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ON THE DAMAGE TO HOUSES CAUSED BY THE
THIRD MIYAKOJIMA TYPHOON

By Hatsuo Isuizaxi, Ryozaburo YAMAMOTO,
Yasushi Mitsuta and Tatsuo MUroTA

-‘Synopsis

The Third Miyakojima Typhoon struck Okinawa in September 1968 and brought about
serious damage to Miyakojima Isl., which suffered the severest damage by the Second Miyakojima
Typhoon in 1966. It is quite unusual for two intense typhoons to pass over the same region within
a few years even in this arca of West Pacific. An expedition was made to this area to compare the
damage caused by these two typhoons. Damage to houses were studied statistically and it is
suggested that the complicated nature of damage can be clarified if an appropriate number of
houses are studied as a unit. And concerning the relation between damage rates and maximum
peak gusts, some important data were obtained at a range of about 80 m/sec maximum peak gust.

1. F

19684F 9 A23B 024 HiThid T 558 - - B3 B H EAE (6816, Della) 3, A ICiiFEIC
DI BBREFEEEE L. UL THETFROZUHHERROAE L, BAEK 54.3m/sec, BIEISAR
& 79.8m/sec LVSHAK LT, DT %ICH- 3801 F L1035 EHRDOERHNLHB L. BEEERT
DEROHT 2 FE/ICS E2EHEARR (6618, Cara) Kk~ TASHHELHLTEY, SEO%ER
ZTHICRS B DTH %,

COLS A LEFRELTPYEOMIC 2 ELRBLARHNES C LT, MEOL S CBRREEOE M
HFTHBDTMIECLTHD, TOWELHBRHILTA L RAROBRAKENELEESELT LTS
BLBbNn B, Fich, FEFRIIB6EOR2EHRARICK sMEYOUELTHMAE L hbdbD, %
OEKRTHEIEHEAROHELAMEILFARETEELT 5 LKL

FEREEE AKE, AEEBIUHERBICEO TRV EIRIZ19684E100 1 B 0100 TTH -
foo FERFRIXES) KHEBIN TV B0, CCTREROHEDBEL 2 DB OBEERRL RS,

2. BIEHEARAOHE

Fig. 1 33 ELEERAOEE LD OREDOE(ERLIZADTH B, Tibb, 196849 B 9 Hic
AV E ETREL REHESTESTE R ICES, 9 18R ICE HBEOBEY 1200 kn OFF T SE &
B0, RECBELLEHOEERICHET L. 9 AR2RESABHICEL-C DRAR, RARLCELE
%, BBAIRAKEEZEBL, TORKBEHE VLML AMIENEK T 2. EEEBLOAKER 1T
VL 2EBEERRICA - 72,



450

i
° (Miyakojima
9

930 \22

130

Fig. 1

24
&

955 ‘
%
Kumejima
7 930, z; ﬂokin wajima
B
30

* Parece Vela

14C

13

 HABI KT RBTEHSEISS A (8.45. 3)

2 010
s 7o
i!gif: -

150

The track of the Third Miyakojima Typhoon.
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Table 1

Weather records of Typhoon 6816 (Della).

Min. sea-level pressure, mb
Max. wind, m/sec

Max. peak gust, m/fsec
Change of wind direction.
Duration of wind above

10 m/sec
Total precip., mm
Max. daily precip., mm

Max. hourly precip., mm

Max. 10-min. precip., mm

Typhoon 6816

Typhoon 6618

l
1

Miyakojima
Time
JST
942.5 230138

54.3 NE 230006
79.8 NE 222354
Backing

220100~
231700

221053-
231603

230000-
232400

222249~
222349

230340-
230350

289.1

150.0

40.0

10.0

|

Kumejima
Time
JST
947.9 231435

43.7 SE 231250
62.4 SE 231310
Veering

230215
232243

230152-
232125

230000-
232400

231530~
231630’}

231601-
231611

146.0

146.0

22.5

I

I

Miyakojima
Time
JsT
928.9 051001

60.8 NE 050731
85.3 NE 050631
Veering

0410-
0616

040440-
060730

0424
0524

042000~
042100

050820
0830

291.6

236.4

30.2

8.7
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Fig. 2 Hourly changes of wind during the passage of the Third Miyakojima Typhoon.
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Fig. 3 Hourly changes of wind at Miyakojima during the
passage of the Second Miyakojima Typhoon.
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BEHE, AXBOME (Fig. d)
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3.1 TETHAMERMEERE

Table 2 FHIEHBRAICE » THROREQTHELZI LE LB EAKEOHE IR EHEH T

H %o

Table 2 Statistics of the house damaged.

