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Synopsis

The objective of this paper is to summarize the research activities of Research Center
for Disaster Reduction Systems (the DRS), DPRI. The activities include research
seminars inviting guest speakers from various fields such as disaster risk manager of the

public sector, researchers, education sector and mass-media. Camping involving

academic staffs as well as students is also a highlight of our activities. Research projects

funded by the government as well as outside funding bodies are introduced. Finally, this

paper also include the activity report of visiting professor at the DRS.
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Fig.2 Abuyama observatory renewal event

(Tour to the Japanese-type community room)

Fig.3 Map of evacuation routes for nighttime
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7. Natech Activities

Growing urban populations and industrialization have
resulted in more people and property at risk from natural
disasters and so called Natechs (conjoint natural and
technological disasters). Our research concerns the
evaluation of physical and socio-economic impacts of

these complex disasters and their mitigation in an effort

to promote sustainable development, reduce overall
disaster losses and increase societal resilience. Below we
present a summary of some of the main activities and

achievements in 2015.

7.1 Examining Risk Perception and Household
Hazard Adjustments in Areas Subje ct to
Natechs

We carried out a research study to assess household
hazard adjustments and risk perception for earthquake,
tsunami, chemical and Natech accidents in Osaka Bay,
Japan. Hazard adjustment refers to risk reduction and
emergency management strategies to reduce disaster
impacts such as prevention (e.g., seismic retrofitting,
selection of fire resistant materials) and preparedness
measures (e.g., storing water, food, masking tape). In the
study we examined to what extent disaster information,
hazard proximity, past disaster experience, and
demographic characteristics, among others, affect the
adoption of hazard adjustments and risk perception.

Several studies have investigated risk perception, and
found that it is a key factor in motivating hazard
adjustments and protective actions for natural disasters
(Baker 1991; Sorensen 1991; Riad et al. 1999; Lindell
and Perry 2004; Dash and Gladwin 2007; Perry and
Lindell 2008; Lindell 2013). However, only a few
studies have analyzed risk perception and protective
actions concerning technological or Natech threats
(Mileti and Peek 2000; Steinberg et al. Cruz 2004)
concluding that risk perception formation in the case of
nuclear accidents leads to protective actions, similar to
results for natural hazard events, as well as an overall
low disaster preparedness for technological and Natech
type of disaster events.

Yu, Cruz and Hokugo (2016) studied risk perception
and evacuation behavior following the fires at the Sendai
Refinery triggered by the Great East Japan earthquake
and tsunami on March 11, 2011. The authors found a
significant correlation between low risk perception and
not evacuating. Furthermore, households living closer to
the industrial park were more likely to evacuate than
those living further away, but still in the area under the
Natech influence. The above studies motivated the
current research in an effort to understand residents
awareness of potential Natech hazards, hazard
adjustment and risk perception, and overall trust in

government’s ability to protect them.
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7.1.1 Metho dology

The study involved a stratified mail survey of 2000
randomly selected households living near industrial
parks in Osaka Bay in Sakai (Osaka, Japan) and
Higashinada (Kobe, Japan). A total of 479 households
replied. The effective response rate for the study was
25%.

7.1.2 Main results and conclusion s

Our findings show that in both surveyed areas,
households are well prepared for earthquakes and
tsunami, but not for chemical and Natech accidents.
Respondents said that they do not receive any
information regarding chemical or Natech accidents. The
survey has created awareness concerning chemical and
Natech risks. Households indicated that they would like
to prepare for chemical or Natech accidents in the near
future. Nevertheless, the low preparedness levels suggest
that more needs to be done. Local authorities, industries
and other organizations should carry out activities to
increase household knowledge and preparedness for
chemical and Natech accidents. Such activities could
include education and training programs for adults and
children, workshops, TV or radio programs, and
information pamphlets, etc.

This study found that households from both areas
surveyed had lower risk perception (in terms of
likelihood and severity) concerning the threats posed by
chemical and Natech accidents as compared to
earthquake and tsunami. Protective behavior during these
types of accidents has been found to be positively
correlated with risk perception (Yu, Cruz and Hokugo
2016). Low risk perception may mean that households
may not take protective actions when needed in such
emergency situations.

This study found that households’ level of trust in
government’s ability to protect them under the risk of
chemical and Natech accidents was low. Respondents
had more trust in local government’s ability to protect
them against earthquake and tsunami threats, despite the
fact that the perceived risk from these natural hazard
phenomena was high.

With the danger posed by a large, Mw 9.1 earthquake
and its tsunami along the Nankai trough in Osaka Bay
area, measures should be adopted to increase household
knowledge about the risk from chemical and Natech
accidents in their communities, and the prevention and
preparedness measures that can be taken to protect life

and property in the event of a conjoint Natech disaster.
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7.2 Survey of the Great East JapanEarthquake
and Tsunamilmpact on Industrial Parks

During the 2011 Great East Japan Earthquake and
Tsunami (GEJET), many industrial facilities were
affected to different extents by the earthquake and/or
tsunami. In this study we carry out a series of field visits,
interviews and mail surveys to investigate facility
damage and economic losses, the performance of safety
and mitigation measures, the occurrence of hazardous
materials releases, the emergency preparedness and
response to the these releases, and changes to
preparedness practices at the facilities after experiencing
the GEJET.

