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Abstract

This study reports the tsunami source modeling of an Myua 7.1 earthquake which occurred

beneath Hyuganada Sea, off Miyazaki, Japan on 8 August 2024, using tsunami waveforms

recorded by the recently implemented offshore seafloor observation network called Nankai

Trough Seafloor Observation Network for Earthquakes and Tsunamis (N-net) together with

the Dense Oceanfloor Network system for Earthquakes and Tsunamis (DONET) installed in

the Nankai Trough subduction zone, off the Pacific coast of southwestern Japan. We first

processed the ocean-bottom pressure gauge data from the N-net offshore system and DONET

to extract tsunamis, which showed the tsunamis up to a few centimeters were clearly recorded.

The station NAE18 of N-net, nearest to the epicenter, observed the pressure offset change

corresponding to the permanent seafloor vertical uplift of approximately 5 cm. We then

forwardly simulated tsunamis based on centroid moment tensor solutions and finite fault

models of the previous studies, indicating the good observation performance of the N-net

ocean-bottom pressure gauges. We finally conducted the inversion analysis of the tsunami

waveforms to estimate the tsunami source distribution, which extends in a dimension of
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approximately 40 km x 20 km along the strike and dip directions, respectively. From the

comparison with the past studies, the rupture area of the 2024 earthquake was likely to

overlapped with the southern half of the rupture area of the Myva 7.0 earthquake in 1961,

while the rupture areas of the Myva 6.7 and 6.9 earthquakes in 1996 seemed separated from

the 2024 event. This study demonstrates that the use of the near-field tsunami waveforms from

N-net significantly enhanced the constraint on tsunami source estimation as well as the finite

fault modeling off the coast of the western part of the Nankai Trough subduction zone. N-net

also have the potential to improve the tsunami monitoring and prompt evaluation for the

"Nankai Trough Earthquake Extra Information."

Key words: Nankai Trough, Hyuganada Sea, Tsunami, N-net, DONET
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§1. [FL®IC
PErE HARDOEHE N 7 7 JLAAR R Tl, 1944 BRI IEHIE RS 1946 MR FfrE 1z
HEEWSTEERIENS V72 LIEAE L [e.g Ishibashi (2004)], K& 7e@iE% 7
HLTE, EWFBRIZBWTHRROERMENEET L2 NI TS
[e.g. MBI TEHEMEAL (2001, 2013)]. Z oW o= moOb &, TN E THEE L
T ZIRIHIAT IS D ERMUE O KFEBHCHEIE LA N = X LOHRD 29D
RE B i & 42 (07 7K & ¥ O #8385 (21X DONET (Dense Oceanfloor Network system for
Earthquakes and Tsunamis) 73R & 41 C X 7= (Fig. 1) [Kaneda et al. (2015), Kawaguchi
et al. (2015), Aoi et al. (2020)]. —J5C, BELRHMEOEPRE L BE SN LMD 5 5,
EEIR A & B AT 20 T OB A BT R S Tuhw R o 7. B
BHABARBEZEATIE, 2019 X0 Z OB 22 (I EE b 7 =7 1 I HiE I 81
N-net (Nankai Trough Seafloor Observation Network for Earthquakes and Tsunamis) D4t
ZFENE L T 7 [Aoietal (2023)]. N-net (IITA T AT LAERFEV AT LD DD
AT LB DB T, & AT DMIMIES — T AT ORBRNTZ 18 B ORELH  —
R& 2 BOorIgEEE R L ORIREE TR SN D, BB, — Fo P38 O
EHCKEHRERBREND. —ODT AT LD ) LAY AT ADOKHEN 2024
FETHICETL,3 » ABORBRIER OO 5, 2024 45 10 H AR EH 23 B Mh S 7.
2024 8 H 8 H 16:43 (HAWEM) 12, =IFEO Bz EHE 525 Mma 7.1 O
HEARA L. ZOMETIE, B ERO AE T CERE 6 992810 L7-1E), JyE
FNOEEREBICHIT CTEE S#HMDL 1 ORANBH SN [KET (20242)]. 0
MR D A T = X L FRILTE AL TE— - 5 IS b & Ff o il g Al ¢, oo 7 L —
NET7 4V T L— FOBERTHRELEZHMETH -7 [ARIT (2024b)]. JLH=°
VO[] 0D APV Ml TR MBI S v, B IRV Tl R T 0.5 m ORI 2B S
Aulz (Fig. 1, BIUM) [K)T (2024b)]. LIk, ARTIEX, ZoOMEZ 2024 4FHIH
HOME] HDHVIE 12024 FEOHE ] LELET D, 2024 48 1 a1 O HUE O BRI
N-net 28 J@BH STV DV O VE R I E T 5. 72, 2024 4 H [ #E o #5813 N-net
HVAT LAORBUGEAWIBFICHRELZDDOTH Y, ZOHPIEL DONET & N-net
AVAT AOKEFHTHBBE SN, ZOHEIEIE, Nonet /AT AT LAMNEFE T
HIEN A58 LM TOFEB TH SH. Kim X TIlE, Nnet fEV AT LB LT
DONET 723508k L7z 2024 4 H a0 HiFE O R FLEk O RFE A B L, HE O 2R
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Hab LT Nmnet AV AT LDOKERPHEELZIELCRRETE T D28 L, 2»
DL DOFLEkaIE M U CEB IR AT OHEE 257, T D O RZ B E 2 T N-net