3rd Miyakojima Typh. 2nd Miyakojima Typh.
Region N
Nc Nb Rc Rd RC \ Rd
Miyakojima Isl. % % % }
Hirara City 6863 272 1782 4.0 30.0 10.6 ’ 27.5
Gusukube-Cho 2591 200 695 7.7 34.5 25.0 55.6
Shimoji-Cho 943 210 266 22.3 50.5 30.8 66.9
Ueno-Mura 850 100 246 11.8 40.7 35.1 90.1
Total | uzez | 7e2z | 2089 7.0 | 335 17.6 31.1
Kumejima Isl. ‘\
Nakazato-Mura ‘ 1490 105 149 7.1 17.1 — —
Gushikawa-Mura i 1162 51 165 4.4 18.6 — —_
Total | =2 | 15 | 59 | 17 | — —

EEEREHET %0ERSLEL 7245, HiBlIDL7.6%iC B+ 3 EREBEEORRTS - 7-b b ik 34RO
BERFEBCDLV, TORRICONTREBETTHRET 3,

AREDEEELI6 %ThH-> ThSHH, ZURFBOBNLOSVHEIC K - TRAMNKELE Shick
HEBbNh 3, i

3.2 {FROLBESH

Table 3, 4 FELEBBIOAKEIE T 2ERDO WHELWEIITRLILODTH 2, 7L, BLHED
BELOVWTRHE2ELHBAROEAL LKL TH B, CORDLEERLE 5 %EBICHELTNRLS O
Fig.5, 6 Tk 3, MhDHFEIZ Table 3 DHEDEETH B,

