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Report on the Survey of the Abnormal Tidal Waves ‘“Tsunami’’ caused by the Chilian

Earthquakes on May 24th, 1961

-«--=« The relationship between abnormal tidal waves ‘“Tsunami” caused by the

Chilian earthquakes and topography of the coasts «::-:

Geographical Survey Institute

Ministry of Construction
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Résumé

On May 24 th, 1960, early in the morning, the abnormal tidal waves caused by the
chilian earthquakes visited the Pacific coasts of Japan. As a result of a disaster striking the
coasts of Sanriku and other places, 119 persons were tragically drowned, 20 persons were
missing, 5,013 houses were destroyed and many ships were sunk.

Directly after the Tsunami, we surveyed coastal areas of the eastern Hokkaido,. Sanriku,
Joban, Kii peninsula, south-eastern Shikoku and southeastern Kyushu. The writers have drawn
up the Topographical Survey Map of the Coasts showing classification of ‘“Tsunami’’ stricken
areas and Map showing the State of the Abnormal Tidal Waves ““Tsunami’’ by means of the
above mentioned field survey and aerial photographs taken just after the ‘“T'sunami’ ’visited
these coasts’

From these I have leaved the following relationship between abnormal tidal waves
“T'sunami” and topography of the coast :

{1) No regional differences exist on the wave-height of the ‘“Tsunami” on the ocean.
However, there are distinct regional differences on the wave height and the velocity of the
Japanese islands. For instance, the maximum height of the Tsunami was over 8m in Tamagawa
located in the northern part of the Sanriku Coast, but were less than Im in many other places.
Generally speaking, the velocity of the Tsunami was as slow as walking.  But in the case of
Shizugawa-machi, the velocity was as fast as a bicycle.

(2) There are distinct differences between the abnormal tidal waves coming from afar
and those from near. The area attacked by the former is wider (namely, almost all the Pacific
coasts of the Japanese islands) than that of the latter (namely, the Kii peninsula and Sanriku
coasts).

In the case of the former, the water surface was relatively calm. In the case of the
latter, uprighted waves came surging upon the coasts.

Generally speaking, the wave height of the former is higher than that of the latter. In
the case of the former, the wave height at the entrance of each bay is lower but becomes
higher in each bay bottom, and in the case of the latter, vise versa. Generally speaking, the
abnormal tidal waves coming from afar are more gentle at the coasts than tidal waves which
develop near the coasts.

(3) The main routes of the abnormal tidal waves are determined by the topography of

the coasts and the following landforms are convenient for ‘““Tsunami’’ to encroach on.

a) Submarine canyon, water routes, and the deepest part of the ba
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tidal waves, the depth decreased rapidly as they invaded the inland area.

The line where the ‘‘Tsunami’’ disappeared was found at the boundary between the
deltas and valley plains or filled in land and valley plains.

(6) There are distinct regional differences of the abnormal tidal waves. These pheno-
mena are caused by the topography of the coastal line. We classified the types of Tsunami
into the following 7 types by the relationship between topography of the coasts and the state
of Tsunami.

(a) Ria shoreline type

b) Lagoon type
c) Large river mouth type

-

d) Land tied island type
() Flat sand beach type
(f) Smooth rock beach type

Generaily speaking, the ‘“Tsunami’ were violent in the coasts of Sanriku or Kii because
the coasts are Ria-shorelines. Conversely, they were gentle along the coasts of Joban because
they are flat and smooth.

The Ria-shorelines of Sanriku may be further subdivided into V-shaped bays, U-shaped
bays and semi-circular bays. V-shaped bays are formed as a result of the submergence of the
land dissected by small streams. W-shaped bays consist of double V-shaped bays and U shaped
bays result from the land dissected by large rivers.

(6) The types of flood caused by the Tsunami::---- the depth of the stagnant water, its
period of stagnation, the velocity of the current, the erosion and deposition------ vary remarkably
to the type of landforms. Here the following:---- the wave-cut bench, the delta, the sand-spits
------ have a decisive influeuence upon deciding the types of Tsunami. We classified the types
of flood caused by the Tsunami into the following 8 types.

(a) wvalley plain type
b) wave cut bench type

(

() delta type

(d) sand-spits type

(e) sand-dune type
(f) filled in land type

(7) Based on my topographic research of the coast devastated by the Tsunami and
the characteristics of previous Tsunami, I believe that the following bays and harbors are
dangerous to the ‘“Tsunami’ in the future :

Hokkaido district-:---- Kiritappu, Hakodate, Atsugeshi, Otsu

Sanriku Coast------ Hachinoe, Kuji, Omoto, Taro, Miyako, Yamada, Funakoshi, Ozuchi,
Ryoishi, Kamaishi, Toni, Yoshihama, Otsukirai, Ryori, Ofunato, Hirota, Kesennuma,
Shizugawa, Otsupa, Ogachi, Omae, Onagawa, Sameno-ura, Ayukawa, Oginohama,
Watanoha, Ishinomaki, Shiogama.

Kii Peninsula:------ Kainan, Mori, Fukuro, Otsu, Owase, Katsuura, Gokasho, Ago.

Shikoku------ Tachibana, Mugi, Asakawa, Suzaki.

(8) There are two types of tidal wavs, A and B. As is common knowledge, tidal Wave
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A is caused by earthquakes and B is caused by typhoons, In the places where tidal wave A
type is seen, tidal wave B type is hardly seen, and vice versa. The above mentioned phenomena
are attributed to the difference of the topography of the coasts. The Ria shorelines (Sanriku or
Kii coasts) are dangerous to the abnormal tidal Waves caused by earthquakes. However, the flat
and smooth shorelines (Joban coasts) are safe from them, but dangerous to those caused by
typhoons.

(9) As a countermeasure of ‘“Tsunami’” some villages located along the coast were safely
relocated in the highlands. However, because of a substantial increase in population and indu-
strial expansion, many people migrated back to the coast and many houses and factories were
constructed.

Hereafter, planning of cities and villages to be located along the coasts will be influenced
greatly by a considuation of the coastal topography and the type of Tsunami to be expected in
the area.

Thus, the type of abnormal tidal waves can be determined according to the shorelines
and the microtopography of the plains along the coasts. If we have abnormal tidal waves in
the future, it is possible for us to foretell what kind of tidal waves can be expected and how
much damage they may do by studying the topography of shorelines and microtography of the

plains along the coasts.
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