7.2.1 Methodology

Field visits, person-to-person interviews, and two mail
surveys were undertaken at industrial parks in Sendai,
Kashima, and Chiba, Japan, after the GEJET. A total of
351 questionnaires were sent out, and we received 48
completed questionnaires resulting in a response rate of
13.3%. The response rate is low for this kind of survey.
Nonetheless, given the general difficulty to access
information from industrial installations, the results are
important because they provide some interesting insights

as to the impacts of the GEJET on the chemical industry.

7.2.2 Resul ts and Conc lusions
Facility Characteristics

Among the 48 industrial facilities surveyed, 65% had
between 0-50 employees, 17% had 51-200 employees,
and 19% said they had more than 200 employees. About
70% of the facilities were oil, petrochemical and
chemical industries, 8% were metallurgical, and 20%
were other types of industries (e.g., electronics,

construction).

Damages

Over three quarters of the facilities surveyed were
damaged by the GEJET disaster. 46% reported being
damaged by the earthquake and/or its aftershocks; 6%
were damaged by the tsunami, and 27% were damaged

by both the earthquake and tsunami. Damage to the
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facilities resulted both from direct damage (e.g., due to
ground shaking, submersion) or indirect damage (e.g.,

debris impact, collapse of neighboring structure).

Shutdown and losses

In addition, the earthquake and/or tsunami resulted in
67% of surveyed facilities to shut down totally, while
25% of them partially shut down. On average, the
earthquake and/or tsunami impacts forced facilities to
shut down totally for 61 days, and partially for 63 days.
The most common cause for shutdown was the direct and
indirect physical damage, as well as indirect impacts due
to loss of electricity, blocked transportation routes, and
supplier company damage. Over 50% of facilities
reported economic losses, and 56% of them indicated

their losses were not covered by insurance.

Hazardous Materials Releases

Hazardous materials release accidents were reported in
nine cases. Two facilities reported fires, and one facility
reported explosions and fires, while six of the surveyed
facilities reported releases of other hazardous materials
that also posed a threat of fire or explosion. In two cases,
residents living near the industrial parks had to be
evacuated because of the chemical releases. Furthermore,
in two facilities the hazardous material releases caused
environmental consequences including air and water

pollution.

Prevention and Emergency Response

Over 50% of respondents reported that they had
prevention and emergency response plan for hazmat
releases during earthquake and/or tsunami. However,
21% of them indicated that the plans were not well
designed to deal with a Natech situation. Prevention of
and emergency response to the releases was hampered by
the concurrent damage to safety and mitigation measures
and emergency response resources due to inundation and
water intrusion affecting safety systems, and emergency
response equipment. Most facilities indicated that loss of
electricity was the most important factor affecting
emergency response capacity. Onsite power generation
plants or back up power generators if available (only 4%
indicated they had them) were most likely flooded, and
those that were not, may have been available only for
lighting purposes, not to operate process equipment.

Our results show that facilities were less likely to take
tsunami protection countermeasures. Thus, to prepare for

any future disaster, measures should be implemented to

prevent or mitigate the direct/ indirect impact by natural
events (such as earthquake and tsunami), and insure the
provision of electricity, especially for critical facilities.
An important issue revealed by this study is that 65%
of the facilities surveyed had no programs or activities to
communicate with the public regarding preparedness for

hazardous materials accidents.

Changes to Improve Safety

Many facilities reported that they were making
changes to improve safety and emergency response plans,
that include communicating with the public. About a
third of the surveyed facilities reported that they have
retrofitted existing buildings, storage tanks, etc. for the
next earthquake, and about a quarter have adopted

specific prevention and mitigation measures for tsunami.
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7.3 Interna tional Nate ch Symposium on
Natural andTechnological Risk Reduction at
Large Indus trial Parks (NATECH 2016)

The International Natech Symposium on Natural and
Technological Risk Reduction at Large Industrial Parks
(NATECH 2016) was held at the Nakanoshima Center of
Osaka University on January 12-13, 2016. The
Symposium was hosted and chaired Prof. Naomi Kato,
Graduate School of Engineering (GSE), Osaka
University (OU), and co-chaired by DPRI, the Port and
Airport Research Institute (PARI), and the National
Maritime Research Institute (NMRI) in Japan. The
Symposium was sponsored by GSE/OU and PARI, and
supported by the Society of Chemical Engineers, Japan,
the Division of Safety , Kansai Branch, the Japan Society
of Civil Engineers, Kansai Branch, the Japan Society of
Naval Architects and Ocean Engineers, the Japan Society
for Safety Engineering, the Calamity Science Institute,

and the High Pressure Gas Safety Institute of Japan.

