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Synopsis
The objective of this paper is to summarize the research activities of the Research
Center for Disaster Reduction Systems (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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Photo 1 World Tsunami Awareness day seminar
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9. Challenges for Natech Risk Management
Implementation
9.1 Research at the Disaster Risk
Management Lab
Several studies have been carried out at the Disaster Risk
Management Lab during the fiscal year 2022. These
include investigating chemical industry supply chain
managers’ experiences and protective actions against
floods, developing an integrated model for the simulation
of rain-induced debris flow impact on oil and gas
transmission pipelines to determine the probability of
failure in the far and near fields, developing and testing a
serious game for Natech risk awareness and literacy
raising, and the study of Natech incidence in Colombia
with a special focus on oil and gas transmission pipelines,
among other studies. A summary of these studies is

presented below.

9.2 Investigating experiences and
protective actions against flooding in the
chemical industry

This study aims to understand past experiences and

preparedness of oil and gas industry managers concerning
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flood and flood-triggered chemical accidents (Natech)
hazards. The study investigates managers’ proactiveness
in preparing against floods and Natechs through the lens
of a “revised” Protection Motivation Theory (PMT)
conceptual model. Distinguishing from the original model,
the proposed model considers three types of risk
perceptions, namely deliberative, affective, and
experiential (Ferrer et al., 2016). The proposed model also
integrates rational analysis, negative emotions, and
heuristic intuition into the measures of risk perception.
Furthermore, this study analyzes five cognitive biases that
could reduce risk perception and protective intention. To
test the conceptual model an online questionnaire survey
was developed and applied to industry in Colombia. Data
for the study was also collected in Colombia in March
2022 through nine industrial visits and interviews in
Bucaramanga, Bogota, Barranquilla and Cartagena, and a
workshop in Bogota with safety managers from fifteen oil
and gas companies. The preliminary results of the
questionnaire survey show that experiential risk
perception, response efficacy, self-efficacy, and resource
availability are strong drivers in predicting protection
motivation, whereas normalcy bias lowers deliberative
risk perception and optimistic bias lowers both

deliberative and affective risk perception.

The preliminary results of the interviews provided
interesting findings on the steps that companies are taking
to assess and prepare for flood and Natech hazards, but
they also highlight the industry’s need for guidance on
how to protect their installations against the potential
negative effects of flooding. Furthermore, they are
concerned that flood events may be increasing in
frequency and severity in recent years possibly due to
climate change. Thus, future work will involve the
preparation of recommendations based on the study
findings including guidance on flood disaster prevention
and mitigation measures. A manuscript based on this work
is under preparation and will be submitted to a peer-

reviewed journal for possible publication.

9.3 An  integrated model for the
simulation of debris flow impact on oil and
gas trans-mission pipelines

Landslides represent the number one natural hazard
impacting oil and gas transmission pipelines in Europe
and the United States (U.S.), often with huge economic
losses. In this study, we developed a novel quantitative

mechanistic methodology to simulate the cascade process

from the rainfall infiltration in areas subject to debris flow,
to the debris flow process, the impact of debris flow loads
on oil and gas transmission pipelines, and to the
estimation of pipeline failure probabilities at both the
regional scale and in the near-field. The study provides a
valuable tool that is computationally efficient and can
support the decisions of local authorities, stakeholders,
and operators for risk assessment, prioritization of hazard
mitigation measures and emergency planning, or
decisions regarding pipeline siting. A manuscript has been
published in Heliyon Journal (Cell Press) based on this
work, and a second one is currently under review in

International Journal of Disaster Risk Science (IJDRS).

9.4 The effect of subjective well-
being on risk perception and disaster
preparedness actions

Subjective well-being (SWB) may be an influential factor
in disaster risk management, along with other
psychological factors relevant to disaster preparedness. To
examine these relationships, a conceptual model was built
based on a review of the literature. This study investigated
the relationships between SWB, trust in government, risk
perception, direct past disaster experience, and disaster
preparedness actions based on data from an online survey
in Japan. The proposed model was analyzed by employing
structural equation modeling. The results show that SWB
and risk perception have positive effects on preparedness
behavior. The results were consistent with previous
studies and the degrees of the observed effects were
similar between SWB and risk perception. This implies
that SWB or Well-being, in general, may play a crucial
role in the process of ensuring that citizens are adequately
prepared against hazards. However, our study did not
determine specifically which are the most important
factors for well-being at this stage due to the limited
explanatory power of variables like risk perception and
direct experience. Thus, further research is needed to
explore this influential factor with a survey on a larger
scale. A manuscript based on this work has been submitted
for consideration in the International Journal of Disaster
Risk Research (IJDRR) for publication.

