EHRFEHETFREAHTER H$£37% A F6.4
Annuals, Disas. Prev. Res. Inst., Kyoto Univ, No. 37 A, 1994 145

19921 K27 - 70— XABHERE
XU 1993 FitEEBE B REDRE

om FE

1. ¥ B

1992 4E70 5 9B 4EITHNT T, MTHUHI 3 DDBEFEKEIREL . £F, 192F9A2HIZ=ATF VT
HREIEARE S 5720 BHEITHER 40 2 L 70 FRISRRESHICER L, 137 BT LA LHESh T
BV, COMEIZE—A Y Mo FoF 2— FOS7.2 LSSl bbb o, BESTKED 72T L%
WEENTBY, HEFERBED AN A LOBENKELRFEL L TA, 12412 BII3M ¥
D7 70— L ABMEREESREL, HELBEEDDIZENIFNTADEEIH o7t HESITY
Y, ZoOEk, BEERICHESBYESTE), BWEROY X7 L0 %L, TERORYEIEE
T BHEEED T o 1272 DK E R NBHEER B 725 Lz, BEHRMR, &5 \WIEFIIIK & 2K
BOBEZL L EHEZINLFEROERD S - T, BEOWEPKEL ho/&Iahh o7, LL, #b
BEORGFRD LRV ERRRBEOBEDE VRSV L bH-T, Rk, HE-FEDOAH=X
LI SN TR, 21T, 19934 7 A 12 HiZdbiEm mEiit @@ e L, COHEDE— 2
VIS mF - Fid7u—-LABHELRFICL 7.8 THY, LrLBEREOKE»ST-BAE*IILD
AL ERTE O AL 5 DR TRk REE L, 234 BOEE - ITHAHBEEH LT 5, ZoEizd
KTV —be2—F5T 77— POHERIERTL LWV IO H LA, WIEEBNIREHE L7 7 DHAITN
THMATIE R, BEREOBFHELFNT L CEFIRMCH -, BEDLIWERERB TRV, 2
DHIEIL 1983 F£0 BAHHHFMERRDO TN E X ATV 5,

COEH, SEICHBLT, KICHBEB-REEREDA S X LELTARRALRES Y H Y, ZOFED
D FEEICEE IR o CWA I LY EETE L, ST, FHEA VY FAVT - 70— L AEEEK
st R ERR OB KERE IS, B L C, BEKEOERIIOWTRA,
T, MEELBELT, BEERIRELEREICL > TEIW) LRI 572070, ZLTEOHIE
LRI RICBWTEHICERB L USRS enk UL, #RIEEI WD S ENIIDVWTHRE *1T-
T&7, T, WoRRETH Bh L RWEEES 2010 £FHE FES N TV L EIBHENEE TR
i, IREH TR UMD A ERMELSDH ), TSHILT 2 HETBEERE L RITER 6%
Ao TWAEVIERNS D, &I, HBRIIOWTI, BETFMTESLZ &R LR
AHEDHOLNTEY, & LTFHTERITNE, HAHVIEEIFHELUMNE CRITIUIRER 2 HEIET 5T
Whsd b,

FIC, AETIE, EICARNBEOREBRBIEEL T, ZOERBEHLHIITLELEDBIS, T
or— MRECH I AR, BENKOD ) HITOVWTORREBERD,

2. AVFRIT-70-LABHEBERE

2.1 B ®@
Figure 1 (RT XIS, A FAY 7« 70— L REOIH 10km 2 EBIFE T 5 M7.5 DHEAS, 1992
£12A128 (&) 1385295 (GUBREHE) ([CREL, ZOEKRITEEISREL T, HERLERIZL > TZ

_1_



146

FAP AR E® 375 A F6. 4 (1994)

Java Sea

Epicenter! Maumere

Jawa island :

Indonesia

Flores island

Babi xsla.nd

Fig. 1 Location of Flores Island and epicenter.
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Fig. 2 Spatial distribution of tsunami height.
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Table 1 Historical earthquakes occurred at near Flores Island since 1820,

Date Universal Location of Magnitudes Comments
Time Hypocenter Etq. M | Tsn.m
h m S E
1820 XIt 29 18 1 00+ 7.0 ¢ 119.0 7.5 3.5 | Makkasar Is., Sumbawa Is. D*
; 400-500
1857 v 13 18: 30+ 8.0 1 125.5 7.0 2 | Timor, D40
1891 X 6 4145+ 9.0 1 124.0 7.0 2 | Timor
1896 1V 18 - - - - — | Timor, ALor D250
1908 11 23 20 1 00+ (8.7 | 124.7) 6.6 (1) | Timor, Atapupu Tsunami in
E Ende

