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5 BEMINDORRDTEFAOFM

WattsEH D FRIRNICED S Fi&

(BHE>=2L—>3>05E)

B BUESZ1L—3aV(3. Watts@EDDOFRIKICED(FE (Watts et al.(2005)BLUGrilli and Watts(2005)) SLUVZBRETIVCEDI(FE

(Maeno and Imamura(2007)) ZFB\WTEMUE,

5E767M&ER1-2
p.86FE15

B Watts@h O FAIKCEIFEDOTAEF A LU T OLEHD,

WattsEH D FAITX (Slump#Y)

Ny : FIHAKADRHZ

Nmin + IEMEZPR<CEIROR/IME

Kk ARG X=4 (k=3)
Ax : FRARINSA=4 (= 0.4A,)

Xo, Vo HBIARDARDFLOFEAAIE (M)
x, y: I ARDIREEAIE (M)

Fig. 3. Examples of double Gaussian function for approximate 3D

®as H4o<

tsunami elevations [Eq. (14)], with m,3,=1, x,=10, y,=0, \,=5,

k=3, w=2, k"=0.83, and Ax=2

Watts et al.(2005)

B EKALREZOH)

0O 0O
3 a

s IRotkE (=py/p,,)

w
No,3p = MNo,2p (W n /10)
0.131\ /T\ [bsind\"** [b\*®

e =5 (5 ) ) (“20) (&)

X (A®)%39(1.47 —0.35(y — 1))(y — 1)
No3p : IWRN=ZIRFTHRIZEDERAKAK T2
No2p ; IZRHA IR RIBEDRAKAK T =
Ao HEHEEEEE (= th/gd)

FARDER A® : BEEfA (= 2S,/R)

L I ARDER Unax | RARE (= So/to)

: I RDiIE ps : ITHOEE

: MIHAAIE S KR P, :BKDEE(=1.03 g/cm3)

: NEAEC g EHNIHERE(=9.8 m/s?)

: LR ER X T ARDESE TSRO ENIERE L TYE. ;
. ,fqbuﬁﬁg,f_zf“*y 212U, 18T aiZ 0tz s IR0 EH I RDESELEARTIK ;
' aaldis INEVNEHIBTE BB A, BT OIERBE B OTEERLD |
- TS PEmE< BEBAFEENREREL U CRTE -

HIEIERE (=S/2)
: ERED A B BT B DS

: EEEEEIRAL (= So/(Reos))
ISR (= b2/(8T))

: EANNERE (= So/to®) R |y+Cpn
;IR R o
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Watts(EFODFRINICED S Fi&
(BHEaSA)

B Watts@h O FRIFNCEIKFEDF BRI ELUL T OESD,

E767REF1-2
p.87E#8

=)