DONET IZ BRI O Z T TTHE RSN GO N D Z E oA MBI OV TR
5.
§2. T—4

WD, N-net & DONET IZ81F 2 KEFH O O Z IR~ S . N-net DIKIEF
ICHE SN TWBIEA T T, Nenet ~DFEIEZ 1 TR S 7= B B E A2
1% MEMS (Micro Electro Mechanical Systems) iz /=2 U a2 U EE T2 L 5
LD TH D [Aoietal (2023). B H - fh (2023), Shinohara e al. (2022), FEJ - fl (2023)].
DONET D /KEFHE, Paroscientific £ & ¥ Bi¥E S 7R &K IRE) + &2 JH W2 )
& ¥ [e.g. Houston and Paros (1998)] Zfiifl L TV % [Aoieral (2020)]. ZiLH DR
B, AN ONTZETNCE > TEORKREFEENENT HEVHHEEE
Fo Tk, ZORKRBEBAFN, HMET2Z2LICIVENEZBITS.

WA, KIEREICE TN DWW EE /2 &R FHIR BRI IR 2 & 0 E
Wiy Z2brE L, BRICHERT D0 2t T2 72007 — 2 DRI SV TR
T 5. WBHMOGEE, Ebict T U 7L — b 10Hz TRFSIVTWVD A, K
WRIZBNTIZ I H2 IV AV 7 Lenb, Tl a2 Ed 5. £9,
WM 7 1 7' Z 2 Baytap08 [Tamura et al. (1991), Tamura and Agnew (2008)] % f\ T
W BBy A HEE L CHRE L. W ABI A B0 RV 2 % Fig. 2a IR 7. &
JAZ e BT WELILE NAELS Tlif, HUE OIS TKREICHERKEA 7> hOJED
(5hPa F2JE) D3FEXI N TV, ZTAUIMIED B FEMISER S 5§k ELR) & &
X HiL% [e.g Tsushimaeral. (2012)]. ZALLSOBRE TIX, KEA 7By NMIBEE
REARIE A D72 o 72, NAELS DA OB RIZE LS+l T 5720,
WED ETEEBCERST 2KEF 72y FOEMRALNRNDITEZYTHD.

FEWNT, W ZBRE LT OBEE T, £ TOBRRICB W THIERICHEEKT o
[ IR BB D EENTEY, £, MW TRV BRI 2ot Bbh 2 kA
72y RLEFL W2 E0D, IbomEAMEs X OREY R Z8 ks %
B BR< 72, Wi 1002000 s O KRR T 4 VX B L. 72721, B
oA 7y MOTRERS B NAELS T, KEDOA 7y MRS EET 20



87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115

116

2, By bAZEM100s Du— 27 g VB EZEMA L. 7 4 VX A L%
W% Fig. 2b IR, LGOI CIE, ZhooiliEas 5. Bl Szl o
g, BRI Nenet OBIRIA TIXHRKRT 3 em BE, BEEMORLENT
DONET O#IATIE 1 om (23727 WRRETH > 7.

§3. ERI+7T—FitHE

2024 FHMEEOHEIC XD EEOHIROBIE L EOMEEZI LN T D72, [
FOBIBNFEER O 2 DHEE SNV EIR N T A X2 & DWW THE O BRI & &
BL, BHEEE Ol E S L.

3.1 Fk

G T 4 U — REFET, MR OMATIC L D B S T CMT fRIC S & ST 1 KR
EWEET L e e L TEBT . 22T, EHHEREOMITIC LV Esh
Global CMT (GCMT) (2 X% & [Ekstrom et al. (2012)], U. S. Geological Survey (USGS)
2L D H D [USGS (2024)], B X Ui HiZE R IE OEHTIZ L 0 5 5 7= F-net |12 X
b0 [ - fi (1998)] 23 5. WEodim Em, @R, 50 M) 250
TiE, CMT fEOHiE D > H7 L — MEFIZZ S TZEBERI O L O ERA L, WEOR
SL, ®W, T RVEDIZONTIE, FCMTfEOE—A L M~ T =Fa— KM%
t, L2, Wellsand Coppersmith (1994) O A7 — U » ZnbARET D, £12, SFefrhFse
THROLNTWVWOWEET LIND bEEZFRT 5. LD GNSS 7 — % Oz
DR 1 BUERWTE T TV [E LB (2024)], iR O fFITIC L0 15
Hi7= USGS OARWE €7 /L [USGS (2024)] , [ZBITOHRKIEET L [K[RIT
(2024¢c)], B LT HHEBER B OMITIC LV E LN ARETEET Vv []RT
(2024d)] ZEHT 5.

RE LT-E W BET L6 O 7 + U — R OFIEIL, Kubotaeral (2018) &

[CHELT . £, PEREEEZOE L, #iE (BhEm) 28105 ETE

MDA 2 3535 [Okada (1992)]. &Iz, FHRE 7=z b FEM S m bR AN
=BT orLHL, ThEANE L THREORERE TR A AW CHIE % B
HET S HEmFHEICBW T, BEO B TEBIBRMOCAET D ERET D, i
FHEOD L, KB OPEREIZ I T 28I, 3720 bifg ik & R M2 2B L,
ZFNOEWHEAKEDORBICHE TS, ZOB|EICHEWTIE, 1 cm O EZEIT
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1 hPa DWFEAREEIZE LW EREL, o, MBEKAEMICHKT HKELS 7
v MR DEE A EE T D (Tsushima e al. (2012) DFiE).

