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6. The Abnormal Rise of Sea Level that accompanied
the Typhoon of Sept. 21, 1934.

By Ryttard TAKAHASI,

Carthquake Research Institute,

On Sept. 13, 1934, east of the island of Yap, a weak typhoon was found to be progressing
slowly N-W_  After it had changed its course towards the NE on the 20th of the same month
in the neighbourhood of the Rytkyt Islands, its velocity increassd and acquired so much energy
that when it came near Cape Muroto, Sikoku, early on the morning of Sept, 21, its centre showed
the extremely low pressure of 684-0 mm or less, probably a world record for land station, The
typhoon then passed over the east coast of Sikoku, Awazi Island, Kobe, Osaka, Kybto, reaching
the Toyama Bay at noon the same day, It moved with a velocity of about 60~70 kmj/hour,

In the path of the typhoon much damage was done to houses and trees, the wind velocity
everywhere exceeding 30 m/sec, The worst damage however occurred in the coastal districts, owing
to the accompanying sudden abnormal rise of sea level, in consequence of which the sea water
caused inundations, sweeping away human beings and property,

The writer lost no time in visiting the afflicted region, chiefly the coast of Osaka Bay, and
investigated the extent of damage caused by this abnormal rise of sea level, The results of investi-
gation are given in the text, the numerals in the accompanying Figs, 2, 21, and 42 being the
height in meters of the rise of sea level (those of waves % excluded), The shaded areas in Figs,
2 and 21 show respectively the parts of the cities of Osaka and Kobe that were flooded by sea water,

A study of this abnormal rise of sea Jevel, in conjunction with the casc of seismic sea waves,
forces us to the conclusion that it is due to a certain suction-like action on the sea water caused
by the central low pressure of the travelling typhoon, resulting in favorable cases a remarkable
amount, It is also due to the sea water heing driven to the coast or the shores of a bay by the
force of powerful winds, and as this effect is inversely proportional to the depth of the water,
the rise in sea level attains to remarkble proportions, particularly in places of such configurations
as Osaka,

In the case of the present typhoon, the winds changed their direction so abruptly that the sea
level rose almost instantancously, just as in the case of seismic sea waves,

Another contributory cause is the accumulation, owing to the wave pressure, of sea water at the
coasts or in bays, The appearance and disappearance of this effect is gradual, In the present case,
the level changes due to this cause seems to have appeared at Osaka as early as the preceding
midnight, A still further cause is the seiches in bays, which in some cases showed remarkable
amplitudes, although in the present case it was scarcely observed at Osaka,

A very important point to note is that the extent of damage varied, according as to whether
the sea was at high water or low water at the time the typhoon arrived, In this case the sea
was almost at mean level at Osaka, but was at T, W, in Koti prefecture, It is also worthy of
notice that in the present case the waves played an important role in the destruction of houses
and other constructions, a phenomenon that has never been observed so far in the case of seismic
sea waves,

* Unless stated to the contrary, the term ‘““waves” in this paper means the ordinary sea waves
of periods less than 30~40 sec,



¢ v

# SR

s =z

4 EE

Z

(5

[R. TARAHASL]

"

N
(u!ﬁ_g? 2R

I

N \\\E?%;" Il‘:‘,‘\l\“lll
== >/
/

b
\

\
\\\
\

il
s s
‘:.'/f’:./';’; FLS(Z -

. 4 .’;% - i3

g

(i
ol

Pl S R,
8 T "'@"‘ it = e
o[
.-
"

G

fili §

i

10 20 30 N

\,
|

2 W RmmmEks (SRR EITHT 2 BET L YER)
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Iig, 4. The Muro-maru stranded at Sakurazima, Osaka,
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The “Zuiho-maru” sunk at the shore end of the main pier of Osaka Harbour,
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The “*Urado-maru” sunk in front of the Water Police Office, Osaka,
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Fig. 13. The Osaka Customs Inspection [House at the shore end of the

main pier of Osaka IHarbour, whose front was demolished by waves,
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Fig. 19. The reclaimed land at Amagasaki inundated by sea waler,
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[R. TAKAHASL] [B. E. R. I, Suppl. Vol. II, Pl. XXIIL]
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Fig, 30. Destruction of houses at Yura, Awazisima,
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Fig, 31, Damage to embankment of salt fielld at Iukura,
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Fig, 33.
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[B. E.

R. 1., Suppl. Vol. 11, Pl. XXIV.]
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Damages at Mukotani, Ilukura,
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Damage at Mulkotani, ITukura,
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[B. E. R. L, Suppl. Vol. 1I, Pl. XXV.]
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Fig. 34, Destruction of Kagasuno Bridge, Tokusima Irefecture,
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Fig. 35.
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Damage at Motonei, near Komatusima, Tokusima Pref,




[R. TAKAHASL] (B. E. R. I, Suppl. Vol. II, Pl. XXVI]
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Fig. 36. Destruction of houses inside the embankment at Wakanoura,
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Fig, 37, Fishing boats cast up near Sakai,




TAKATASIL [B. E. R. I, Suppl. Vol. II, PI. XXVIL]
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Iig, 39, Damage at the Minamisima, Sakai,
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Fig, 40. The havoc at Matuya, near city of Sakai,
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Fiz, 43,

[B. E. R. I, Suppl. Vol. II, Pl. XXVIIL]
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Fig, 41. Damage at Minamisima, Sakai,
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Damages at Nosima, Awazisima, (By courtesy of Mr, E, Yokoyama,)
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Fig, 44.

Fig, 45, Damage to
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B. E. R. 1., Suppl. Vol. II, PL. XXIX.]
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Damages at Nosima, Awazisima. (By courtesy of Mr, E, Yokoyama, )
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houses at Nosima, Awazisima, (By courtesy of Mr, I, Yokoyama,)
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Fig, 46, Damage to
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houses at Nosima, Awazisima, (By courtesy of Mr, K,
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Iig, 47. Damage to houses at Nosima, Awazisima, (By courtesy of Mr, E,
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Vokoyama,)

Yokoyama,)