= EEH

=

TES[[ZS
E g CBZM) (PRI NS BISE) (APEARE) B syt
S2iies [ s18ihisn | s4ithism | s5Hiis | s12ifism | s13ihisn | s1 73 | s22iMhis | s26ihism | siiism | s3#ism | s10its
THOZE p(g/cm3) 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 | #hEEFAEAR(1998)%
FADES b(m) 4,300| 7,900| 5,300 8,000| 5,500| 5,800| 6,500| 5,100| 7,800| 3,400 | 3,300 | 3,000 |{ErTHEAZNSHIES
IADEE T(m) 120 120 90 90 230 300 370 190 230 40 100 350 |1Ecithiensslss
I ADIE w(m) 8,500 | 8,200| 2,500 4,000| 4,850| 7,000| 7,200| 3,600| 5,300| 1,100| 4,200| 3,200 |{ErcHtAzN>HIZs
BRI KE d(m) 600 | 1,690 900 820 | 1,200| 3,450| 3,200 930 510 180 470 | 1,250 |{Ecithihs%ss
NNEAER 6(°) 2.9 1.9 5.4 5.0 2.3 4.7 7.0 4.7 5.5 3.9 8.6 10.9 |{EcHhfzns4ss
FLzRE Cy 0 0 0 0 0 0 0 0 0 0 0 0 [Grilli and Watts(2005)
HINEEEE C,, 1 1 1 1 1 1 1 1 1 1 1 1 |Grilli and Watts(2005)
ENIERE S(m) 4,300| 7,900| 5,300 8,000| 1,000| 5,800| 6,500| 5,100| 7,800| 3,400 | 3,300 | 1,000 |{ETHbAzNSHIES
EEIEEE So(m) 2,150 | 3,950 | 2,650 | 4,000 500 | 2,900| 3,250| 2,550 3,900| 1,700| 1,650 500 |=S/2
EEEEEBYRE C, 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.2 | =S,/(Rcosh)
HISRER R(m) 19,260 | 65,010 | 38,166 | 88,889 | 16,440 | 14,017 | 14,274 | 17,112 | 33,065 | 36,125| 13,613| 3,214|=b2/8T
FIEANNEE a, (M2/s) 0.2 0.1 0.1 0.1 0.1 0.3 0.3 0.2 0.2 0.1 0.2 0.2 [=Sy/ty2
5 IHEBERS t, (sec) 114 209 160 244 105 97 98 107 149 156 96 46 |=JR/g -y + Co)/(y—1)
EEERRE A, (m) | 8,712 26,862 | 15,020 | 21,879 | 11,383 | 17,821 | 17,320 | 10,223 | 10,524 | 6,535 | 6,482 | 5,137 |=t,/g d
ElExf Ad(rad) 0.2 0.1 0.1 0.1 0.1 0.4 0.5 0.3 0.2 0.1 0.2 0.3 [=2S,/R
BARE U, (m/s) 19 19 17 16 5 30 33 24 26 11 17 11 | =Sy/t,
RZARICSA—Hrc’ 1 1 1 1 1 1 1 1 1 1 1 1 | Grilli and Watts(2005)
FARINSGX—=FAx(m) 3,485 10,745 6,008 8,752| 4,553] 7,128 6,928 4,089 4,2100 2,614 2,593 2,055/=0.4A,
X MhEEFAERR(1998) @ 5 ﬁ‘miﬁ%awd)%iiﬂ’l ES=1R
[ B EsoiE B F T RSB E M B O MM T A(CRIT 2R3 ). Tk 9 EEMFMBIREE
WattsEN OB R CE D <HNERK A DHEFELE O : stsshomLBY -5
_s, 0.131 bsing\ "> [ b\"
N 2p(M) 4.6 1.3 2.0 2.3 0.7 4.0 7.6 79| 28.1 2.3 5.3 4.5 [mo =5 ()5 () (3)
, x (AD)°39(1.47 — 0.35(y — D)y — 1)
w
No,30(M) 2.3 0.3 0.3 0.4 0.2 1.2 2.3 2.1 9.4 0.4 2.1 1.7 | Mosp = No2p <WH )
0
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Watts(EFDDFRINICED S Fi& » 537
(TVEEORE (HEHCHITSLVEEONERSR) )

B WattsEFNDFRAIR(CEICFETRVS TROEE. ERAEFT(1998)MAIELEEE RO N OEBERE (CEDEHELL,
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\ [ l--f""l | i | {I i | I | | |
—/{IJ/’: | i S | f J— ] Odawara s APEMIRIE | GH97-309 | 1.3 (g/cm?)
\‘ | I T A A o| BBM |GH97-307 1.4 (g/cm’)
i [ (| | 5 GH97-306| 1.6 (g/cm?)
I Ty N 47 4+ -
35° 00N - jﬁ% m— A iﬁ?ﬁ%% GH97-310| 1.3 (g/cm’)
ailionm el i | GH97-311| 1.5 (g/cm?)
. ! } | ma ls

¥ Hamamatsu Righ (FE9E) 1.4 (g/cm?3)