32 #R

BETNANSEE LEERR L OMED ETFEMDS 4 % Fig. 3 1277, Zhb
BB REE > TWeb DD, FEEOE — 7 (LE PRk KIEE & I2I30EN 3
H Ol ZOEWL, RE LIZWEOAKENLESCKBEIRS DEICLD D THD.
BETNADLRE LB E Ok % Fig. 4 \2/87°. Fig. 4 Ti¥, Fig. 11280\ T
KD =4 TR LEREBN S TOFEREOKZ R LTS, WThDOET L
IZFBWT S, B S 7072 I O i RIRIRE O HE R 0 5L S 1 2 8L L 72, AR o WifE €
TN EOHEREEOENEZFFEMIIAD L, BEOHESCE—7 OFIEX A I
ICOTNREWDRBR S (Fig. 4 B, & <2, BRIEOBNLE CIXFEKRIED
IR DENNEREICH BT (72 & 21E, NAEIS X° NAE15). 72/ Th, GCMT fig%

CIRE LW ET A bEt R L2 gER, Blllsn/-v—28EI A I T
RCIREOFBENE -T2, 2O LiE, 2024 4B M#EOREIC X 2 HE ORI
BBELZL GCMT (26 & DWW TRE LIEWEE T VI X 2 EFEMIZTWZ & 2R
T5.

BRI B TTIZ 8 - DONET DRHREEIEOIGIROWEE 7L T & OAERIE, N-
net D EJFILUTEE OB S OPEE (NAEIS X° NAELS) (2% & SFEHE CTIdZR
VY. E 51T, N-net OB TITE 1 I OBERZ S B OB EIE S L v iER T
WD DNHBRT, DOBEERTIC B IRIEIRISENDR A B D (Fig. 2b). ZiuiZxt
L, DONET CIFBRI A ORI DL Y ORE Z|ZHATHS (72 & 213X MRG28) &
i (72 & 201X KMC21) & C, B 1HEOREDX A I 2 7R EOIIRIZ N-net 1F
EOPEERZETIIA L. ZOE M & LT, DONET B A28 E ) & i <
B OIRIEA /NS N2 &2, DONET TIHBIHIA & 5 LOMBESAENZ ERET bR 5.
Z G, ERET DB ORBREE AL WD Z EbBERTD EELLND. Bl DIE
TR ¢ 1TAKIE ho ITIRTET 2728 (¢ = (g0h0)™®, go: ESINNHE), ZOHIEICZ L D
73 DONET OB SR FET 2 BRICIE, 2 OO K I TAED RN b7 7 8l in
S TEETD. T L > THEBILEICEZET 2H8EORBRIIRRh—%T 5 2
Lllpotind, WIEOWRMEI TV LIRSS (Fig. 1b).

UL EOREFIE, N-net OKEFHDEEZELFEEHETETNDLILERLTED,
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Mo, BIFOUEIZH 5 N-net DELFEEDS, 2024 FEHMEEOMEBIC L HWED BT

DENSAFDFHEMIRIEREZEZATNDLZEEZ R LTS, RETIE, Z1bDKEE
OB IS, BIRMEEINC L > TEUFBED FE TEEB OS5 OHEE 2R
5.

§4. FERKRAN—3ay

AREETIE, N-net 33 L U DONET O/KEF OHPEFLER DA /3 —2 a VIRITIZ K Y
2024 FE A MEEOHIEIZ X 2WFIEO L TFA®) (LU, BRI & FES) D5 & HE
. LIk, AREENTO Z & HHRERERA N —Y a3 v LIS,

41 Fi&

HEW IR A > X— 2 > ClX, Tsushima ef al. (2012) <° Kubota et al. (2021) O Tk
BT L. KRN CIE, MENTSEINIC 2B oM BN AN O R (HALEIRER)
AELE L, FHEAEIRER DA CEREE (k7Y — B ofpEREG D
FICR D RBEINDFHEEE &, BN & OkEZFMMPE /NI 5 X 9 ITHAL
FWHRO L TEMBLZHET D, KT, £, AiEO 7 4+ U — REEOM % H
F AT, BN 2 E T 5 (T sEE) 25 E L7z (Fig. 5 OUAZOHE
). e, MRMTREIIC, ZEMAAYY 16 km x 16 km DA Y & & O B IR
Z, KEFHIZ8km T 296 L TEET D (Fig. 5 OHFT AN, ENENOH
MR ESR NN E (22T, lem) ZUBRELEZEBEL T, EE 74U — Kt
BoLx LRBOFIAT, MEKEHREELZHET L. ZhboEBIT L, Bl
REICEMA L b D LRI 7o 22T 5. 77205, BN NAELS O BLim K
FBAZiEm =" A7 4 B %, TS OB S OB GREIZIZIE N FANAT 4 v H
AT S, ULRIZKY, 87— BB EE5.