EHBREL CEARBHE TS Kb b 5d, Fig.§ i€ K5 h 2 28RO I DI S M
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Fig. 8 GAKBOEATH 24, I THLBROEMIZIIVEFICRONZ, COERREICHIZOD
FELIZODTH-T, EILVDON TV ZIMDERS 20 i3 RICE T 3RO KFENROETH 3 &
Bbin sz, BERNNEROEE, MENO2, 7, 15B0WEL ETAEEAEOORIIZDEETHD,
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Table 3 Damage to houses in counties of Miyakojima.
, , ] —
‘ R R 2nd Miyakojima Typh.
COUNTY N, N, N ¢ - s P
% % Re Rq
B R ! % %
HIRARA-CITY
| CITY AREA 4047 93 948 2.3 25.7 5.1 20.1
9 KOSHIBARU 50 5 24 10.0 58.0 17.6 422
3 FUNAKOSHI 79 9 16 11.4 31.6 5.7 43.2
4 KUGAI 231 7 69 3.0 32.9 122 48.6
5 MATSUBARA 286 7 45 2.4 18.2 12.6 38.2
6 NANABARU 33 2 14 6.1 48.5 34.2 75.2
7 CHIMORI 9 6 46 6.7 57.8 20.4 80.6
8 YAMANAKA 60 4 22 6.7 43.3 19.5 52.9
9 NOBARUGOSHI 94 12 28 12.8 42.6 29.9 62.4
10 MORIKA 27 2 12 7.4 51.9 8.4 14,0
11 KOMATAKE m 4 21 9.1 56.8 23.1 65.6
12 MIYAHARA 195 12 57 6.2 35.4 22.2 47.3
13 TAKANO 46 0 14 0 30.4 0 5.6
14 SOEDO 108 5 w7 4.6 48.1 11.1 24.1
15 SHIMOKAWA 115 13 38 11.3 4.3 13.8 61.4
16 NISHIHARA 338 22 98 6.5 35.5 16.6 60.5
17 FUKUYAMA 61 6 27 9.8 54.1 28.4 93.7
18 OURA 89 4 30 4.5 38.2 27.6 51.4
19 SHIMAJIRI 115 6 19 5.2 21.7 10.7 42.9
20 KARIMATA 281 35 106 12.5 50.2 19.0 711
91 OGAMI 25 5 10 20.0 60.0 12.0 84.0
22 IKEMAE 424 13 91 3.1 245 14.9 43.0
Total ’ 6838 ‘ 212 | 1782 ‘ 4.0 ‘ 30.0 | 10.6 ’ 27.5
GUSUKUBE-CHO
1 BORA e | 6 | o3 3.5 215 | 362 | 58.2
9 YOSHINO 104 7 | 14 6.7 202 | 234 | 43,0
3 NANAMATA 34 4 6 1.8 204 | 60.0 1.4
4 MINAFUKU 90 6 | 16 6.7 24.4 35.9 80.8
5 ARAGUSUKU 207 28 | 119 13.5 71.0 20.6 53.0
6 FUKUHIGASHI 9% 5 | 22 5.2 28.1 24.3 68.7
7 FUKUNAKA 84 5 | 33 17.9 57.1 56.4 88.1
8 FUKUNISHI 9% 3 | 27 3.1 31.3 24.3 51.6
9 FUKUMINAMI 80 4 | 25 5.0 36.3 40.5 84.8
10 FUKUKITA 55 13 16 23.6 52.7 30.9 76.3
11 NISHIHIGASHI 95 6 35 6.3 43.2 27.2 68.5
12 NAKAHARA 61 6 25 9.8 50.8 19.7 80.8
13 KAJIDO 82 9 32 11.0 50.0 24.4 56.4
14 HIKA 136 11 33 8.1 32.4 26.8 76.8
15 NAGAKITA 81 4 24 4.9 34.6 31.6 45.5
16 NAGANAKA 109 10 38 9.2 44.0 32.4 9.5
17 NAGAMINAMI 116 11 12 9.5 | 19.8 20.8 2.5
18 YOSHIDA 58 2 19 3.4 36.2 10.7 32.1
19 NISHINISHI | 104 12 13 1.5 | 24.0 26.4 52.8
20 NISHINAKA | 95 8 29 8.4 ‘ 38.9 18.4 75.5
91 SHIMOKITA 180 12 62 6.7 411 18.1 0.1
92 SHIMOMINAMI 99 8 20 8.1 | 28.3 10.9 31.7
93 SUNAGAWA 180 6 29 3.3 | 194 6.6 24.3
94 TOMORI 177 4 15 2.3 | 107 20.5 52.1
Total | 2ot | 200 695 77 | 85 | 250 | 556
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‘ R, R4 2nd Miykojima Typh.
COUNTY N, Nc Np
% % Re Rq
% %
SHIMOJI-CHO
{ KURIMA o1 32 25 35.2 62.6 49.0 76.7
2 YONAHA 243 72 ) 29.6 46.9 30.0 64.2
3 UEJI 169 21 65 12.4 50.9 14.6 56.2
4 SUGAMA 130 24 35 18.5 45.4 21.5 66.1
5 IRIE 66 14 14 21.2 42.4 50.0 64.3
6 KATEKARI 36 14 10 38.9 66.7 70.6 90.1
7 TAKACHIHO 88 9 40 10.2 55.7 35.8 86.3
8 KAWAMITSU 120 24 35 20.0 49.2 24.6 60.7
Total ’ 943 | 210 l 266 ‘ 22.3 50.5 30.8 66.9
UENO-MURA
1 UENO 105 10 12 9.5 21.0 34.9 90.1
2 NAKAYAMA 89 9 18 10.1 30.3 4.7 96.4
3 MIYAGUNI 149 19 49 12.8 45.6 35.2 89.8
4 OMINE 41 3 18 7.3 51.2 35.0 90.0
5 SHINZATO 147 7 58 4.8 4.2 30.7 85.9
6 TAKATA 100 24 24 24.0 48.0 35.3 90.6
7 TOYOHARA 99 14 34 14.1 48.5 35.2 89.8
8 NOBARU 122 14 33 11.5 38.5 35.5 90.9
Total 850 ‘ 100 ‘ 246 l 11.8 40.7 ‘ 35.1 ] 90.1
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Fig. 5 The distribution of completely destroyed houses in Miyakojima Isl.
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Table 4 Damage to houses in counties of Kumejima.