34° 30'N

34° 00'N

MmEEEREZRMUL
HEARYIAEIA G D ERERAL B
. JI5TERERCLD

33" 30'N " . = REHERYIRIOALIE
136" 30'E 137° 00'E 137° 30'E 138° O0'E 138" 30'E 139° 00'E 139° 30'E

DATEERIOREMIE (Tkehara et al.(1999) =& (C/ERR)

hEE BT (1998)
GHO7AB MU GAI7ATEBICHVWTAOREHRITT—(CLBFIRIRE. J 5T R CLEREBHRBYIDIRENE 2 U,
RKORBHRITT—CLBRPBHIDOWTIE IO —HRICL D TEREANELZRMUR . V5T ECLZHBHIDOVTIE, HIE - RIFHEM DTS2 RAEUR,
BB ORBHRBYIODAIATICOVT, ABEMRIE ~BZ2° M IECIEE O/ S U\ T ~ R L ORI DL TWS. —75. HlRiEsEiinszoRmis (INRMEETND
BIRE) (CIZBEOAZTOERIFL I _E ORI PEEDLD LTS,
Ikehara et al.(1999)
GHO7# B R U GA 7AEB(CH VW TERERSN 2300 SR Dt B BT, BB NS B0 REBHEIEYI O DI DOV TTOFFEiFsR Uz,
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Watts(EDDFRINICED S Fi& p 59RA
(8%) MERICBE 3 LRERONERR

IFI FERdte AT (IBRERERN) (& BEHR0EN. ILFE-JEFEER. AR—Y i@ 75 EE TERARIC TR Z IR CEREREZREL TH. D
AERSRIEREPO I EROEEERE L RIEREL RO TS,
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erER L SRyl
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131° 132° 133° ]‘35 136° i v _ . . 142° 00' 142 20° 142" 400 143 00" 143 20 143" 40 148 00" 144" 20
. ;Jﬁﬁiﬂ_],ﬁ N Gth/5(1989) & E(CERR) j:ﬁ@‘ﬁit?l‘lld)mawf'ﬁ”ﬁg@ﬁﬁﬁﬁﬁk Bl GHOORIRAGRE
--- SEEEE (HIME) 055 (BAIEg/cms3) (MR ASTAITAT(2002) Z & (CVER)
E R E OHIRM 5 DT OEREUIE
ET |3 | Ea L REE] 3 AR—YIE SR HIT R E ORISR
eciment input 1.4g/cm 1.3g/cm® 1.2g/cm —
T« b > HERREEIASAY TR S —————
e LA - i * GH00-1001 1.5 (g/am?) || X HemmisoRmE
sition < S 5 RRRICELD
ey et ey i \ v ’Tl‘ GH00-1002 1.4 (g/cm’) || ® xmsmmsmomE
current activities . )
deposition of muddy sediments ~ Y \\J GHOO_1003 15 (g/cm3)
| - muddy sediments y planktonic remains | <TROUGHS 7 3
| I siity clay 35 GHO00-1004 1.3 (g/cm?)
GthER(1989) . Ikehara(1991)% & (ZVERK) ’E
= GH00-1006 1.3 (g/cm?3
SRR (TH9ME) OMAZMEL ORIG 5 lorem™
S S, Sp—aN S sEE S \ .\ } Y N = 3
LRS- LR P EIs C B I B R B ORI R AR—Y7BETHE (F1IME) | 1.4 (9/cm’)

Copyright © CHUBU Electric Power Co.,Inc. All Right Reserved. 89



5 BEMTADORROITEFFDOHFH 576 7EER -2

Watts(@Fh O FRRNICED S Fi& p 90754

(8%) Watts et al.(2005)DEEDRFEIRN (KIBRARMOBIRITE)

m Watts et al.(2005)(. I2ZRUWatts@EhDFRIRICEIFENDZ L4z R I 218, Grilli and Watts(2005)DiBEH T ARDZREEL foKIEIERY
EEROBIRMZIRFTL TS,

m Watts et al.(2005) T(I/KIBRARER#FBIR I 3128, Grilli and Watts(2005)D3EER(CA VWV IARDADBEUAERIDZREZ 1.85g/cm3% Watts(EFH\D
FRIKICAWSEE LU TEREL TS,

= E AR DEE (LBERMINDADZRELFERRDIIENS., BEMIADEDZEE DFRE(CPRUTIE. FHMIROYIIHELL CEHR/SA—-FZ2HNIHEN
Do

I RDARDEFRE

from each other, near the center of the tank. A semielliptical slide
model [Fig. 5(b)] was built out of plywood and mylar sheets.
Melted lead was poured in a central cavity in the model, in order
to achieve an average density y=1.806 in the fresh water tank,
corresponding to pg=1.850 ko/m> in sea water of density
p,,=1,025 kg/m>®. The model dimensions were length B=1 m,
thickness T=T,,,=0.052 m, and width w=0.2 m. Four plastic
wheels, with water-sealed bearings, were installed at the bottom
part of the model (black cylinders in the picture), to provide for a
smooth sliding down the slope, as frictionless as possible, about 2
mm above the slope. A microaccelerometer was embedded at the
model center of mass and inclined perpendicular to the slope,
with its controlling cable exiting through the back of the model in
order to record center of mass acceleration during experiments.