ARIEHTIZIB N TIE, BV — BT LRIEEA AR Y 320, 72 h, Hil
V=V BROBLERNEDEIC L > TG E N LRI SN D LIRE LT, BllEeEk
BT 5 L0 ICHBRREROLEEL VRBEIC LV HEET 2. TV T, i#
ERENNSEDLTDIZ, ZRAL—V T EERMA B TORMEERT. 260
BT, BITHERBRNICIRE LT D Z W5

FRNTICAE 27— 21X, 8 2 BTNV RARART 4 LV Z 2 LR T
D, 2L, BRICKRGIEWEA NAELIS TIE, K ETNEMICH KT 5KEA
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7y NEALDEBMERT T2, v — AT g M F A LR ET S 2 2T,
FFREYZR Y TV A DOT — BT ~OIE M 2 kL (5.2 fizZ ), X ToRLH

RICBW T HBICHBERAEND | B E TORBE A v =Y a VAT 5.
4.2 #HER

IR A 2N = g RIT ORE R A Fig. 5 1277, K 20em O KERKEA o
O & DDORE Pl b, Mtttk & iR ORI D0 22 bRk 23 5 4u7= (Fig. Sa).
CMT fRIZH & DL 7+ U — FEFENOHIFEND K 512, hREITIZIERICEH R -
TWD. [ERTA U ETEMITEEZE LN 06, BEEIZIER > T2k
BESIXIE IR A N — 0 a TR SN o o, BEERIRO REG W (CMT ffo &
MR S 727 10) DJRA Y 13K 40 km, FEEH T OJR23 D 138 20km Th o 7. Bl
JLNAEI8 IZH1T D MEEEITA S om & 720, B oKEAS 7> ME{LE T
Liz. 2O 5HFHE Si7z Nonet & DONET OKERE L, MEHTICHEHE L7 1RE
AN ORI 2 FEH I L < BEL L 72 (Fig. Sc, IKEEMR). HIERAEND 1 FERILIREIZ
B, WS ONDOE/HRD 7 = A APBI SN TNWDD, ZH6DEFEOWIZITIREND
DI LD D THD. RFHTIZH T HHEE Y I 2 L—ra T, 58MRINE
DHF A2 BB L THRWVWIEZOZFEIITHBETE T RNHDD, W DD T7 = A
RIFAIE L TN D,

RIRIBGIEE O Nenet OFLERZ ML 5 2 & THME OWIROHEE DOREEE R & OFLE ) L
T L2 ErT 5729012, DONET OBLHIEIE O 7 & I CTHER OFR I3 41 O HEE &2
AT FRATICH O BRSO ELINE, AV P FADA =T a  EFRERTH
L. fENTOFER % FigSb IR T. BoONEDHAD I b, RARMEEEX 9em FLE & 7

U OB A M L fE5 (Fig Sa) I TESLIT & R oz, SRR
BIDIRZ Y b, ETOBMNEZ AV TE L T2 IR A6 L TZERBIZHE b2
WLk o emtligotze. ZORMMMNBEE SN L EEE T DONET O E 2 K
<HILT A2, N-net DFHE LKV (Fig. 5¢, KA. & <2, BROFDOHE
RRIZB T 2HEEO E— 7 B TE TWh 2Ry, BB b= B TF

v, £z, BIKOBFEMEIMEN -T2, WIRO M ARHER CHEE TE o
oL R SN D, T ORATRERIE, RIFEJE IR S 7c Nenet D/KERLERAS, H
B OPBIR DK ALEZIMZ TE DL R, $T7006EFEREOKEALE ST &
OHEE DEFE DR LICHBKL 95 Z L2 BHKT 5.
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43 T+T—FHELDOLE

AN =Va TRV EOREEOMESCRKEEREZ, Aifico7+ T —R
AEICBOWTRE L& ET LV OWE L FTEM O & BRBLREST S, T0kh
TH, GCMT fRIZH & DWTER Le B RENM AR, BRIEIR M OMEE D v —
7 DALE & L < —E L7 (Fig. 6a). Ziix, B EOBEHREN GCMT IZd & 5<
T4 T —RHAER LS L RN ETHRIEDOREELNTHD.

2 E > GNSS BLHIFLERIC S & DWW THEE S fER K E 7 v [E LB
(2024)] L MFF S D E TN (Fig. 3d) & AREEEFES A ALK T D &, TOK
BOE—271%, KETZ/ADIZI MK 10 km FBEANALET D, 2 E GNSS & HnTHE
ELTERKEET A0 O8RS N DMIE E AN TIE, BRO I o8I
DEFEOE—7 DEFEX A I VTR 510 PIEEEDRNZ LD, ZOKFENLED
EWIAEBERLOTHD LMREND.

— I, FED SR oG D TWIE R0 BNAE U786, BB ECIIRENIT
HEVATRN. Z0O®, HEED GNSS OFLEEN LA OHEOEFRNTET T L%
HET L2HEIE, PEOTRYOHEBRENRES R-oTLE) ZLNAMBNT
W% [Loveless and Meade (2010, 2011), Kubo and Kakehi (2013)]. [E - ##pz (2024) @
ETMCED ETFEMGADEERRESAE TN TNDLZ R, ZOETANLE

ST HE OBIERZ DB & SR &b, [ oD GNSS G2 Tl
JEDKFALEZREE LS HRT 200 L N2 ERRBINDS. &I, WEOME
B, 372205 up-dip MIORN Y ODHEERED RS RNWEBZHNDZ 00, HE
TR L7 2024 4 H [f#E 0 HUE O W E O up-dip M OO E 2 E R HET 51
EME OB T — 2 WD ERH D Z L 2R L TWND.

