2) TH 3.

2020 4F 10 H 13 HF 25 16 HAFATIC 21T T, 7% R URHE ~ = 5 R A CERERKE Rt 5= 23 8
W x 7z (GE 38 X)), 5 39 (i3 JE o AR - B SERHF o Bl fUIC 1) 2 B -EMN OB R ©H 2.
TNH DFERIE BAYTAP-G I X W JUEISE Sy, WA B X OET A 7 A X2 BRE%,
2020469 H30 H25 10 A 7THFRHIOTF—2ZHVT IR Y F2BRELEZDDTH 3.

5540, 41 X 13565 39 X [A], [B] D2 AL % FiHH 3 2 s A SSE o WiJg £ 7 v o #EEfEH (IEIC
Mw5.7, Mw 5.6) T®H 3. S [E 0GB IC 313 2 il O fE AR SSE @& Hh 1%, 2020 4£ 3 H 10
HFEZ25 12 H (Mws.8 5 25 40, 41 IO IKEETE 1), 202043 H 16 HF %225 18 H (Mw 5.5 3
[d2),2020 43 A 19 HF#2 5 21 HA BT (Mw5.65 17 3), 2020 4 3 A 21 HA- 2> 5 22 HAE BT (Mw5.5;
[ 4), 2020 4E3 H 22 HF %45 23 HFRT (Mws.45 [ 5), 202048 H23 H225 26 H (Mw5s.8
[f6) TH3.

FRRT 77 18

FEIINY SSE O W HEE 113, SIS OAKEE 4 55y, EE, HFAKE, 3L I ER 2 5
SOREEkE VS, HTIKER, 01 XU M2 0l RIE% BAYTAP-G” i X W5 L, GOTIC2”
I X 0 HETE L - BRE (AT B X ONETERTEY (01 B X OM2 40 & oIRIELE W, (&
FEEICES T2, - K- HE e b, BUIKEES? S BAYTAP-G iIC X 0, RUEICERS,
W BLXOERTA N A RXER 2RO EL. £72, A~V MEMOWMZHAVTIRINL Y F D
O BR<. MENREEND S5 I1c L <, R~ H 50 Cib BB - B TREHZ 1M L, Z oo
ZALE %MWM SSE I X 228{bB L 3. 2D, BCOWTIRERMWELZAVTEF YY) 7L —
YavI¥IBToTna,

Wi TH DHEE TR D 2 BFECITH Y. 1 BREH <k, WiEEOME (0.1° i) &3<bh&E (1-50

— 216 —



HORE T A 2 22 105 % 2021 47 3 A FE(T

mm) ZA[ZEET S, MH- REEDIC20km ICHEE L AWEREZ 7 4 Vv viEs L — FEEREY b
THE» L, FUECTORELRTNVEZES. #iRE2RTMICE, ZhZNOMETREZ /N
T4 RVERE27-2%20, BHEEZDTRYVBICXZFHEM® L OREDORMDO N %R L
TWw3, ZhCX Y, 5 SSE 234 U Cw 2 AlREEE D M Wik 2 A D AT & & b IS, RO 2 Bl
HCoHE I N EROMEL 2R T 22 L8 TE 2, 2BMHE I, 1 BIEH TR DAL HHE
fhEc, WiEmofE (0.1° [BiE) - 39 & (1-50mm) - £ (10-80 km O[T 1km [HiE) F &
OV (10-50 km DT 1km [ElfE) ZA[E L L CEERZR/NCT 2EERD 5. 7272 L, FHREICH
LT 2 BUH SR I wga-e, Wildm e SN RE ORRIC X > CRMBOEEMEL R & 2
DTHEEILETH 3.

B, BEF ARV > THIBMEL Tw3, CIREEOBNIEX KA T 5720 DULE
ThHd., JAXL_NVDERER, JESE, WY BLXOCFT A4 P 7 A XS 2B BRw2k ()
B EN 2GR AR B X L0 HNE 50 mm 22 2 A5 <) D 24 K= D 20 CTH 3.

GEEAR R B o - BIEREICIE, Ty Ru—FHEEEZH w3,

(R - YEME S - AR R S - ARARRIR - L) — - R 55 - RAFHAC - AR IRGE - INEREAC - W W)

EikE

FIHIR SSE o WifE £ 7 AHEEICIE, [RIT, FHER 0L KBRS X BRSO L
¥ L7k, [RETOEFT— 22T 20ICE, [SFTICL2F vV 7L —va VIRERERL
L7z, BEIOMITICIE, AR, BOERY, HHKYE, #AERY, SHKYE, JUNKEOHIER
Rtk L £ L7, (KEEMEOBRMER NI, ZRTo—Tulbh e 72 AL L.
TTICREL TR L 5

S 3k

1) Tamura, Y., T. Sato, M. Ooe and M. Ishiguro (1991), A procedure for tidal analysis with a Bayesian
information criterion, Geophys. J. Int., 104, 507-516.