]

Mg ANDEERRETMER
HIRDDEERFE (Grilli and Watts(2005))
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Watts(EFD D FRINICED S Fi& p 17
(T A D DRREDIE)

m BRI ADDITADEORRE, BT IS FOLBRELL.
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@ : {0 ROFIOIETEMA E ER.

@ : MU ROUATE S ROADEARADHAEED, 3 ADHLOMBRSEICAS &SR,

® : FEME. MERCEIE, MFAVRS. MIADIE, PIMIERR. NEIER. BEERLRE.
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WattsEFH D FRINICED S Fi&

(T NDERORE : MHORECH, [ANEERBMCMORE)

m Watts et al.(2005)DH1114%ERC,. 4310

EERES
He

0.0.Cm=1.0]. SlideBZT(IX[Cd=1.0. Cm= 1.0Jt STESND,

55767M0IER1-2
p.92F15

RERC,, (3 HIIARDAZRE (SlumpZUFfz(ESlideR?) (CEDEFHEIDILEINTHD. SlumpELTEICd=

SlidefY

Slump#!

BIERIIAD

(Shanmugam(2015))

/-“l:a
//l_:\

EDAA—

For slumps, shear stress S, along the failure plane may be as-
sumed to remain constant during motion (Bardet 1997). Defining
A,=wb, the area of the failure plane projected on the slope, we
find

4b
C =5 17
" “wB(p,—p,)Tgcos B 7

with b/B=C/C" a function of &. Due to the small angular rotation
of slumps, the influence of fluid dynamic drag and angular non-
linearity on center of the mass motion are often negligible [these
effects could be evaluated from the exact solution of a damped
oscillator; e.g., Nayfeh and Mook (1979)]. Hence, specifying
Cy=0,5=R(P—d;) and sin § =—sin P =—P, the linearized Eq.
(11) becomes

(T+Crrr)S:(?_]}(SiﬂB—CHCOSB}g_Cd_le (11}
™

We select constant values of y=1.85 and the dynamic coefficients

_sz 1.C,=1 for slides and C,=0 for slumps. We assume C,=0

for slidesfexcept when comparing results # laboratory experi-
ments, and nonzero values for slumps. For the ramp-up and de-
celeration jof both slide and slump motion, e use x=0.02 and
f=0.1 (seq Appendix).

(Grilli and Watts(2005))

1B H STEME

Slide3! Slump3!
MINEEFEHRCrh=1
FIMRECe=1 HL%RECa=0

B EAECn=1

- N 0.0 (SlumpZY)

1.0 (SlumpZ#Y)
1.0 (SlideZ!

IINBERE (Cn)

Fig. 5. Laboratory experiments for 2D slide over §=15" slope: (a)
experimental setup for submergence depth d=d,.;=0.259 m, with
four capacitance wave gauges; and (b) semielliptical plywood and
mylar slide model with B=1 m, T=T7,,/=0.052 m, w=0.2 m, and
lead weight (at center) to achieve y=1.806

I RDDEERZEE (Grilli and Watts(2005))
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(T NDERORE : MHORECH, [ANEERBMCMORE)