§5. i
51 BEDHE L OXIGER
2024 4 B Ao IR OB O Z < TIE, BEIZV < O MT Al O #IE
FAELTWD, BHERDLOIZ, 1961 FEICRA LI HEE (Fig. 6b), XN 1996 4125
AL 2 o0HE (Fig. 6¢) BNdH 5. Z T, AEHTICE LR % STt
JRIC K B E DO HIE DTSR & ik 5.
1961 4= 2 A 27 H 3:10 (HARFER]) 1A L2 Mima 7.0 OHUE TIE, HiH CRKAE

B
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FE TV RE] BUEDOREE 55305 5 58ICHY) NieekI 4L, £z, JuN, THE G H
5 WS T O KERES B O BT CHEE S REER S s [KE)T (1961)]. Fig. 1 (28t
WRRER S NS AR LT D KRIT (1961) (IS XD L, IR A dTilEO MK
AT TR DD 2 D RICHI OF —EABIE L, M LI ORI &L 34em T
otz Fiz, ARTME CITHEREND 13 0BICEHE - EMNRE, KK 45
cm, @ EIREAETEK TIE 33 0 BICEH — A EE, RRKEEIZ30em Tho7z. 24

(Zxt L, 2024 45 H aE o HUgE T, IhE CIE BB RN AN B C iR R & 1 40 om,
M T, FIEhEIE TR A D 23 9% TR 17 em, 4K TIZH)E)
BIEITHIERIE A D 33 /3%, WORIE 25 cm Thoo Z LA SN TR Y [KRET
(2024b), HUEFIAENFIEHELEATS (2024)], W1 O HIE) 0O B2 R 20 R @ TEE —
]34 5. S BHIT Hatori (1969) 1%, VR FE DOMRIFLER D FIE) O BZERFR A & & IZEEON
IRFEFEAT 24T\, 1961 4D HIEE O O S IR fE sk 2 #EE L 7= (Fig. 6b, AR 0 iE1%K).
N-net & DONET D LERD & HEE S 4172 2024 4 H [ D HiFR O HEE IR I, 1961
FEOHGEOHEBPIRFEROFE MO —H L EHR D, 2O b, 2024 4 H Ao H
ETIE, 1961 EOHEOBICHE L= 7 L — hBERMTE ORI 0O — 583l L 7= 7]
REMENRH 5.

Hatori (1969) (2 X% 1961 FEOHUE OEEEIREIE, ABFZEIZ X2 2024 48 1 )
DOHFE ORI XV bALTIE< 2T 208, ZOMRE LT, 1961 FDOHIET
MBS U 7= GRS SEBRIT 2024 FEOHIE K 0 S ALITIE Do o FREMER HIF b D . £z,
Lo ATEEME & LT, 1961 4R 2 REI30A Ml si gk L 2MFETE L 72 0> 5 72 45X° Hatori (1969)
DFEMNT O ANfEFEMESITHR LT, FEERELD S EEREREA AR HEIS L TL
FolrlEbH T O D, KM HE OMUE OB OE W A2 R 0T 5 121
2 OOHMBEDKAT OBITFLERZ T2 Z E BB ETH A 9.

1996 4= 10 A 19 H 23:44 B XUV12 A 3 H 7:17 (& LI HARRR) 121X, ThEh
Mina 6.9 & 6.7 DHUENFA L= (Fig. 6¢). A& OMIE CIXE i & FE e & IR R

THRREE 5§ AR I (RET, 1996). hETIX, @ARO LK EEF

DORFIAFT CTHRAK 14 cm OEEPBLI Sz [KJRIT (1996), P (1998)]. %E Dl
ECIE, HRT CRREE S AT S [K]RET (1997)], E O T C i KR
& 15 em ORGSR I L7z [KRIT (1997), PR (1998)]. D FRER I &
T DA U N=Ta VP OHEE SN Z NS OHIED TRV 430 [Yagi et al.

10
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296

(1999)] &, ABFIEAHERE L 72 2024 4= H 1) o0 R O EEE IR 55 AT 36 & Y GCMT fi#
I & SWTRE LR WTE T 7 L O ERBfR % Fig. 6c 1277, 1996 4 10 A ©
HE L, 2024 FEOHBEOWIEORITNILE L, £ OBIEEITEZR > TV, 1996
12 A ORI, 2024 FOMBOATEITALE L, ERMEENAE UG iS55
TW5. GCMT fifh bARE LI HEERTE Y 1996 4 12 A O IR Ok & —H&E 72
STWDHEINCHZDD, ZIIIRE LIZWiE S EMAREEEOREZ LD 2
ERHHEFZ R DD, LD GNSS 7 — X Offfrin s, 2024 FOHUELE DRL)
FTRYIZONT, JUN T AR O IL A TRTPE D 7 L — MEER O IR AE D 22 [
REVEVE [e.g. Yamamoto et al. (2013)] 728, T DOFAMKEN LR L WD L i 2 0F
78t & 5 [Itoh (2024), Zhang et al. (2024)]. %58 DL IA I & HIFE S A O BALR ORI
B DAL E BIFRIZ DOV T X0 BRI EE R T 2 121E, B OEIESAMA CMT f#lcd &5
< BAHIZRAETEITE Tl 7e <, Wi L CORBIETRONMAEHEL CHRT D2
ERRETHY, £DH 2 TH ETH LI Nnet DEET —Z I3 ITHMRHO
L7 BHTHAD.
5.2 N-netIT& B FRBADEMNMEL ZDORR

