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1596/09/01 |21 33.3° 131.6° 7+1/4 69 —
1619/05/01 |fB# - A\ 32.5° 130.6° 6+1/4 194 —
1625/07/21 |#& 32.8° 130.6° 5.0~6.0 177 —
1649/03/17 |&= - 7¥F 33.7° 132.5° 7+1/4 29 —
1676/07/12 |AR 34.5° 131.8° 6.5 122 —
1686/01/04 |&= - 7% 34.0° 132.6° 7.0~7.4 63 —
1698/10/24 | K% 33.1° 131.5° 6.0 87 —
1703/12/31 |ih7Rke - ERN 33.25° 131.35° 6.5+1/4 93 -
1707/11/21 |B5E& 34.2° 131.7° 5.5 97 —
1723/12/19 |fB# - B - 3% 32.9° 130.6° 6.5+1/4 172 —
1749/05/25 |FRFFHNE 33.3° 132.6° 6 3/4 34 —
1769/08/29 |Hm - £ 33.0° 132.1° 73/4+1/4 58 .
1778/02/14 |AR 34.6° 132.0° 6.5 127 -
1789/05/11 | B 33.7° 134.3° 7+0.1 186 —
1793/01/13 |&F9 - EBA - 3080 34.1° 131.5° 61/4~61/2 101 —
1812/04/21 |+1k 33.5° 133.5° 6.0? 110 —
1831/11/14 | BEgET 33.2° 130.3° 6.1 190 —
1841/11/03 |FH & 33.2° 132.4° 6.0 33 -
1848/01/10 | 33.2° 130.4° 5.9 180 —
1854/12/26 |{BFFFER 331/4° 132.0° 7.3~75 39 —
1857/07/08 |#k 34.4° 131.4° 6.0 131 —
1857/10/12 |fR¥% - &= 34.0° 132.75° 71/4£0.5 70 —
1859/01/05 |AR 34.8° 131.9° 6.2+0.2 150 —
1859/10/04 |BR 34.5° 132.0° 6.0~6.5 116 —
1872/03/14 | B R - HECEHME) 35.15° 132.1° 7.1£0.2 186 -
1887/04/29 | =& E 32° 132° 7.1 168 —
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H4E2£AH ERitiE - HER BE BE HERE | BRIERE(km) | BIRES (km)
1889/07/28 |#EA 32.8° 130.65° 6.3 173 -
1891/10/16 |Z#kE 33.2° 131.8° 6.3 57 -
1894/08/08 |gEARErHE 32.85° 131.0° 6.3 141 -
1895/08/27 |#eA 32.85° 130.95° 6.3 145 -
1898/04/03 |ILOERE 34.6° 131.2° 6.2 160 -
1898/08/10 |f@REIH {1 33.6° 130.2° 6.0 196 -
1898/08/12 |f@REH {1 33.6° 130.2° 5.8 196 -
1898/12/04 | Fu)H AR ER 32.7° 131.1° 6.7 143 150
1899/11/25 | A 32.7° 132.3° 6.9 88 -
1899/11/25 |H i 31.9° 132.0° 7.1 179 —
1903/03/21 |#EFMEHEB 33.75° 132.25° 6.2 29 -
1903/10/11 | A 31.8° 132.0° 6.2 190 -
1905/06/02 |Z&Z=#(=FHE) 34.1° 132.5° 71/4 70 —
1906/03/13 | =& B 32.5° 132.2° 6.4 111 -
1907/03/10 |REAREHER 32.9° 130.7° 5.4 164 -
1909/11/10 | =& B FEER 32.3° 131.1° 7.6 174 150
1911/02/18 | =& 31.9° 131.5° 5.6 192 -
1911/08/22 | BalgFL{TA 32.9° 131.0° 5.7 139 -
1913/04/03 | =i B 32.0° 132.0° 6.7 168 -
1913/04/13 | Hm#t 32.0° 132.0° 6.8 168 -
1916/03/06 | A5 EJLER 33.5° 131.6° 6.1 66 -
1916/08/06 |Z 18 EEERRS) I+ 34.0° 133.4° 5.7 116 -
1918/04/02 |=l&E 32.0° 132.4° 6.3 166 -
1919/11/01 TE%L%EZZHJE 34.8° 132.9° 5.8 155 -
1921/04/19 HEREEE 32.6° 132.1° 5.5 101 -
1925/08/10 j< 2L ER 33° 25.84 131° 03.78 4.7 116 0.00
1928/11/05 | A EJLEB 33° 21.72 131° 07.42 4.7 111 40.00
1929/01/02 | A EFER 33° 07.24 130° 52.04° 5.5 140 4.02
1929/05/22 | A 31° 4497 131° 53.3% 6.9 198 59.00
1929/08/08 |f2M E@MEHS 33° 32.35’ 130° 16.36’ 5.1 189 8.83
1930/02/05 |f&MHME@EMS 33° 27.71 130° 18.7¢8 5.0 185 0.00
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REFRHE BRith% - HRHR BE RE WRERER | RRERGKkm) | BRES (km)
1930/12/20 |ILB24LED 34° 56.35 132° 50.54 6.1 168 12.00
1931/11/02 | H 31° 47.48 132° 00.12’ 7.1 191 28.00
1933/04/08 |REAIRREAM TS 32° 42.46 130° 38.85 4.3 178 1.00
1934/01/09 |{ESR4LED 33° 58.63 133° 57.68’ 5.6 162 36.30
1937/01/27 |REARZREARH T 32° 4713 130° 48.81" 5.1 160 8.65
1937/02/27 | LOBEEER 33° 5172 132° 06.94 6.0 45 63.00
1938/01/02 |ILBR4LER 34° 58.98 133° 18.14 5.5 189 19.00
1939/03/20 | Bt 32° 05.07 131° 44.83’ 6.5 165 57.00
1941/04/06 | LB 4LER 34° 31.64 131° 38.05 6.2 131 1.94
1941/11/19 | B 32° 07.11 132° 08.05’ 7.2 153 33.00
1942/02/22 |EiEBEFHA 33° 31.84 132° 22.94’ 5.4 8 68.00
1947/05/09 | K5 2FEED 33° 23.40° 130° 56.50 5.5 128 1.00
1949/07/12 |&R=# 34° 03.03 132° 46.36 6.2 75 29.00
1950/08/22 | BiREFEED 35° 10.19’ 132° 38.68’ 5.2 189 4.00
1955/07/27 |{EBRmEE 33° 44.00° 134° 19.00° 6.4 188 10.00
1966/11/12 |BBEE 33° 04.00° 130° 16.00 55 196 20.00
1968/04/01 | H 32° 17.00° 132° 32.00° 7.5 136 30.00
1968/08/06 |S#&7kE 33° 18.00° 132° 23.00° 6.6 22 40.00
1969/04/21 | Hm# 32° 09.00° 132° 07.00° 6.5 150 10.00
1970/03/13 | IR RILER 34° 56.00° 132° 49.00° 4.6 167 10.00
1970/07/26 | H s 32° 04.00° 132° 02.00° 6.7 160 10.00
1970/09/29 |IL 52 FEEAR 34° 26.00° 133° 18.00 4.9 139 10.00
1972/09/06 |EBEBRE 32° 45.00° 130° 26.00 5.2 193 10.00
1975/01/23 |REARRRAIRERH TS 33° 00.00° 131° 08.00 6.1 122 0.00
1975/04/21 | K BEEED 33° 08.00° 131° 20.00° 6.4 99 0.00
1977/05/02 | SiRBEED 35° 09.00° 132° 42.00° 5.6 188 10.00
1978/06/04 | SiRBEED 35° 05.00° 132° 42.00° 6.1 180 0.00
1979/07/13 | ILOREEL 33° 51.00° 132° 03.00° 6.0 A7 70.00
1983/08/26 | K7 BALED 33° 33.40° 131° 36.30° 6.6 66 116.00
1984/08/07 | Hm#k 32° 23.00° 132° 09.20° 7.1 124 33.00
1987/03/18 | H gk 31° 58.40° 132° 03.70° 6.6 170 48.10
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stamim DY R+ (BXFrIsEME) (4/4)