1928 VI  4-5 - 8.4 ¢ 1217 volc, 1.5 | Palu Is. D226 {Tsunami 128)
1938 11 1 19: 40 5.2 1 130.5 8.6 1.5 | Banda Sea
1938 X 20 2:19 9.21 123.2| (6.5 no | Flores
1961 1M 16 13:45 8.2 1 122.0 6.3 no | Flores Is D2, 1%6
1975 i 30 9:17 10.1; 123.8 6.1 no | Timor, Kupang
1977 vin 19 6:08 1.1 ¢ 118.5| Mw8.3 3 | Sumbawa Is. D189, 175
1977 vt 27 7:12 8.0 1 125.3 6.8 no | Atauro Is. D2, 125
1979 vii- 18 night 8.4 1 123.5| lands. 1.5 | Lomblen Is. D539, M*700
1982 il 6 20740 8.5 1 120.6 5.6 no | Flores, Ruteng
1982 X1 25 12:28 8.4 1 123.1 5.6 17 | Flores Is, land slide D13, 1417
1987 XI 26 1:43 8.4 124.3 6.5 (1) | Pantar Is, D83, 1108
1989 VI 14 20042 8.1 125.1 6.2 1o | Alor Is., D7
1989 VI 31 17:07 8.1 121.4 6.3 no | Flores, Maumere, D2, 3
1991 v 4 11:43 8.1 1 124.7 6.4 no | Alor, D23, 1181
1992 XII 12 5:29 8.4 122.4| Mw7.8 (3) | Flores Is., D2, 100

%D [ dead, | ! injured, M : missing
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Fig. 3 Number of victims and risk to life at Flores Island.
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Photo 1 Aerial view of Wuring village damaged
by tsunamis.

Photo 2 Ruined wooden-made houses of high floor type.
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Photo 3 South-west side of Babi Island.

Photo 5 Scattering of collapsed remains of houses in the coconut tree forest.
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Fig. 5 Numerical results of tsunami height and flow velocity at Babi Island.
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Photo 6 Side view of valley at which maximum tsunami runup height of
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Table 2 Phenomenon occurred at the mo- Table 3 Tsunami coming time af-
ment of earthquake. ter earthquake.
Abnormal Phenomenon No. of R* - Time Required No.of R

crack in the ground 105 1 {min) 6
gushing of water 102 1~2 8
gushing of sediment 97 1~5 1
landslide 22 2 10
falling rock 1 2~3 29
g . 2~5 6
R™ ! Residents 3 1
4 3
5 24
10 1

Table 5 Sound in accompany with

Table 4 Behavior of first tsunami at shore. tsunami.

Examples of Answer No. of R Kind of Sound No. of R

firstly, backwash began 95 dram 8

sea bottom was seen 78 airplane 37

sea bottom was not seen 10 thunder 54
diesel engine 2
no sound 1
shower 2

Table 7 Number of tsunamis com-

Table 6 Behavior of coming tsunami. ing.

Examples of Answer No. of R No. of Tsunamis No. of R
gently sea level rising 10 1 1
like bore 45 2 11
like river 18 3 56

4 2

5 4

6 1
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FoTRITI L VI DPEFTHA 9, ‘
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Table 8 The order of the highest tsu- Table § Frequency distribution of tsunami runup height,

nami attacked. Tsunami Height | No. of R || Tsunami Height | No. of R
The Highest Tsunami No.of R 1 (m) 4 6 (m) 20
first 7 1.25 5 7 3
second 59 1.5 7 8 1
third 7 2 17 10 3
2~3 1 17 1
3 15 17~18 1
4 5 20 1
5 1
Table 10 Direction of tsunami com-
ing.
Direction of tsunami No.of R Table 11 Experienced kind of natu-
W 39 ral disaster.
Wand E 5
E 3 Kind of natural disaster | No. of R
NE 1 flooding 1
N 7 volcano eruption 31
NW 1 earthquake 72
SW 1 drought 5
S 4
Table 13 Distance between tsunami eyewitness and
shoreline at the moment of tsunami coming.
Table 12 Tsunami disaster lessons. Distance No. of R Distance No. of R
: 0 m[ 7 50 m [ 3
Question : Yes | No 5 1 100 3
earthquake generates tsunami 3170 10 9 250 7
high wzli\{es :‘ire not always tsunamis 64 16 5 1 400 1
tsunami is single wave : 1 82 % 2 500 1
.fun away when tsunami came | LS % 2 1000 3
stay in the house 7 30 5 2000 7
40 1

PRI ETH70, T TKICBELZ &2 EWRET Table 14 Water depth of submerged

HoT, BiholbDDEB—2THoT"tELOND, body in tsunami flooding.
Submerged depth No.of R
s = no inundation 9
2.5 B0 — 3
SEDOBEFEREND, DEDL ) LEOPOHEINIELNL, knee 4
(4T, RRIOICEEEIKE R oL A RRVT, 2h vt 14
whole body 45
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(a) North-east area

(b) South-east area
Photo 7 View of Aonae district, Okushiri Island.
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(b) Never-closed water gate

Photo 8 Examples of poor maitenance and construction at Aonae.
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Photo 9 Marks of tsunami runup on a hill slope along Aonae-Monai coast
(the height is about 10m above M. S. L.).