WX, F OfEIEEEE DS IR IS e CIX 2 0SB <, W8 b T ORI BRI Y
WAL ERET DI ENAEETHD. ZHIZLY, HEKRAEH WA =3
fiEtr CRIBE & 72 D WTIE T B OREEE 7 v 2 b ORIEEE OIRE & &0 SO b
L— KA 7 OB L% 15720 [Kubota ef al. (2021)]. F£7-, HIR OA=TEH FE 135 E D
KEIZL > TRIFHE SN, BEOKEDOT — X XM TOHEBREEMHELD L&
WISETHLNTWD. BLEORIENE, B OB T — & CHE OB IESfilL,

LT CHEEE U 72 b8 D 22 ] D KL E P LR AN D MM 2 DICHAETHD. =
ZETOMHT G, BHEIROUEO Nonet OEHEBHGEEZ HVD Z & T, 2024 4
H 17 O MR DR IR O A A G HEE TE 5 2 &, & <IZ, B R GNSS 05

TITI R EE LD oA, 37206 up-dip [IOIRD Y OHEERE O m RICH
MTHDLZENbhrolz. HBEOT — 4N EOREHEREZEOM EICEBRT 0%
A9 D 728, 2024 4R O HUR O EIEETE €T L OHEE 2R AT, T OHEED
BV Tl a 179 .

Z ZTIE, Kuboetal (2023) OFEIZHL ESWTWIBET VAEHET D, ZOFE
W&, WA = g X0 HEE S AT EE O BIR AR A v & S T B
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TR L, WMT — X EHIAT 5 1 OEREEEZ~ /L 7T L
ik (MCMC ) IZH EDSWTHEET 25D THDH. MCMC HEIZHES L WigE T v
DHEEIZIBWT, (a) B ED GNSS DA% HNTZ5E, (b) HE OB RIED 2, (c)
2 > GNSS & A OHEKRIEOmE 2 HW\Wicha, © 3 EEOT7—4%+& > Moo
W TTHRMT 24T\, HEE SN D I iR DWW 2 78l L 7=, F2 Eod GNSS 7 —# Ik T
%, EHIFRBE O GEONET I3 2N T — X T 5. KM T, KFEB X
O L ARy 2 LT,

TNENDOHTIT L VG DAL RE 2 M8 %, Fig. 712877, GNSS O AW THE
ESNWEIE, BB (2024) S IZIEREBEOKEALEICHEE SNz, 0%k
ATOVE S IZEN A BT (Fig 7a). UL, THZENOMITICEIT 5 ERiERO 5
2772 E DRI E DBEWICER T 5 EERABILD. £, AWFFET GNSS 4%
WTHEE S 2 IBE O EMITEBROL ATy 7 L — FOEm L BAET, 7o, HE
SNWEFROBES (13 km) X7 L— FEERES (W 25 km [e.g. Hirose et al.
(2008)]) BLCMT fEDE > b u A ROFES (24 km, GCMT) L U & BHEITEV.

HE OB RN 81201%, #EE SN TE D&M IL CMT i#e 7" L — MR 5 H
FINDHOITEVEREONER, WiERS LIicxh L TiE w B3 9EFIT/h&E < HEE
Sz (Fig. 7b). ZOWiEET A HEHE L7z GNSS BlHLA TOEMIL, FEEOHE
BED &R0/ REE 7257, 2024 FOHED 7 —RZB WX, WrigidkEic
TP EITALE L, Z OB EIC—# ER > TWd (Fig.3). 2O X RGHIC
1%, BRICEHZR > TWHHEEIO EFEMMITER Z AR LW e ®, BREEA N —
3 S K HEE S RIS X BRI O TR O S AT OB RN E e, B
UTFE D GNSS BRI TIXILREA SR STV, BERIAT — % O 4% VT
BT (Fig. 7b) TIZFEIROIEREDOE WM 2> 7272 DIZWiE O down-dip D LN Y %
ELLHRTET, 8w A NSWEREORELE-TEEZXOND. WA THAE
L 7o #FE O W 28 Fei gzl <, BN AREN O —E25E L ER D IBAITIE, HEO
FRER D TIEWTE O down-dip DK Y Z KT 2 ORKEETH 5 LS TW
% [e.g. Kim et al. (2023)]. 2024 FEH[M#EOHE S Z IS H T E D, HET—#
1278 D up-dip IO IR Y 2T 2 DICH A TH S, down-dip I DJEN Y % ]
RKTLDINETHL LFERD.

