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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.
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Fig. 1 Concept of district disaster prevention planning

project in a broader sense
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7. Natech Research Activities

7.1 Introduction

The complex interactions between natural hazards
and industrial installations that handle hazardous
materials have contributed largely to exacerbate their
impacts on communities and the environment.
floods,
tropical cyclones, among other hazards, have affected

Earthquakes, tsunamis, landslides, and
industrial parks in Japan and around the world
causing chemical accidents resulting in huge

economic losses and environmental damage.
Accidental releases from industrial infrastructure can
be triggered by failures inherent to the industries
themselves, however accidents triggered by natural

hazards, known as Natech events, are currently
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receiving special attention due to their potential to
impact large areas.

Risk
Management was very active in 2019 through

Prof. Cruz’s laboratory on Disaster
domestic and international research activities on
Natech risk reduction. Several reconnaissance field
trips to investigate Natech accidents in Saga
Prefecture due to flooding and in Chiba Prefecture
caused by typhoons were carried out. Furthermore,
Natech risk

management was held in Medellin, Colombia, and a

an international workshop on
special Natech session was organized at the IDRiM
Conference in Nice, France. In addition, several
international projects were carried out with partners

in the United States and Korea, and several scholars

from France, Italy and the United States visited DPRI.

They included Prof. Emmanuel Garnier, a disaster
historian, from the University of Franche-Comte in
France, and Associate Professor Hamilton Bean, an
expert on mobile early warning and risk
communication, from University of Colorado in
Denver. The next sections present a few examples of

the research activities carried out.

7.2 Development of the Natech Rate-Me
Framework for Risk Management

The main aim of this research study was to develop

a comprehensive area-wide risk management
framework and rating system for evaluating the level
of performance of industry when faced with Natech
scenarios. The identification of the framework main
elements, and element components were carried out
through an extensive literature review, analysis and
comparison of existing building rating systems with
different approaches, and expert elicitation. The
proposed framework elements’ wusefulness and
appropriateness were corroborated through expert
discussion from academia, governmental
organizations and industry.

The main achievements of this study included the
development of the area-wide risk management and
performance rating system framework premised on a
probabilistic risk assessment methodology, enabling
industrial facilities to assess their coping capacity
when faced with conjoint natural-hazard triggered
chemical accident scenarios. The framework
contemplates the interaction between the technical
and organizational

systems, governance, risk

communication, and community participation, and
proposes to integrate the different stakeholders’ roles
within the
strategies. By looking at both the industrial facilities

and interactions risk management
and their interaction with the external environment,
the proposed framework is an important contribution
to promote resilient territories.

Two papers were published based on this work,
one in Safety Science (Suarez et al. 2019), and the
other in Progress in Disaster Science (Cruz and
Suarez 2019) based on this work.

The framework’s usefulness and appropriateness
were corroborated through meetings, workshops,
questionnaire surveys, and discussions and field
visits with experts from academia, government, and
industry in Japan and in Colombia. The results of the
surveys, interviews and field visits in Colombia have
been included in another paper in Safety Science
(Suarez et al. 2020).

The research work has been disseminated to the
academic community, government bodies and other
stakeholders
conference presentations in Japan, China, Colombia,

through several workshops, and
and France, and through the organization of citizen
meetings and focus groups with community residents

in Sakai (Osaka) and Shimobara (Soja City).

7.3 Natech Risk Management Stakeholder
Workshop in Medellin, Colombia

Cruz lab organized and co-hosted a multi-
stakeholder workshop on Natech risk management in
Medellin, Colombia in October 2019. The Area
Metropolitana del Valle de Aburra (AMVA -
Metropolitan area of the Aburra valley), a regional
government body, was the local host. Four faculty
from DPRI, namely, Prof. Cruz, Prof. Tatano, Prof.
Nakagawa and Prof. Matsushi traveled to Colombia
for the three-day event. The aim of the workshop
was: 1) to present an introduction to Natech risks in
an effort to raise awareness on the need for dedicated
efforts for its risk management; ii) to present and
discuss available methods and tools for Natech risk
management; and iii) to promote multi-stakeholder
dialogue and discussion concerning risk information
disclosure, communication and participation.

Over 80 participants attended the workshop
including industry safety

engineers, process

specialists, geoscientists, and operator, local
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government officials, representatives from the
national government, and first responders. The
workshop included field visits to an area that was
under landslide risk affecting two major oil and gas
pipelines belonging to Ecopetrol, Colombia’s largest

oil industry.
1.4 Natech accident investigations
Several Natech accidents occurred in 2019 in Japan,

and field investigations were carried out in Saga and
in Chiba Prefectures. Brief summaries are presented

below.