Photo 10 Steep valley at which maximum tsunami runup height of 30.5m above
M. S. L. at Monai.
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Fig. 6 Relationship between tsunami height and the ratio of number of fisher men who came at fishery
harbor/their total number.
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Table 16 Registered numbers of fishing boats and mem-
bers in every fishery union.

Name of town | No. of fishery boat | No. of fishery men
Qkushiri 696 405
Shimamaki 166 268
Sedana 601 254
Taisei 503 506
Kitahiyama 122 36
Sum 2,088 1,469

Table 17 Time table of fishing category in south-west littoral area in hokkaido Is-

land.
kind of fishing No. of boat | Working months Working hours
cuttlefish 84 Jul-Jan 16 : 00~ 4 : 00
gill net fishing 16 Sep-May 3:00~9:00
shrimp fixed shore net 2 Oct-Feb 11:00~ 7:00
set-net fishing 2 Sep-Dec 6.00~14 100
sea urchin, abalone 720 Jun-Aug 5:00~ 9:00
longline fishing 34 Mar-May 13100~ 9:00
squid 3 Feb-Jun 16 : 00~ 5:00
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Fig. 7 Relationship between tsunami height and risk to life at Showa Sanriku Earthquake in 1933.
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Table 18 Numbers of fishing boats anchored at every fishery harbor in some typical fishing seasons.
Tsunami height
*
Month | Hours Tf;) 2m(100%) | 3m(975%) | 5m(74%) | 8m(32%) | 10m(0%)
(]
Jan 0:00| 89.5% 1,308 1,275 968 419 0
Jan 13:00| 99.1% 1,448 1,412 1,072 463 0
Apr 7:00| 90.3% 1,320 1,287 977 422 0
Jul 7.00| 17.5% 256 250 189 82 0
Jul 10:00| 65.7% 957 933 708 306 0
Jul 22:00| 92.1% 1,346 1,312 996 431 0
Oct 22:00| 92.1% 1,346 1,312 996 431 0
*RA  Rate of fishing boats which stay in the harbor.
Table 19 Estimated number of loss of fishery mens’ lives due to Hokkaido Nansei-oki
Earthquake Earthquake.
Name Noof F. B. | Tsunami height A* Risk to life B*
Okushiri 696 6.1 58 0.6 155
Shimamaki 166 5.8 63 0.55 37
Sedana 601 6 61 0.58 136
Taisei 503 5.5 67 0.5 108
Kitahiyama 122 6.5 45 0.8 20
Sum 456
% A . No. of persons who will come to F. H/No. of persons not come
% B . Estimated No. of loss of lives
TELETLIHZ), Ro/HBiZTL
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Occurrence of carthquake

— @ In the case of tsunami earthquake,
v the warning may not be issued.
Issue of tsunami warning

— @ Inadequate expression of tsunami warning

A
Issue of evacuation

— @ Insufficient communication system of tsunami warning
— @ Inobservance of evacuation

v
Beginning of evacuation

— ® Evacuation route is not fixed before disaster
Y
Completion of evacuation

Fig. 8 Flow chart of occurence of uncertain fac-
tors at the moment of earthquake tsunami.
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FIELD SURVEY ON THE 1992 FLORES ISLAND EARTHQUAKE TSUNAMI
AND THE 1993 HOKKAIDO NANSEI-OKI EARTHQUAKE TSUNAMI

By Yoshiaki KAWATA

Synopsis

The outline of damages due to the 1992 Flores Island Earthquake Tsunami and the
1993 Hokkaido Nansei-oki Earthquake Tsunami were presented. Both tsunamis inun-
dated in the residential areas within five minutes. Through the questionnaire and field
survey, tsunami characteristics and residents’ behavior and warning systems were also
described. Most residents in Flores Island have no knowledge on tsunamis and those in
Okushiri Island, Hokkaido had not adequate information on tsunamis. In the former
case, after looking at tsunami coming, they run away to safe places. In the latter case,
tsunami warning issued by JMA took more than 10 min after the earthquake. Therefore,
in both cases, the disaster weak such as children and old people might fell victim to the
tsunami disaster. As disaster lessons, spread of tsunami information such as local tsu-
nami characteristics and refuge programs are very important to mitigate the damages in
tsunami-prone areas.
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