®ENZ, MEFEDT —F 2 HWTHEE SNWIHBETEET V% Fig. 7Tc IZ7~7T. 556
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356

nizdEm, R, TR0 ARWEO LR Y IE, BBTvia GCMT fifad b &ITIRE LT
Wrig€ 7 /L (Fig.3a) MMM THoT-. £, ZOFLOT L — MERDEIK [eg.
Hirose etal. (2008)] & & K< T 5. BHUR OB A0 & Fg oD GNSS & & 12 K <
T 2T AN L. UL EOMRHT OREHIE, 2024 4R MEEOHIEIZBWT,
N-net o FE VI 320 0> HEWE SR ERHY HEIE O W IR o> i OHEE I IZIERICHEHTH Y, &b
O, TDETOT L— MEHTEZ o 723 X0 oM, 720 W8 O up-dip Ml
DR KT 5 DICIHFICHHRNTHL LA ERT 55— T, WED down-
dq)ﬁMODE:ﬁikJ%>f§&57fﬁ§%EE§0>%%b\%%ﬁi%ﬁ@§%%5f/v%fﬂi&b%3fi&ba:6i, HLRE RLR D
HTEA+TGTHY, HEED GNSS 77— LDV aA v MENTPEETHL Z &%
HHRLTND.

ARFENTIZ RV DEIE IR A VX — U 2 » CIIHIERAENS 1 B O BRI 2 6
H Uz, AR BT 20T1E, AT EOWM RS & o EIC BT 2 30% 72 &

DFEATHR O ZO THERWIZEMINTZ D TH D0, HEEOBLHT — & O
HURE IR A N = a VENT, MCMC EIC K 2 W8T 7 v OHEE D TR,
BRI o T2 RERIE, X THDLETH 30 IThliizev. /I, T EoSEn=E
AR E SN ) A TIND DN Y TIVZ A AZFEHE S TWILE, #ERA
D 1 IRFRHPEIREE T Fig. 3¢ D X O RIEEMIEET V2150 2 LR TELEZ BN
H. FWENT 7RO THRAELERERBEG 2B L2585, [T T8 R
T 7RSSR 2T DHELEINTWVD [KEIT (2024b)]. FEHE N T 7HW0
TERFERBLVPBIH S N5, 5~30 2%ICHE N7 7 B ® GRdd) 2
FERIN, [FElENT7 7IHVOEICET 25HEiMRF S ORRFSERBEIND.
D%, FHIEREFTS OFFER R Z 2T, BEFHUNICHERP BRSNS, 2024 F
A oOEICISN TS, HERAEN LK 2 K 30 0% [FE b 7 7 MBS
W O (ERHEER) ] BERINZ [KRRIT (2024e)]. AWFIETHEM L 72T — 7 fifbr
WY TIE A NTERTEAE, HEIHAED SRR O E £ T ORI T
METTHIEWRD., DO LMD, N-net X° DONET OHE T — & & 5\ TZ D
FRMTIC &= TR B AL To HEBOIR RO TE W 8 2%, mifg b 7 7 MUBERRHIE OB R O 72
DOFEIE T HIBIERRATRREEZ AL TVWDL EEFRD.

§5. F&H
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383
384
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386

AHFFETIE, 2024 48 A 8 HIZHA L7 B m#O RIS\ T, Nenet 5 AT
235 U DONET O/KEFH 35 dk U 7 O O ff bt 2 Effi L7z, HEE O 7 + U —
REFRE O 5> & 13, BLHE S B S 70 C AR o TR 200 A 288l S 4y, N-
net O/KEFHNHWN ZIE LR TETWVD I L BRHERTE. &bhIg, ThboH
W gk & F O CHEE OB IR & HEE LS R, CMT @b HIfE S s o & Fifn
M) 72 HE D IR A FF S 4L, B2 Ed GNSS fRfkic b &3 MRITHE R & ol b
I, WA QBRSO MR OIEA Y, ThRbbLEEO EiRoHERER FIog
HTHDL ENRINT. BEOHE L O BIE, 2024 4 H m#EO HIE L 1961
FEOHEOMWIEEI O —H A OMIE L2 2 L AREB I 4, 1996 FIE Z o7 HigE &
RIS ES 3 1T TN D Z DR EN DR & -7, 5%, N-net & DONET
DIPEEE T —Z DV TV Z A MENT A EB T IE, HESCHEEOBHIRESR L H
T, BikxtEom EIcETHZ ERHREEIND.

Bits

AAFFE T, ELHFFEO GEONET O GNSS OF —# Z il L7=. GNSS 7 —%
%, Nevada Geodetic Laboratory (http://geodesy.unr.edu) (Z & 0V LB X728 D [Blewitt
et al  (2018)]  F M L, GNSS &  — % &
http:/geodesy.unr.edu/news_items/20240812/us6000nith_forweb.txt & Y # 7 > 1o — K L
7. CMT DT —Z I IEMIEEO Y =7 A4 N ¥ o ra— L. E e
Beo Wi T v [E R (2024)] OWiE DO /3T 2 X2 1T HUEF S HEEAR
#(2024) L0 BfS L7z, W ENT 7 1 7' Z 2 Baytap08 [Tamura and Agnew (2008)] 1
https://igppweb.ucsd.edu/~agnew/Baytap/baytap.html XLV % 7o — K L7=. L
IZ1%, Seismic Analysis Code (SAC) software [Goldstein et al. (2003)] Z il L7-. #Hti
ODFFEIZE T, 7 A Y Z#HERKK/T (National Oceanic and Atmospheric
Administration, NOAA) (Z X% ETOP02022 ¥EHET — 4% [NOAA National Centers
for Environmental Information, (2022)] Z i/ L 7=. KD {EAIZIE Generic Mapping Tools
(GMT) version 6 [Wessel et al. 2019)] & L7=. LIk, BFRANLICH L CREGHH L B
F5.