B B ED B ORI X SRET BIBEMIADICDOWVNT, IARDAZEEZSIumMpBL FTz(3SlideBLE UTIBE OB DFHAK AT T DESD,
B SlumpZLDFIHAZKAZ(E. SlideBLDFIHA/KAIELERTREVE KL ZFERREER TV,
i — BRI IA—FERTE THRET I DI, FRETIFREUL I ARDIM L (CDWTESIumpZLD/{5X—4 (Cd=1.0. Cm=1.0) Z&ELI
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T l
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SR KRR )
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Watts(EODFRINICED S Fi& p 47
(AHR) (5 A— K DIE)

m Watts et al.(2005)DAZR/I NS A=FK (&, FER/KALEFZDERARKALICK U TRE KA Z R DHD/N5A—=FTHD. Grilli and Watts(2005) TEAEUIKIE
REIEERRDIERE(CEDIERTEI DUN TEHEEN D,
/=, Grilli and Watts(2005)D7KIBAERIEER NS REBHHRKNTRTE DR E KA BAEKAIOLE | N o/ Noin | (£0.6~1.0T&HD, ZNHSREBK'(20.86
~1tETEEN3,

B 2T KOFREMBEICDOWVWT, Grilli and Watts(2005)DEMAEE TOERIGR(CEDE. RFHICK = 1ERTE U,
BB, Grilli and Watts(2005) Tl IO TEREEL Z FH WV TO/KIBIREVEERZ1ToTHN. —7 . FIRFKREL TSI ARDAENEURDS TR ENMANE
REZZRHSMIRDIRRINER T D% E X D8 FIHKADER ORREKAERABRKAIRTFHSATEINZEEZBN S,

“0 (ERAKAIEROEE ST (Watts et al.(2005)(CEE5<) )
15 K'=1 . -
o2 K FRERID/KATICHTS 3 _E B RIDKAIOE RS/ 55 —5
o 1.0
Cd 2 2
5o Mo g (Y Y0 (e (R0 _ex |_(xzAx =%
Lo 1) = i R YANES B P 20
= 7y
-0.5
AT TR KA S
1.0 DIKAIDFRDIREIR DIKAISI DR TEIR
1.5 Ny  PHIZKADERS 0y @ IRIBZBRCEIADER/IME  x, yo : IS ADARDO T LOVIEAALE
0 1 2 3 4 5 xy)
X/Ao \Jo K FARIGA=Y (1=3)  Ax : FERI(SA=F (= 0.4),) Y,
(Watts et al.(2005)(CE D EERK) - N
e R N ) Grilli and Watts(2005)Dith 3 RDEERERD
AR/ SA=TK DBV S SHAKALI TROZAE LR/ FREAKALLEN g/ N+ EAUCEDEEHENBIAR) (54— 5K’
T—2R Nmax Nmin | nmax/r]minl K’
a 0.0030] -0.0030 1.0 1.00
b 0.0035 -0.0045 0.8 0.92
c 0.0050] -0.0060 0.8 0.92
d 0.0055 -0.0075 0.7 0.90
e 0.0060] -0.0085 0.7 0.90
: f 0.0075] -0.0120 0.6 0.86
— e — g 0.0085 -0.0140 0.6 0.86
Grilli and Watts(2005)D7/KIBARELRER(CHTD h 0.0095 -0.0170 0.6 0.86
yBEH I RDOEFIEEY i 0.0150, -0.0210 0.7 0.90

(Grilli and Watts(2005)([CEDE/ERR)
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BUE>Z1L—3av(F, Watts@Eh DO FRIR(CED(FE (Watts et al.(2005)BLUGrilli and Watts(2005)) BLUZEBRETIVCEITFE

(Maeno and Imamura(2007)) ZRWTEMELI,

ZEBRETINCE DT EDTERMAFLUTOLESD.

OLE (BK)

TREBRETIVNCEDUESZ 1L -3 D5t E &4

IE H S EME

ZE (t/m?3) LiE (8XK) 1.03
TRE (1) * 1.40

ZYUOHEERE(M3s) | LE (EK) 0.025
TR () *2 0.40

FHEHRHURE2 0.2
K BB AR EL(m2/s)*2 0.1

%1 MEFERT(1998) : [ERIBHHEARY OYIRHYIEES ||

IERETEROEF I E PR RS REOFHMIACRI I 5T, Tk 9 FEMFRMBRES

%2 Kawamata et al.(2005)
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TERETIVCE,
LiE 8K ETFE (1)
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T/p  EEEES (n: X2 OHERE)
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Tix _ 9 2 2 Tox _ N3 2 2
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ZRBREFTIVICEDSFE 0978
(T (1) BEEORE OENCHT3IBEEONTRR) ) (518)