7.3.1 Backg round and Objectives
Oil storage tanks in industrial parks were heavily

damaged by the large-scale tsunami following the Great
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East Japan earthquake on March 11, 2011. This resulted
in huge oil spills, which led to fire in entire city area. It
has been forecasted that a large-scale disaster with
damage to industrial parks resulting in hazardous
materials releases could impact Tokyo Bay, Ise Bay or
Osaka Bay if a Tokai-Tonankai-Nankai earthquake
simultaneously occurs. It is very urgent to perform risk
assessment of damages and hazardous materials releases
caused not only by large scale earthquake and tsunami,
but also by large scale typhoons, and take
countermeasures to decrease such disasters. This
symposium was aimed at bridging across researchers,
administrative bodies, and industries in the
interdisciplinary fields from the worldwide viewpoint,
and advancing the safety of coastal areas in in Japan and
around the world. The symposium topics included:

Reports and lessons learned from damages
caused by large scale earthquake, tsunami and hurricane
or typhoon in various countries

Risk assessment of oil and gas spill from
industrial parks caused by large scale earthquake,
tsunami and hurricane or typhoon disasters

Advances in technology, design, operation,
evacuation information and communication, and
regulations concerning the development of hard and soft
countermeasures to decrease the risk of these types of

complex disasters in industrial parks.

7.3.2 Summay

The two-day Symposium included prominent national
and international speakers who provided insightful
presentations. Prof. Masanori Hamada from Waseda
University and Chairman of Asian Disaster Reduction
Center gave a keynote talk entitled, “Measures for
Earthquake-Resistance Enhancement of Industrial
Complexes around Tokyo Bay,” delineating the ongoing
efforts in reducing liquefaction damage to industrial
parks from large earthquakes. Dr. Masao Furusho, Head
of the International Maritime Research Centre, Kobe
University, gave a presentation on “Emergency Ship
Evacuation for risk reduction on chemical accidents
triggered by TSUNAMI at Sea Ports from the aspects of
Maritime Sciences,” and Mr. Katsuyuki Miyamoto, Head
of Sakai JCG Security Headquarter Department, Osaka
Coast Guard Office, talked about “Measures of Reducing
Damage caused by Tsunami for Major Vessel Carrying
Dangerous Cargo at Sakai Semboku Port.”

Dr. Angelica Baylon from the Philippine Maritime
Academy of Asia and the Pacific (MAAP) presented the

“Contributions to the state of the Bataan Coast 2005-
2015,” highlighting the Natech risk
management efforts in the Philippines. Prof. Sandhya

need for

Babel from Thammasat University in Thailand talked
about the “Impacts of flood disaster in 2011 on
industries.” Several DPRI students presented their work
including graduate student Haruki Suda, who presented
his work on “Natech risk and evacuation shelters in areas
subject to earthquake and tsunami hazards,” and B4
student, Keiko Kiyohara, who talked about “Incidence of
chemical accidents caused by natural hazard events in

Japan.”
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Publications

“A Further Note on Operational Earthquake
Forecasting: An Emergency Management Perspective”
Seismological Research Letters, Volume 85, Number 5,

September/October 2015

“Status and Power Differentials in the Generation of
Fear in Three California Earthquakes,” International
Journal of Disaster Risk Reduction, 16, March 2016,
200-207

Lectures

10/22/15: "Human Behavior Dimension of Seismic
Intensity Scales,” DRS lecture

1/29/16: “Tendenko, Acceptable Risk and Tsunami
Mitigation in Japan and the United States,” Invited Guest

Lecture, Hirosaki University

Academic Counseling

1/7/16: Attended student presentation session and
provided feedback on presentations and content of
student projects (DRS)

10/1/15 to 4/1/16: Provided editing (English) and
advice on students on abstracts, conference papers,
papers for publication and one Masters Thesis for DRS

and Osaka University students.

Proposal Preparation
Most of the work completed during this period on

“Strong Ground Motion and Human Behavior: Using
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DYFI Data to Assess Behavioral Response to
Earthquakes." This proposal involving myself, Dr.
Yamori and two students, was submitted for funding by
the United States Geological Survey’s External Research
Grant Program on May 28, 2016.
$36,774.

Amount requested

Other Academic Related Activities
1/17/16: Attended 21st annual commemoration of the
Great Hanshin-Awaji Earthquake (1995) in Kobe.

2/3&4/16: Traveled to the US to participate as a
member of the National Earthquake Hazard Reduction

Program Advisory Committee.

2/28/16: Attended/participated in a Sakai City tsunami

evacuation drill.

3/11/16: Attended a 311 commemorative lecture by Dr.

Lori Dengler (Humboldt State University, CA, USA) at
the Tokyo National Museum.
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