F7o, RFIETIX, BRI FEEIRHFZEAT O DONET & N-net D itdk [Bh KB FEf
W g8 At (2019, 2024 %= , B W MW 7T — 2 o F W E #H
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388

389

390

(https://www.mowlas.bosai.go.jp/policy/data/) {9t~ THEH L7=. 723, N-net #if5T A
T ALDOT —H1E 2024 4 10 AOKRKEA ORI E & bICA S TWD . KRIEHTIC

X HEINTEEE KR SAMA (Fig 5 © 7 — %1%,
10.5281/zenodo.14020781 T/ABH L T\ % [Kubota (2024)].
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Figure Captions

Fig. 1. Location map of this study. Red triangles and light blue inverted triangles are the station

Fig.

Fig.

locations of the N-net offshore system and DONET, respectively. Black squares are the
locations of the coastal tide gauges mentioned in this study. White star is the epicenter of
the Hyuganada Sea earthquake (Mma 7.1) on 8 August 2024, determined by Japan
Meteorological Agency (JMA) [JMA (2024)]. CMT solution is taken from the Global
CMT (GCMT). Black line indicates the trough axis. The stations shown in Fig. 4 is
marked by thick line. Larger scale map is also shown in the inset. Rectangular area

denotes the area in the main figure.

2. Observed pressure records of N-net offshore system and DONET. (a) De-tided
waveforms. (b) Filtered waveforms. Station names and installation depths are shown in
the right of each panel. The names of the stations not working during the earthquake are
shown by gray. Lowpass (100 s) and bandpass (100-2,000 s) filters are applied to the
station NAE18 and the other stations, respectively. Note that the original sampling rate

is 10 Hz but the records are decimated to 1 Hz.

3. Distributions of seafloor vertical displacement. The distributions due to the fault
models based on the (a) GCMT, (b) USGS, and (c) F-net solutions, (d) the rectangular
fault model by the Geospatial Information Authority of Japan (GSI), and the finite fault
models of (e) USGS, (f) IMA teleseismic, and (g) JMA regional seismic models. Solid
and dashed contour lines denote the uplift and subsidence regions, respectively, drawn
with 5 cm intervals. Rectangle with black lines is the location of the assumed fault. The
parameters of the assumed rectangular fault models are shown in each panel. Note that

the longitude, latitude and depth show the center location of the rectangular fault.

Fig. 4. Comparison of the forward tsunami simulations. Stations in (a,b) the western part of

N-net ((a) NAE18 and (b) NAEQ09), (c,d) the eastern part of N-net ((¢) NAE15 and (d)
NAEO06), and (e,f) DONET ((e) MRG28 and (f) KMC21) are shown. The locations of the

stations are marked in Fig. 1. The top waveform (black) is the observed data, and the
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other gray waveforms are the calculated ones from the models in Fig. 3. Peak timings of
the significant tsunami wave phases are marked by vertical dashed lines. Note that the

vertical scale is different in each panel.

Fig. 5. Results of the tsunami source inversion. Tsunami source distributions estimated by (a)

using all stations and (b) using only the DONET data. Analytical area is shown by a
rectangular region and the center locations of the unit source elements are shown by cross
symbols. (¢) Comparison of observed (black) and calculated waveforms. Red solid and
green dashed lines denote the waveforms calculated from the results with all stations and
only with DONET, respectively. The observed waveforms from 1 hour since the origin

time are used for the inversion analysis.

Fig. 6. Comparisons of the tsunami source with other results. (a) Comparison of the tsunami

source (colored background and gray contour line lines) with the vertical displacements
calculated from the GCMT solution (blue contour) and the GSI rectangular fault model
(green contour). The locations of the fault models are also marked by colored rectangles
(blue: GCMT, green: GSI). White star is the epicenter of the earthquake in Hyuganada
Sea in 2024 determined by JMA. (b) Comparison of the tsunami source (red contour)
with the tsunami source region of the 1961 earthquake (oval region marked by green
dashed line) estimated by the back projection analysis of the coastal tide gauges [Hatori
(1968)]. Green star is the epicenter of the 1961 earthquake determined by JMA. Light
blue rectangular region is the rectangular fault based on the GCMT solution. (c)
Comparison of the tsunami source (black contour lines) with the slip models of two
earthquakes in Hyuganada Sea in 1996 [Yagi et al. (1999)]. Interval of the slip contours
is 0.5 m. The magnitudes in this figure are taken from the JMA catalog. The rectangular

fault based on the GCMT solution is also shown by gray.

Fig. 7. Results of the rectangular fault modeling with the Markov chain Monte Carlo (MCMC)

method. The model estimated using (a) the onshore GNSS data alone, (b) the offshore

tsunami source data alone, and (c) Joint analysis of both GNSS and tsunami source data.
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610 The upper panels show the location of the estimated rectangular fault and the vertical
611 displacement distribution. The lower panels show the comparison of the displacements

612 at the onshore GNSS stations (black: observation, gray: calculation).
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