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Earthquake Swarm and Crustal Deformation started in December 2020 in Noto Peninsula
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An extensive seismic swarm started in December 2021 at the northern tip of the Noto Peninsula, central Japan,

which is a non-volcanic/geothermal area far from the major plate boundaries. The swarm activity started with several

episodic earthquake bursts in the first several months and turned to be a continuous activity. The number of M>1

earthquakes has been ~130 per week since July 2021. Focal mechanisms of large earthquakes including the largest

one suggest reverse faulting with a compressional axis of NW-SE. The focal depth ranges between 10-18 km.

Transient displacements are observed at three permanent GNSS stations. The annual observed displacement from

December 2021 suggests inflation with up to 12 mm of horizontal displacement and 30 mm of uplift. We installed

four new GNSS stations near the epicentral area in September 2021 and found rapid extensional deformation around

the epicentral area. Assuming a spherical inflation (Mogi) source, we estimated an annual volumetric increase of

~2.5 x 107 m? at a depth of ~12 km. We speculate the volumetric increase is caused by upwelling deep fluid.

1. [FC®HIC

REE S O Jem (BRUNTE) Tl 2018 4FEE )
SHEEN R 2 ITHAN L, 2020 4E 12 A B X512
ERE L, MEEEEDOITARHE LR L TV
Do BEBCLERIKTRS &, 1993 FEOREXR Y- i
HiFE (M6. 6) <° 2007 F-DHREE - H HIFE (M6. 9) &\
S T MR K HE N\ EICRE L TV D8, BER
HUBNHAERAE L TV AR T, LITTiE s A
CHETREN A SR To, HETERED & RIS L
T, BEBE B ZEtmi o GNSS Bl I B W T, Fh
FC LM DR D MG EE BB S LD K9 IC
720 2022 41 HBIEE TRV TV D, HIk A E)
D KO AIER A HUBIREN S, SRR RO LD
7RI CTHAET D Z L FBD TE LW Bl
ThdD, AREFTIL, BB TOHEIRE) & H
AR EY OB & AR BT T W FE D < HUETS
B OISOV Tak B,

2. WEFBOHEH

TEEIBA AR LARE O MURIEE 040 (K1) 2 /5 &,
42507 T AK =R LAV, IHEIO BRI
IERAL - BRI b ORISR 72 5 7 T A2 —A T,
2020 4E 12 AME, 4 DDV T A X —THRINIES

(a) . L
376 1 1 E
AR /
O EEZGNSSERAIS i I
s ) P e
3 ,’ﬂ" A
375 - D
B i
. = e
374
EEXE
173 u] 10 km
137 1371 137.2 137.3 137.4 137.5
by
|
4000 |
]
3500 I
]
& 3000 !
=1 |
Bl 2500 :
fof, 2000+ X
¥ 1500 :
1000+ |
I
500 |
0 -+ rr—_——— - _
1 4 7 167 1 4 7 10
2020 2021
£H

Bl1 @t otEES, (a) 2020 FLAEO
HE (M1.3 BAE, X 20km PAR) OFE
J054 R . A, B, C. D IZHEIRHE)
DI T AE—%KT, (b) M1.3 UL LoDHh
=D REEEL,



PNERIL LTz, D7 T A X —THRTHEREIN
14-18km & HA BT, FEx /N— 2 Mgz %
LT 268N HD, 77 AX—BlE, 2021 &2 H

B> HIEFEAL L. 8-10 AT & 7e o 7228,

11 ALIBIIHONE R LTz, BUER bIERR Y T
AL =X CEDTHY, MU EOMEIZET, =
D2ODY FAX—THRELT WD, JTAX—
CTlE, Z77AX—B LA L 2021 4 2 AEHHHl
BONFEAE L TV, [F4E 5 HED b RIRITTE R
B L. 10 A LARRIFIEIE —E O CIEEh 3 Hkfe L
TW5b, 77 AX—D TiL, 2021 -6 HENOIE
A E - T, TORIZIE T OHE TORFEN
e L. 9 A 16 HICTITmARHE (M5, 1) 23 R84E L
72o 7 7 AKX —B, C, D DEJRDOEX1E 10-15km T
HDHM, KT T AL —OIFEIBMALIRE, EIFE N
BB~ LR T DB HivH, 2021 429 H
UBIZ, &2 TOI FAX—%Hbtlz M1 L ED
HIER 1 @M &H7-0 130 BIFLETH Y . HETE
B3 IRARE CiRkRE L TV D,

3. WBREHOHHENREETIL

P8 R TS Bt 0 | R 1 S 7 B P e
GEONET (GNSS) LI Tl, 2020 £ 12 HicZh
FCTEHMO R DZZALP B E ., BIfEE TE
{EAMERE L TN D, GNSS SIS D H FEEEE DN S |
TEET SIS 2 LLRIT O 2017 & 11 H ~2020 4 10
HETO IR Vo ROERE, SRR Z 72 LG
 Z LT X - TH LT IEE ML B O 0 Ah %
2T, ACEEE) (X2 EoRRAE) &, BER
HUERVE N & 40km FREEFENL - BLRLS £ THEZR
EARFRO B, ETNEE) (X2 TORES T 7)
I ETRIEOEE O BRNELHILA TR 3em D FEEL2FR
DoHiLd,

IR 2> B BRI 38 &2 KRN R S
WD EDD, BRIRESIR Mogi, 1958) Z{KE L
T, EDONRT A= HEE Lz, T OREFR, FEFH
BO7 7 AL —D OJLEOYWE 12.4%1. 5km T,
RFEZE L& 2. 520, 5m® ORFZIERAHEE Sz (X
2), GEONET Bl £ 721 Tk, ROIIRE KV A
T2 EMTERND, FEHHIL 2021 4F9 A 6-7
FAZERIRIBGT 5 D 4 7T (2 B RF GNSS B R % R
L7c, & DORER BIRIBGT T b Bk O K28 )
& PR D RS S ALT2,

B OJEIRSCHZRZEEB O NIRET A6, H

o |
376 Horizontal dispi&8ement

37.4°

37.2°

37

876 Vertical displac8thent

37.4°

37.2

20mm

Obs. ﬂcm,

10 km

3?1 36.6° 136.8° 1317“ 137.2° 13?‘.4“

X2 GNSSHEH ST D HEREE A D> 5
HEE U7 BRI DIRE T b, BN,
2021 4 12 A 1-11 B2 5 2022 4F 12 A
1-11 HE CORBEIEZ RS, FHLIBH
TE S T ERIRE DR ONLE,

TFERERD S QPRI S NOBE T, HEIHK 12kn
FT LA -ZER L, 202 L BB IR O FEH
IZE-oT, FAETCOMBEHAZERILIETND
LEZOND, 22 L, ZOHIO T A AL TE-
B BT TN EAfR S A Ff Wi =0 Th | KR
W72 B8 X5 — FI T & 728, TR DL
2L AW DK T k- T, JEHUEMET Y
MAECTVD AR R ETERY, SHRDOE
oL NEEND,

HEE - ARWFIE I, E LHERRE D GNSS 7 —# | &
BT — AR T —Z ZFH L E Lz, BERE GNSS
B ORBEIZHIZY , BRNTTHEZE S, RN
T AT Y B & OVRE BT 208 & B I B kRS
W2 E L,



	B111
	１．はじめに
	２．地震活動の特徴