COUNTY N; Ne N | R Rq

NAKAZATO-MURA

UEGUSUKU 74

1 3 4 4.1 9.5
2 HIYAJYO ; 64 10 12| 156 34.4
3 UEARA 18 2 3 0 111 27.8
4 SHIMOAKA 30 0 0 | 0 0
5 MAJA 19 13 10 ! 5.9 10.5
6 UNE ) 2 9 2.2 12.2
7 MADOMARI 74 14 13 18.9 36.5
8 NISHI-OH 19 0 3 0 15.8
9 HIGASHI-OH 14 1 3 7.1 28.6
10 TOMARI 40 3 5 7.5 20.0
11 JANADO 130 7 9 5.4 12.3
12 HIGA 148 7 16 4.7 | 155
13 MAGARI 45 9 11 20,0 | 44.4
14 ZENITA 55 4 6 ! 7.3 | 18.2
15 SHIMAJIRI 97 12 16 12.4 ‘ 28.9
16 YAMASHIRO 66 7 8 10.6 | 10.7
17 GIMA 307 13 21 4.2 ! 11.1

Total 1490 105 149 7.0 l 17.0

GUSHIKAWA-MURA

] NAKANDAGARE 55 3 | 6 55 | 16.4
2 GUSHIKAWA 59 7 10 11.9 28.8
3 NAKA]JI 91 4 24 4.4 30.8
4 YAMASATO 50 4 10 8.0 28.0
5 UEZU 33 2 16 6.1 54.5
6 NISHIME 101 6 16 5.9 15.8
7 KUMAJI 32 2 2 6.3 6.3
8 KITAHARA 45 4 14 89  381.1
9 OHARA 91 5 18 55 | 19.8
10 TORISHIMA 193 3 20 1.6 | 104
11 NAKADOMARI 121 3 12 25 9.9
12 OTA 42 0 1 0 | 262
13 KANEGUSUKU 95 4 24 42 | 253
14 KADEKARU 154 | 4 13 2.6 | 8.4

Total 1162 ‘ 51 216 44 | 186
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WTIR, EROEFD1DTHZALHRED ) b AROEESHFECRIT+HEL LR OHRHIK T
WTHRE LR EERN 5,
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Fig. 6 The distribution of completely destroyed houses in Kumejima Isl.
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( The Miyako Wealher Station )

EAZ\E
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2N
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RATE OF COMPLETELY
DESTROYED WOODEN HOUSES

R Water tar Fig. 8 East-west section of Karimata and the rate
' of completely destroyed wooden houses.
Rates in the figure are calculated as
follows: (1) towns are divided into 9 strips
(a-i) of 50 m wide parallel to the main
street as shown in Fig. 9, (2) completely
destroyed houses in a strip, are divided by
the total number of wooden houses in the
strip, because the completely destroyed
houses were all wooden and reinforced
concrete houses suffered fairly slight
damage.

Fig. 7 Topography of Karimata.
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Fig. 9 Locations of damaged houses in Karimata.
Street X 0 (LHIDPSOF B - 1o W0 D T ETH S, WEAINCHETE 50m MOFIGE L TARE
BROLEELENDE Fig. 8 OXHEY, EHICLOE E»S 100m BEOEHH T 2BERNFEA L
15 otze THIE, NW ORMILICH > TE O ETIRHRL, BELHEMU 72720 LBbN 3.

3.4 WHHBOBRESH
EHBOVRTEE?2, FITHEAROHELZI LR REIVMIHTTE 5. K, BHOBRKERE

(A) 2nd Miyakojima Typh. (B) 3rd Miyakojima Typh.

Direction of
severe wind

Directicn of
severe wind

Fig. 10 Distribution of completely destroyed houses in Hirara City. Severe wind
directions in the figure correspond to winds more than 40 m/sec.
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Fig. 11 Relations between the rates of completely destroyed houses in the
Second Miyakojima Typhoon and the Third Miyakojima Typhoon.
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Fig. 12 Relation between rates of completely destroyed houses and maximum peak
gusts. (m: Miyakojima Isl., i: Ishigakijima Isl., k: Kumejima Isl.)
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