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ABSTRACT 
 
This paper reviews major typhoon-induced coastal disasters and coun-
termeasures in Japan since 1950s and introduces some research works 
on their technical issues. It includes Typhoon Vera in 1959 triggering a 
storm surge flood and taking approximately 5,000 lives away, the de-
velopment and enforcement of coastal defense for the Vera-class storm 
surge from 1960s, the appearance of the over-design storm water levels 
in 1999 and 2004, the estimation of the return period of the design 
storm water level, and the uncertainty in the real-time storm surge pre-
diction for disaster prevention works. 
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INTRODUCTION 
 
Japan has been suffering a variety of natural disasters. One of the fa-
mous old literatures regarding with Japanese minds on disasters is Ho-
joki by Kamono Chomei in 1212 (An English translation: Moriguchi 
and Jenkins, 1996). He described the fires, the tornado, the drought, the 
earthquake, and the tsunami, in and around Kyoto in 1177-1185, with 
his feeling of transience in the world based on Shinto and Buddhism 
faith. Each year typhoons crossed Japan toward north, bringing storm 
surges and waves on the coast. The people observed them and produced 
paper documents, stone monuments, and art pictures, such as The Great 
Wave off Kanagawa by Katsushika Hokusai.  
 
The history of modern typhoon-induced coastal disaster prevention 
works began at Typhoon Tess in 1953 that triggered the unexpected 
storm surge flood on the coast of Ise Bay and led the Coast Act in 1956. 
The Typhoon Vera in 1959 flooded the similar area again and took 
much more lives away. These two events gave chances to begin the 
construction and enforcement of long coastal dike on several major 
bays for the design storm water level considering the Vera-class storm 
surge. 

Since then, Japan has encountered no mega storm surge disaster with 
several tens of casualties or more, although storm water level exceeded 
the design one at some locations. The landfall of Typhoon Haiyan in 
2013 on the Philippines encouraged the technical discussions on the 
preparedness for over-design storm surges in Japan. During Typhoon 
Jebi in 2018, no tide station recorded the storm water level exceeding 
the design one for coastal defense on the coast of Osaka Bay, but in-
tense wind and sea water dispersed containers on the wharves in Kobe 
and Osaka Ports, and wave-overtopping inundated the Kansai Interna-
tional Airport from the seawall. 
 
That is the background why this paper reviews the major typhoon-
induced coastal disasters since 1950s in Japan, summarizes technical 
issues on disaster prevention and mitigation measures, and introduce 
some research works, which the author engaged, with additional com-
ments. It focuses on storm surge rather than wind waves, and design 
criteria rather than the performance of structures. 
 
TYPHOON VERA AS THE DESIGN STANDARD 
 
Typhoons Tess in 1953 and Coast Act of 1956 
 
Most of Japanese coastal engineering textbooks begin their disaster 
prevention chapters with the story of the three major disastrous ty-
phoons in early Showa Era; these are (1) Typhoon Muroto in 1936, 
herein Muroto is the landfall point; (2) Typhoon Makurazaki in 1945, 
Makurazaki is the landfall point; and (3) Typhoon Vera in 1959, called 
Isewan and meaning Ise Bay in Japanese. Fig. 1 shows these tracks and 
central pressures at their landfall points and near Nagoya City.  
 
The Typhoon Tess in 1953 in the same figure was slightly weaker than 
these typhoons, but it brought unexpectedly high storm water levels and 
waves on the east and south coast of Ise Bay, destroying long shabby 
coastal dike, such as soil mound covered with light rocks or grass, re-
sulting a wide flood area and a loss of approximately 400 lives. The 
Japanese Government considered of this disaster as well as the severe 
beach erosion on the Niigata and Kaike Coasts and then issued the 
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