REFRHE BRith% - HRHR BE RE WRERER | RRERGKkm) | BRES (km)
1987/11/18 | lLOBEED 34° 1450’ 131° 27.40° 5.4 115 8.40
1991/10/28 | FABHE 33° 55.40° 131° 09.90° 6.0 116 18.50
1996/10/19 | Bt 31° 47.92 132° 00.50’ 6.9 190 34.00
1996/12/03 | Bt 31° 46.19 131° 40.83 6.7 200 38.03
1997/06/25 | thOB4LER 34° 26.49 131° 39.97 6.6 121 8.29
1998/05/23 | [ABR# 33° 42.2% 131° 50.53 5.4 49 85.57
1999/03/09 | FEARIEBrIfrith 5 32° 56.23 131° 01.1% 4.8 135 10.21
1999/07/16 | K52 EEER 34° 25.50° 133° 11.66’ 45 132 19.76
2000/06/08 | REA IR REAM 32° 4154 130° 45.72’ 5.0 169 10.31
2001/03/24 | Z=#(FRI3EZTFHE) 34° 07.94 132° 41.62 6.7 80 46.46
2002/03/25 | ¥ 33° 49.48 132° 36.90° 4.7 47 46.22
2002/11/04 | HrA# 32° 24.7¢ 131° 5217 5.9 127 35.19
2005/03/20 | &[22 7% 33° 44.30° 130° 10.50° 7.0 200 9.00
2005/06/03 | EEARBREE L 32° 29.70 130° 32.80° 4.8 198 11.00
2006/06/12 | KR EFER 33° 08.00° 131° 24.40° 6.2 93 146.00
2006/09/26 | A¥# 33° 30.30° 131° 53.00° 5.3 40 70.00
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loki et al.(2020, JpGU) DR