2) Matsumoto, K., T. Sato, T. Takanezawa, and M. Ooe, GOTIC2: A Program for Computation of Oceanic
Tidal Loading Effect, J. Geod. Soc. Japan, 47, 243-248, 2001.

3) Matsumoto, N., O. Kamigaichi, Y. Kitagawa, S. Itaba, and N. Koizumi (2010), In-situ Calibration of
Borehole Strainmeter Using Green’s Functions for Surface Point Load at a Depth of Deployment, Eos,
Trans. AGU, Abstract G11A-0626.

4)  BOGES RARRR  AUIE—, /AN RE , IR, B - R - KRS %ﬁ l%ﬁ%%
xn—xuy74&vb@%:ﬁuv7,51%%%£@é2m2$ﬁ , T, ,2012.

5)  BAMEZAAE R EE— BRI (2007), Double-Difference Tomography i (T J: % VU g E|2|§® 3 RIt
HWERSEERES L7 4 ) e viET L — P OROHEE , H1ZE 2, 60, 1-20.

6) Okada, Y. (1992), Internal deformation due to shear and tensile faults in a half-space, Bull. Seismol. Soc.
Am., 82, 1018-1040.

— 217 —



HOE A 2 21008 105 % 2021 4 3 AFAT

2020/05
| 03 10
[ i [
i
I s ° 0_34
t f
[ ] I .‘.
| i |
[A]
I T T " T
° o page
3 © {[A]
S [}
i A 1 [A] 2020/05/04-05AM
S I 1 I 1
135 136
04/27 05/11
|
Date

FIH LFFEICETLIRBEARME (REF—TEAFZBTI2LD) OBFERS A (20200427 ~
2020/05/11).
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April 27 to May 11, 2020.
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Fig. 3 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
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red rectangle shows the estimated fault model. The observed and calculated tilt changes are also shown on the map by
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observed and calculated principal strain changes. (b3) The observed and calculated volumetric strain changes.
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Fig. 5 Observed strain, tilt, and groundwater level data and detected number of deep low-frequency earthquakes in the Shikoku
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Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Kii Peninsula and Tokai
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Inferred fault models for Fig. 15-16 [B](West). See also the caption of Fig. 3.
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Inferred fault models for Fig. 15-16 [E]. See also the caption of Fig. 3.
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Fig. 25 Observed strain, tilt, and groundwater level data and detected number of deep low-frequency earthquakes in the Tokai
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Inferred fault models for Fig. 25 [A]. See also the caption of Fig. 3.
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Fig. 27 Space-time distribution of deep low-frequency earthquakes by JMA unified hypocenter catalog in the Kii Peninsula
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Fig. 29 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Kii Peninsula from August
10 to 28, 2020 (2).
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Fig. 30 Inferred fault models for Fig. 28-29 [A]. See also the caption of Fig. 3.
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Fig. 32 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Tokai region from August

19 to September 17, 2020 (1).

— 249 —



MO T RIS 22455 105 % 2021 4 3 AFEAT

1030 EE%&HNSZ ﬁE, FEk= ——— -100
[hpa] MWW‘\WNWWW [mm/h]
980 . . . . L — - P . . 0
RS (8%F) KEZE?2, 3,4 (N255E, NBOOE, N30E)
2.0
— /_\\
><\/
RS (RRF) KFEZES, 6,8 (N165E, N255E, N30E) -
M—/_—\
2.0 x —~———
107
EARER (SRF) KFEZEL,?2, 3,4 (N209E,INA99E, N344E, N74E)
r——
2.0 x
-7
/‘\
10 ~L_
JMW
SEAEE (JRT) KFEZESD,6, 7,8 (N209E,INZ99E, N344E, N74E)
\\"_\’\;
20X————""“/"'\,———--—-~-\-—~--—v-—\z-"""""\""’~},q -
107 \s,_,——x__\__’_____/—
ZIEANJH (Hi-net) 8RN, E
10—7\‘\'\/\—«”%‘/\—-“/\%\,
[rad] B e il VN B e S VN Y
30+ FEMEERE (R5%FF) RTO, RT1, RT2, RT 30
[/h] i [/h]
-+————— 'J-....-.o
19 21 23 25 27 29 3101 03f 05 07 09 11 13 15

2020/08 A] 2020/09

E3BE RBMAICETLHE - EROBRRAGER SRDERKMEOREH (2) (2020/08/19 ~ 2020/09/17).
Fig. 33 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Tokai region from August

19 to September 17, 2020 (2).
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Fig. 34 Inferred fault models for Fig. 32-33 [A]. See also the caption of Fig. 3.
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Fig. 37 Inferred fault models for Fig. 36 [A]. See also the caption of Fig. 3.
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Fig. 39 Observed strain and tilt data and detected number of deep low-frequency earthquakes in the Kii Peninsula from
September 30 to October 21, 2020.
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Fig. 40 Inferred fault models for Fig. 39 [A]. See also the caption of Fig. 3.
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Fig. 41 Inferred fault models for Fig. 39 [B]. See also the caption of Fig. 3.
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