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Abstract of Thesis
In this study, the potential risks of tsunami triggered oil spill from industrial complexes were estimated. The
research was conducted in three parts,

1. study of the behavior of oil movement in incoming wave

2. predicting the distribution of tsunami triggered oil spill from industrial complexes

3. predicting the amount of tsunami triggered oil spill from oil storage tanks
Oil storage tanks in industrial zones along the coastal lines have a high risk of major oil spill when tsunamis
attack. The 2011 Great East Japan Earthquake induced a major tsunami, resulting tremendous devastation
along the Pacific coastline of Japan’s northern islands. Heavy oil and gasoline fuel tanks at the entrance of the
Kesennuma Bay, Miyagi Prefecture, were broken and drifted into the bay along with tsunami wave resulting oil
spill. The oil spill strengthened tsunami induced fire in Kessenuma City, and also, it was found that mud samples
in the bay had a high level of oil contamination after the disaster. Likewise, considerably dense industrial
complexes are distributed along the coastline of Osaka Bay. Especially Northern Osaka Port and Sakai Senboku
Industiral Parks consist of a large number of oil storage tanks and oil refineries. The cabinet Office, government
of Japan addresses earthquakes originating in the Nankai Trough, which can unleash a tsunami along the
coastline of Osaka Bay. For reviewing the risk management of Osaka Bay Area, estimating the scenario of
tsunami triggered oil spill from these industrial complexes is urgently needed for planning the ship evacuating
routes from the bay, and the evacuation of residences nearby.
The thesis is composed of six chapters:
Chapter 1 introduces the background and motivation of the research. Oil spill cases in previous tsunamis and
their impacts to the residential zones and environment are presented. This chapter also introduces the difference
between the tsunami triggered oil spill and most common oil spill cases of tanker accidents and gas well blowout.
Chapter 2 categorizes the literature reviews of the methods of analysis and prediction of oil spill cases. Various
approaches of oil spill prediction from different researchers are also presented.
Chapter 3 describes the preliminary analysis of the behavior of oil movement in an incoming wave. Experiments
and simulations were carried out to get deep insight of diffusion and movement of oil in an incoming wave.
Chapter 4 shows the analysis of potential oil spill case from Sakai Senboku Industrial park in Osaka Bay. After
validating the simulation code with the experiments as in chapter 3, the code was used to simulate the full scale
oil spill scenario of potential tsunami triggered oil spill from the industrial parks. And also, the possible
maximum strength of potential tsunami around the industrial parks in the Osaka Bay was estimated by using the
tsunami simulator code developed by the port and airport research institute of Japan (PARI). By combination
these two simulation methods, the results could build a scenario of a tsunami-triggered oil spill from Sakai
Senboku Industrial park.
Chapter 5 explains that the occurrence of major oil spill depends on the possibility of oil storage tanks drifting
with the tsunami run up. It was previously predicted by using the guidelines of Fire and Disaster management
Agency (FDMA) of Japan. Experiments and numerical simulations were carried out to check the behavior of the
tank movement due to incoming wave. The results showed that the guidelines of FDMA overestimated the
amount of oil spill. Therefore, a new modification to the guidelines was proposed.
Chapter 6 summarizes the main conclusions as well as the future works based on the previous chapters are

presented sequentially.
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