Oloki et al.(2020, JpGU) |, FEiE N 7 7AmRIPICAET 2 HEAETIE, 74V EVBL— 22— 7 7L
— PO TITEAAT T, MTVZADT L — MERBMEIRVERLEELTWRE LT, HEETRELZR
KRBEOETH 521662FEHMEMMBICE VWV TERXBEIREL-AIEREZZEZX, MBET LVLZAW I L
—>a v RIEREBYRAETICEDOE, BREEOHMEAIT-T-METH S,

Offsme LT, AR TIRE L 7:1662F 0B OFEKIKIRIS, HhIkWEFE, HWEFN, BRZENICH L CFHA

TEB& L, lokietal. (2020, JpGU) D TH 2 FEAIEHN (2020, HEFS) TII,

[ REGRR e RESE

5121k, ZL— b EREBOITRYDPBETHS, | ELTWD,

Oz &1, FZRD [HE#EOERME] & L TMSRREABEIND & LRI TH 2RAMEE T L — b
BEEZONTWVDS, 405, FRRICBEWLWTH, FHEIE NERPCHEHICL SBEORIAH, L, EROTL—

PRMETHZ LHEESIND] LFHEL T2,

HMloki et al.(2020, JpGU)
Hyuga-nada region is located at the south-western part of Nankai Trough, in
the Pacific Ocean. M7-class interplate earthquakes are repeatedly occurred by

HREEKRIEH, (2020, HEZS)
EErS7EEBICHETZHRETIE, 74V EVETL—bHa—
FYTF7L—FrDTFISEBAL T8, MT12FZ2DF7L — FERBMEH

the subducting Philippine Sea plate beneath the Eurasian plate. The largest
earthquake in this area was the 1662 Hyuga-nada earthquake (M=7.6) which
occurred off Miyazaki Prefecture, south-eastern area of Kyushu region, Japan,
and generated tsunami (after called the 1662 tsunami). The tsunami heights were
estimated at least 4-5 m along the coast of Miyazaki city by historical records. The
1662 tsunami was much larger than tsunamis generated by usual M7-class
interplate earthquakes. This region is also active area of the shallow slow
earthquakes. It is known by the 2011 Tohoku earthquake that focal area of shallow
slow earthquakes also become a tsunami source area. So, we hypothesized that
the 1662 unusual large tsunami was caused by the coseismically slipping of
focal area of shallow slow earthquakes. We firstly constructed the fault model
of the 1662 earthquake based on the recent result of geophysical observation.
To examine the tsunami source of the 1662 earthquake, we surveyed the 1662
tsunami deposits in the lowland along the coast of south-eastern Kyushu region. As
a result, sandy event deposits interbedded with clay (organic clay) were recognized
at several surveyed points. Based on facies features, these event deposits were
possibly formed by the 1662 tsunami. Numerical simulation of the tsunami was
carried out using the constructed fault model. Calculated tsunami inundation area
can explain distribution of the likely tsunami event deposits at Komei, Miyazaki
Prefecture. Furthermore, this study compares calculated tsunami inundation areas,
distribution of other surveyed tsunami deposits and tsunami heights of historical
records. Tsunami source of the 1662 earthquake proposed by our study could
better explain geophysical, geological and historical records.