“ERETIVCAVWSTE (1) 0ZE(F. tEBEREFT(1998)MAIELZREHRO LN OEEERE (CEIERELUR,

35" 30N (= T a N o HERRYAEIRGE AR EEE

e g : | | | |
BRI/ T [ s S I B S RS IPAPR W o AFERIRIE | GH97-309 | 1.3 (g/cm?)
, o| BBM |GH97-307 1.4 (g/cm’)
3 GH97-306 | 1.6 (g/cm?)
| SMRIEET T - -

kS | CH97-310] 1.3 (g/cm”)

GH97-311] 1.5 (g/cm?)

i (F9ME) 1.4 (g/cm?3)

35° 00'N

34° 30'N

34° 00'N

MR EREZRMUL
HEARYIAEIR G D ERERALE
J5TEeRRCED

33" 30'N " . = FEHBMIRMOAIE
136" 30'E 137° 00'E 137° 30'E 138° O0'E 138" 30'E 139° 00'E 139° 30'E

DATEERIOREMIE (Tkehara et al.(1999) =& (C/ERR)

HEFRAET(1998)
GHIO7HBRUGAI7HLEICHEVWTAARENRITF—(CLBFIRIE. J 5T HERRICLZREBHBYOHREEZERMUL.
AOREHH AT FCLBPHONVTE, BV —HRC LD THBERIEZ EMUI, J 3T EERR(CEDHMUOVNTIE, HiE - TR DTS2 EEU.
BT OREBHERYI ORI OVT, REEBRIE ~BZ P M IECEEE D/ S U\ T ~ AL ORI DL TWS. —75. IR sINSTORIEE (SMNRFERRT ND
RIRIE) (CEEBEOREVHRAL U _EOFEKIHERY PEENLR ML TS,
Ikehara et al.(1999)
GHO7#UB AU GAI7HUE(CB VW TEREREN 29300t sa Dt A 2 B (C. B8 MBI ORBHEEYI DO DOV TR AR U,
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® At Gth/5(1989) & E(CERR)
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2 E ORIRRY R
EETIREE T EEIRE
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Y
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sand A A\ ¥

current activities v v

K
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wEEE (F9E) othfZErmEmEDRE %
LLP2-1bpEREs C O 2R EEE ORITESSR
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JSTERERRICED
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W AAARENN(1998) (3 IREUVL ZERETINOZH 42 R T 5cs. BERSOIRFRIRCL SRR OBIREFTZERML TS,
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® Maeno and Imamura(2007)(&. IRZBUEZERETINOE R4 ZER I 2. BFNIT I0BHIEN(CLDEROBIRFFNTZEZEML TS,

® Maeno and Imamura(2007)T(&. BTN T SOBHRIEN(CLDERZBIRT 0. BRIEBNOHNIZE (KEHIOZEE1.25g9/cm3) Z_JERTE
FIVCEDFEOTEEELLUGEEL. #MBE> 31— zE LTV,