9.5 Incidence of Natech accidents in
Colombia

The aim of this study is to identify and analyze past
Natech accidents in Colombia with a special focus on
accidents along oil and gas transmission pipelines in

Colombia triggered by rain-induced landslides. The aim
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of the study is to understand accident incidence and trends,

pipeline characteristics, and accident dynamics. Data for
the study was retrieved from accidents reported to the
National Agency for Environ-mental Licenses (ANLA)
database in Colombia (a mountainous country with
pipelines all over the territory) complemented with
information from news, and government and industry re-
ports. Over 10,000 accident records between 2000-2021
were analyzed. There were 230 Natechs accidents
identified, which represent about 2.4% of all accidents
reported. 114 accidents were caused by flooding, 98 by
landslides, and the rest by other natural hazard events.
There were a higher number of Natechs, 109 events,
reported on oil and gas transmission pipelines, than in any
other type of infrastructure including fixed installations.
91 of 109 were caused by landslides. An increasing trend

in the number of Natechs since 2000 was found, with peak

values corresponding to years under La Nifia phenomenon.

63% of pipeline releases involved natural gas and the
incidence was found higher in newer (<20 years) and
smaller pipelines (2"-8"). The analysis led to a better
understanding of the chain of events leading to the

accidents and helped to identify direct and indirect

impacts on the environment and surrounding communities.

Some pipeline segments suffered repeated accidents over
time, pointing to the need for better risk reduction
measures as well as efforts to communicate risk to
communities living near the right-of-way of the pipelines.
The results of this study can support industrial operators
and government organizations in prioritizing risk

reduction measures and risk management policies.

9.6 Others

In 2022, based on work carried out at the lab, there were
five fully refereed papers published in international
journals including the IJDRR, IJDRS, and Heliyon.
Furthermore, the lab contributed with a book chapter by
Hamidazada, M. and Cruz, A.M. (2023) entitled, "Disaster
Vulnerability, Displacement and Resilient Livelihoods
Among the Afghan Urban Women", in Islam, M.R. (Ed.)
Livelihoods:

Perspectives from South Asia (Diverse Perspectives on

Disaster, Displacement and Resilient
Creating a Fairer Society), Emerald Publishing Limited,
Bingley, pp. 55-80 (https://doi.org/10.1108/978-1-80455-
448-720231004). Finally, the lab members participated in

14 international and domestic conferences in 2022.
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14. A Summary of 2022 Academic Activities
for James D. Goltz, Guest Scholar and
JSPS Fellow (Yamori Lab)

Having received a research grant from the US-Japan
Foundation and a fellowship from the Japan Society for
the Promotion of Science, I entered Japan on April 24,
2022. Our funded project, administered through Kyoto
University, was to conduct a survey of 736 municipal and
prefectural governments in the Nankai region to assess
planning for possible receipt of an earthquake warning or
advisory from the Japan Meteorological Agency (JMA).
These warnings or advisories, termed “special earthquake
warning information” would be issued based on the
occurrence of potential precursory seismic activity in the
Nankai Trough, part of the subduction zone along the
Pacific Coast of Japan. This scenario driven operational
earthquake forecast system was new in Japan and given
the high probability that a major tsunami-genic earthquake
would occur in the region in the next 30 years, our
assessment was both of academic and practical interest.
Nearly 59 million people reside in this earthquake and
tsunami-vulnerable region and their safety is of paramount

importance. Our project included 4 faculty and two post-
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doctoral scholars representing 5 universities; I serve as

Principal Investigator and project director.

Our project included in-depth interviews with scientists,
university faculty, journalists and disaster managers as
well as the survey. The interviews were to provide us
background detail on available planning guidance from
the national government, the scientific basis for the
forecasting system and any inquiries into regional
earthquake planning in advance of launching our survey.
These interviews began in July and extended through the
summer. The survey was initiated in mid-October with
completed questionnaires from 469 of 736 jurisdictions, a
return rate of 63.7%. We discovered that 84% of the local
jurisdictions surveyed reported having plans for receipt of
an earthquake warning or advisory from the JMA, though
many plans lacked essential components that would assure
optimal safety for residents. Based on preliminary
findings, we applied for and received funding for a second
year during which we agreed to develop a comprehensive
planning guide and conduct workshops throughout the
Nankai region to promote comprehensive planning for a

possible warning or advisory for a major earthquake.

Additional scholarly activities while in
residence at DPRI 2022

September 1, 2022: Keynote Speaker at the annual
meeting of the Japan Association for an Inclusive Society.
Presentation Title: “Persons with Access and Functional

Needs: Lessons Learned in Recent Disasters”.

September 21-23: Attended and presented at the annual
meeting of the Integrated Disaster Risk Management
Society (On Line). Oral presentation: “Operational
Earthquake Forecasting and Planning for Response to
‘Special Early Warning Information’ in the Nankai Region

of Japan”.

December 1, 2022: Received the DPRI Research Award
for Outstanding Contributions to Research and Education.
Award lecture entitled: “Disasters Without Borders: The
Coronavirus Pandemic, Global Climate Change and the

Ascendancy of Gradual Onset Disasters.”

December 13-16, 2022: Attended and presented at the
American Geophysical Union meeting in Chicago, Illinois,
USA. Presentation Title: “Assessing User Response to
Earthquake Early Warning: A Supplemental Questionnaire
for ‘Did you feel it?

15. REPORT ON VISIT TO KYOTO UNIVERSITY,
JAPAN
Summary of activities of Dr. Miranda
Dandoulaki as visiting professor at DPRI,
Kyoto University (April 17 to September 30,
2022).