BYIRLFEEL TS, FEsEFEiRE, HRETHRE LEAREOHEIT

FE1662F Hm#ithE (NFthE) L ShTWw3, ZOMEICLYIER
HHEREL, BRTAFHCIIERDOSIA4-bmEETIN, KELEE
Ebfoo L, £AMEIE, XRAO-—WREHIER LM TH 2.
2011 FFALHIT RT3 F B ORRHICE TN 2 RE R 0 —HEOERE
&, ERERERODERD 1 DEZZHNTWD, 166292k, Hman#
ICBIT2EEOMTIY Z ZOMEICEYFRELIOERLY, E5HICKE
IR E ST, INED CICERRTIE, 1662F 2K, FEBRO—
R H*16624F H m)# it B 0 BRI & i > TEXFERHI FRE L 7"l HE
ZEZ, ZOBREZEFENICTo7, FLHIC, BmETENINIRR
DHEEEE S LI, 1662F HR#HMBOWMEET LZRE L. RIS,
1662F R DKWREHES 270, BBEBOKRFFnE—H (EEHH S
BRET) CTERMEBEYREZT o/, TORR, BEMSICELTIE6245
BERORIREMEN DDA N MEEYEER L., (RELKHEET L2
WTOEROBEFEZTL, BREOZHmEIETFE L BEM/NEHT,
RSN A XY MEBYOLHE EAHERKBEZ LR L 2. ZDOREER,
RELBFREERESEZICIE, TL—MEREBOTRYPBETHSZ
EBRh o, —5T, BLTHFLVENICLIIEBEYEELRE VW LA
o, MEBZERSESICIE, BEICHEVWTL— MERREOTANY HHE
THD., INLDERNORELIWEET VICK Y FE S WiRKEE
I, HWERAEICKYHERINA XY MEBYONHEZRAT 22 &N T
Sh. Sk, MOBRICEVWTHLRBMEBY O A CERLERE, FER
KEFAAE LB T 2 28T, (RELIWMBEET LVOKBEZ LIF 5.
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Fig. 2. Epicenter distribution of earthquakes (color dots) and seismograph stations (solid inverted

triangles) used for double-difference tomography. Colors indicate the depth of hypocenters
according to the color scale on the top left. Blue broken lines show the locations of vertical cross
sections 1 through 28 shown in Figs. 3, 4 and 5. Red broken lines denote the locations of seismic
refraction survey lines A through D. Other symbols are the same as those in Fig. 1.

Depth [km] Depth [km] Depth [km] Depth [km] Depth [km] Depth [km]

Depth [km]

o
[km/s]

3.0 3.5 4,0 4,5 5.0

Fig. 3. Vertical cross sections of S-wave velocities (V) along the lines 1~28 in Fig. 2. Presently
estimated location of the plate boundary is shown by red lines. Black crosses denote earthquakes
relocated by the double-difference tomography. Red crosses denote non-volcanic deep
low-frequency earthquakes [Obara (2002)]. Gray line denotes land area. Brown and pink lines
denote the surface locations of the estimated locked zone or asperities [Matsumura (1996), Yagi ef
al. (1998)] and long-term slow slip events [Ozawa et al. (2002)], respectively. Blue lines denote the
expected source region of the Tonankai earthquake and the Nankai earthquake [the Headquarters
for Earthquake Research Promotion (2001)]. Red triangles denote active volcanoes, Open triangles
denote the Japan Median Tectonic Line. Black thin lines represent DWS [Thurber and
Eberhart-Phillips (1999)] is equal to 500. Rectangles on the panels from 18 to 25 show the area

magnified in fig. 10. 38
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Fig. 2. Epicenter distribution of earthquakes (color dots) and seismograph stations (solid inverted

triangles) used for double-difference tomography. Colors indicate the depth of hypocenters
according to the color scale on the top left. Blue broken lines show the locations of vertical cross
sections 1 through 28 shown in Figs. 3, 4 and 5. Red broken lines denote the locations of seismic
refraction survey lines A through D. Other symbols are the same as those in Fig. 1.
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Fig. 10. Vertical cross sections of S-wave velocities, distribution of P-axis (red or orange) and T-axis
(blue or light blue) of focal mechanisms derived from the first motion data, for the rectangles on
the panels from 18 to 25 in Fig. 3. P and T axes of focal mechanisms newly determined in this
study are shown by orange and light blue lines, respectively, while those determined by the JMA
are shown by red and blue lines, respectively. Other symbols are the same as those in Fig. 3. 39
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TABLE 2
Regression results for b rupture dil il rupture area, and moment magnitude, for intraslab events.
s.e. denotes the standard error of the coefficient under consideration, B2 the coefficient of multiple determination, and N'the
total number of points used in the regression.

a s.e.(a) b s.e.(b) o R? N
logylL) = a+ bx M, 2.350 0.453 0.562 0.064 0.146 0813 20
logolW)=a+ bx M, 1.058 0.217 0.356 0.031 0.067 0.893 18
logylA)=a+bx M, -3.225 0.538 0.830 0.085 0.184 0874 18
M,,=a+bxlogy(L) 4725 0.274 1.445 0.164 0.234 0813 20 |e——FEnx
M= a+ bxlog,,(W) 3.407 0.317 251 0.217 0178 0.893 18 — EDNR
M,=a+bxlog,(A) 4.054 0.288 0.981 0.093 0,193 0.874 18 | —FmREOR

Intertace Intraslab
10" 10°

A Figure 2. Regression results for the prediction of rupture dimensions as a function of moment magnitude. The dashed lines indicate
the +35% confidence intervals for the mean, and the heavy gray line indicates the best fit when self-similar scaling is assumed. The
values shown for the individual data points are averaged over all models in the database in the case of multiple models being available

for the same event 43
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M8DiE¥7 L — FAMEDERMERmOIRET (I &X)
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