= ERIE N DA NI ZEE (SBEMMIRDAEDZRE L (FERDIENS. BEIMIRNDADZEE DFREICERU T, FHIXIROVIIHBEEL TELIR/NSA-5Z2ES
WENDD,

Table 1. Parameters for Numerical Calculations of a Pyroclastic om >15m
. .  e—
Flow Ente he Sea®
ow Entering the Sea Dense component of
g Tsunami pyrociastic flow
ia) Pyroclastic Flow Location | Location 4 <.20m >20m
[ \’" Q"lw T, Hinaxs naxs  Une [ —
728 N Models — km” m/s s m mn ms _ mis i
/ 1 Iy Model la 10 1.OE+08 157 23 2.0 0.8  0.033
Model 1b 10 5.0E+07 314 15 1.7 0.7 0.029
: Tachibana Ba 5
4 Y Model lc 10 2.0E+07 785 15 0.8 0.4 0016
Maodel 1d 10 LLOE+07 1571 8 0.5 0.2 0.008
Model 2a 5 1.OE+08 79 17 1.5 0.7 0.029
Model 2b 5 5.0E+07 157 13 1.3 0.6 0024
. Model 2¢ 5 2.0E+07 393 11 0.8 0.4 0016 <
KyUShU Maodel 2d 5 LOE+07 785 10 05 02 0008 \
Model 3b 3 5.0E+07 94 11 0.9 04 0016
s
Mainland Model 3c 3 20EH07 236 9 07 03 0012 {2 e :
Maodel 3d 3 1.0E+07 471 8 0.5 0.2 0.008
Omax. maximum volume flux; ¥, volume; 7. duration; 7y, maximum
wave height: Uy, depth-averaged velocity: Us, shear velocity. Duration of
calculations is set to be 2.3 hours for all models.
B Ty T T 38 T T 30 . r " ’
8) MK || —e— model1 i c) NJ. T k
20 L lK S :M:IZ i % L8] 20 © TR, IR, T modelt | 3
26 : -— model3 bk p % S50 0 5 145 L IO o s N { e model2 24 min
: § /. 0 i H % X — — model3
20 ; ; E s o . E
e ] An o <
18 Eiindid . — gt EIETY SRR . ST At /-_v\}\ M
ok iii] Lot T 1L g 10 b dddd I . SRR 3 Wit ¥ \R¥ o
i H I - = S 10 | od .
5 2 2 — o 3 :
0 il 0 L ¥ i
10’ 10° s 10’
s 35 — T 10 (™ T 12 min
E (b)E ; 2 (d) TB
» a i / 8 frfostiededrine } 2 i
Ta hima 25 : . froerastes s -4
H 3 o™ 6
20 : >
[
% 15 : / - i ¢ t & feinien ; .
10 fofoudidede Jéi':':;.-.’ T S 3
5 ; i I D s~ T
Figure 1. (a) Location of the Kikai caldera, south of b : 10 : T R 0 10 y 4 s 01 min

Kyushu, Japan. This map also shows the computed area

‘fsid‘ﬂ’; th? nunngmtall:i:/‘nu‘l\atm.n:k T:"Ez.’"; g‘“ﬁ’ we: Figure 2. Computed maximum heights of the tsunami with all models at (a) Makurazaki, (b) Ei, (¢) Nejime, and

coecicd at our points (1. Viakurazaki, 2: t, 3: Nejime, 4; (d) Tachibana Bay. (¢) Comparison of tsunami waveforms with different volume flux (models 1a, 1b, and Ic). Time in the : - : . e T ol ke

Tachibana Bay). (b) In the numerical simulations, pyroclas- bsci . ds. The waveft ted at the Osumi Strait (See Fi 1), (f) Denth-averaced velocity of (right) tsunami generation, using model 1a. Left-side figures
abscissa is in seconds. The waveforms are computed at the Osumi Strait (See Figure 1). (f) Depth-averaged velocity o arc magnifications of the caldera area. Numbers in each

tic flows are generated from a circular source of 4 km radius tsunami at Tachibana Bay. (: x-direction: v: y-direction) :
in the center of the pre-caldera island. : Y- (s x VY figure show minutes from the start

Figure 3. (left) Results of numerical calculations of the
dense component of a pyroclastic flow entering the sea and

“ERETFINERWCERANI T SOBHRIEN(ICLDERDSZ1L—23> (Maeno and Imamura(2007))
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ETINOTEOHERE FREETUREL. KRR, KERRNRUBRTEZEMUERESSUEANED T B-RZLER I B

m_ER
SO ZEBREFIICEIFEOBIR G 2MHEUIcKawamata et al.(2005)(CEDE

section A B C
distance(m) | Slope 30°| 0.10 | 1.90 | 0.70
section C E F C
distance(m) | 0.5 | 0.5 | 1.0 | 1.0
1 Pyl Cy v
P P =

Fig. 1. Experimental setup.
Fig. 2. Series photographs of debris flow.
HIARDCLZERDEFRMIE (Kawamata et al.(2005) )

FEHETURE | KEBESIERRE(M?/s)

AEFRH(m ™ s)
0.40 0.2 0.1

Kawamata et al.(2005)

- TRPAVKIEICZEA T AR F 2R TOKIERERZ ML . —BRETIVCL 28BS 21l —Sa R OKIBRERDIEREZ LR U,
Fle. ZERETNELI74A1F0OEBSREOEKSERL. ILBENFLARBOMFFE0V\DREESZBIRLL.
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