7.4.1 0il spill caused by flooding at
Ironworks factory in Omachi town, Saga
Prefecture

This study investigated a large oil spill at an
ironworks factory in Omachi town, Saga prefecture,
during the severe flooding that hit southwestern
Japan in late August 2019. The oil spill dispersed by
the flood waters contaminated land, crops, citizens’
homes, and a hospital in Omachi town. Due to the oil
spill, pumps used to pump rainwater out of the
affected area had to be stopped to prevent further
contamination, resulting in oil-water mixture
stagnating in the area for several days. This meant
that residents who had evacuated vertically, moving
to the upper floors of their homes, had to be rescued
in the middle of strong oil vapours. The oil spill’s
possible long-lasting impact in terms of health and
environmental pollution requires monitoring and
further investigation.

The study found that oil spills caused by floods had
already occurred at the same site, highlighting the
need to improve risk management of chemical
hazards, update flood risk maps that consider the
possible effect of climate change, as well as the
potential for these types of secondary events and
other compound disasters, and propose more
effective strategies for emergency planning and
response.

71.4.2 Field investigation to understand
damage to industry from Typhoon 15

Field visits and interviews to investigate the
impact of Typhoon 15 on industrial installations in
Chiba and Ibaraki Prefecture. Interviews and a plant
visit were carried out in Tokyo and Ichihara City. The
interviews revealed that the onsite gust wind speed

near the Chiba Police Headquarters reached to 53 m/s,

and exceeded 42 m/s at Sodegaura and Anegasaki
districts. Despite the record wind speeds, the typhoon
caused relatively minor damage to industrial
installations. Damage reported included the collapse
of a cooling water tower, and damage to scaffoldings,
step ladders and equipment insulation. A minor
hazardous materials release was reported with no
injuries or offsite consequences.

In the case of the facilities visited, no shut-down
was performed prior to typhoon landfall, and the
installations continued normal operation during the
typhoon. In the United States Gulf of Mexico,
industrial installations systematically perform
shutdown operations, de-inventorying of storage
tanks that are considered more hazardous and take
other precautions before the arrival of a major
hurricane (Category 3 on the Saffir-Simpson
Hurricane Scale) (Cruz and Krausmann 2009). In the
future, emergency measures, such as shut-down of
high risk processes should be considered before the
arrival of typhoon force winds, particularly with the
possibility of stronger typhoons affecting coastal
areas in Tokyo Bay, Nagoya and Osaka Bay. Another
point of concern raised during interviews with
company officials was the possibility of tornadoes
which could generate winds exceeding the design
wind loads of industrial structures. In fact, just before
the arrival of typhoon force winds during Typhoon
19 on October 12, 2019, a tornado was reported in
Ichihara City (Takahashi 2019; Spectee 2019). Thus,
the potential for tornadoes is a real possibility.
Finally, damage to the cooling tower at JMTR
showed the need to prevent deterioration of

equipment through appropriate inspection and

maintenance.

7.5 Visit by Dr. Emmanuel Garnier, Research
Professor at CNRS, University of Franche-
Comté (France).

Professor Emmanuel Garnier's stay is part of the
CNRS PICS SECURES project which involves the
CNRS
(University of Franche-Comté in Besangon, France)
and Prof. Cruz at DPRIL
supported by a Memorandum of Understanding

Chrono-Environnement laboratory
This collaboration is

between both institutions. During his stay between
September 2019 and July 2020, he led several
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ongoing and new projects including:
7.5.1 Historical disaster database from
The Japan Times

In collaboration with Prof. Ana Maria Cruz and in
accordance with the objectives set out in the
SECURES project, Prof. Garnier created a new
database devoted to disasters that have occurred in
Japan since the middle of the 19th century. The
historical disaster database is based on an exhaustive
search of the archives of the Japan Times newspaper,
whose Executive Board granted him exceptional
access. At the end of 4 months of work in the online
archives of this newspaper, more than 2,000 data
were collected between 1865 and 2000. Among them,
around thirty events concern natural hazard triggered
technological disasters (known as Natechs).

Prof. Garnier actively carried out research with
other colleagues at DPRI including Dr. Florence
Lahournat. Their study was made possible thanks to
collaboration with the Lake Biwa Museum and the
Geospatial Information Authority of Japan (Tsukuba
University) which provided significant support in
terms of cartography (GSI Maps) and historical data
already collected by the GSI. Several meetings took
place at the Museum as well as field visits with Dr.
Robin James Smith (naturalist) and Dr. Michinori
Hashimoto (historian). Several dozen monuments
were visited and studied from an interdisciplinary
perspective (history, anthropology, environment) in
the Lake Biwa region and several interviews were
held with residents.

7.5.2  Memorandum of Understanding (MoU) t
between DPRI and the University of Franche-
Comté

With Prof. Cruz,
establishment of a Memorandum of Understanding
(MoU) between DPRI and the University of Franche-
Comté (UFC, Besangon, France). The visit of the
President of the University of Franche-Comté
Jacques BAHI to DPRI and his meeting with the
director of DPRI, Prof. Hashimoto and the steering
committee on December 3, 2019 led to the signing of

Prof. Garnier proposed the

the MoU between the two institutions on March 16,
2020.
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