1 was privileged to spend more than five months in
DPRI at the very kind invitation of Professor Ana Maria
Cruz and the DPRI faculty. DPRI is a world-acclaimed
institution that holds a strong interest in knowledge
implementation to meet the needs of society. In this, DPRI
fully matches my professional and personal position as a
mediator between research and policy towards making
knowledge on disaster risk reduction and disaster

management (DRR/DM) useful, usable, and used.

In DPRI, I was kindly allowed to take part in the works
of Disaster Reduction Systems (DRS) and was assisted in
every way possible to have a fruitful visit. The time was

well spent in the activities summarized below.

15.1 Research field visits

I'had the privilege of taking part in numerous field visits
that gave me the unique opportunity to witness disaster
risk reduction and disaster preparedness at a local level.
Equally important, they enabled a better understanding of
culture and, therefore the

Japanese society and

contextualization of Japanese disaster management.

Naruto, Tokushima Prefecture, May 28 & 29, 2022.

Professor Yoshiyuki Yama, Kansei Gakuin University,
kindly shared his knowledge of Naruto, an area where he
maintains lasting relationships with the local community.
Our visit there involved a thought-provoking meeting on
evacuation planning with community leaders at Muyacho
and visits to local flood works and the Tokushima
Prefectural Disaster Prevention Center. Noteworthy was
seeing exhibited in Nakakirai Kasuga Shrine a historic
stone from 1654 warning for floods. My first field visit
made me realize the central role Japanese communities

play in disaster management.

Higashi-Miyoshi, Tokushima prefecture, June 18 & 19,
2022.

Professor Y. Yama generously led us to places where he
has built close links with local communities. Central to
our visit was having the experience of Prof. Yama's Café

Philosophique at Okusu House near a magnificent 1000-
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year-old tree, an event that facilitates the participation and
interaction of locals and visitors in a thematic dialogue. It
has been exciting to see the effort to enhance local

processes of community participation and empowerment.

Okayama, July 9, 2022.

Professor Cruz kindly allowed me to participate in a
Workshop organized by Okayama Prefectural University
to inform Shimobara residents who present special needs
in a disaster. After the Workshop, the field visit and a
meeting with community leaders in Soja town, which was
severely affected by flood and NATECHs in 2018,
demonstrated that disasters can generate also positive

results in community cohesion and participation.

Miyagi Prefecture and Iwate Prefecture, August 26-28,
2022.

The reconstruction of Tohoku after the GEJE disaster is
considered emblematical. At the gracious initiative of
Professor Cruz, we visited (with Visiting Professor
Urbano Fra Paleo) Miyagi Prefecture (Sendai and
Onagawa) and Iwate Prefecture (Kamaishi, Taro, Otsuchi
and Rikuzentakata). We aimed to witness the
reconstruction, focusing on spatial and developmental
aspects. We were privileged to get insightful guidance
from eminent colleagues:

e  Professor Michio Ubaura, Department of
Architecture and Building Science, Tohoku
University, delivered a comprehensive lecture
on reconstruction following GEJE.

e  Professor Masaaki Minami, Department of
Civil and Environmental Engineering, lwate
University, knowledgeably guided us in the
field in lwate and organized targeted visits to
noteworthy places and our interaction with
locals.

We were impressed by the extent and range of
reconstruction. What I take home as a valuable realization
is the wise employment of disaster memory to promote
DRR and social cohesion, and the challenges in the

developmental regeneration of areas already faced with

diverse social and economic challenges before the disaster.

Chizu, Tottori prefecture,

Tokushima prefecture, Septemberi6-18, 2022.

and  Higashimiyoshi,

In Chizu, Emeritus Professor Norio Okada maintains a
long-lasting partnership with the local community. A
seminar and a meeting with community leaders on

evacuation planning and meetings in Tamary Bakery and

Brewery and Tanoshi Café on local developmental
processes revealed how the community progresses in
dealing with acute shocks and chronic socioeconomic
stressors.

In our follow-up visit to Higashimiyoshi, we attended a
seminar on communal traditional meeting spaces and had
the experience of another Café Philosophique at Okusu

House.

Each one of the field visits was momentous and
together engendered similar valuable lessons to grasp. For
one, they revealed the admirable long-lasting commitment
of academia in Japan to support local communities in real
life and

demonstrated the solidarity between academics in

to put knowledge into practice. They
different universities who were open and generous enough
to share knowledge and time with their visiting colleagues.
They highlighted the unique role of communities in
dealing with acute shocks and chronic pressures, therefore
also with disasters, that complements the activities of

governmental and other official organizations.

15.2 Learning and knowledge exchanges
Taking part in DRS works allowed me to know better
and highly appreciate my colleagues in DRS. Their high-

level pioneering research was inspiring.

I was fortunate to have exchanges with other colleagues
to whom I owe for the intellectual stimulus they gave me
and the generous sharing of time and knowledge. To
mention only a few, Professor Norio Maki, DPRI, shared
intriguing feedback on spatial dimensions of post-disaster
reconstruction in Japan in a research area of mutual
academic and professional interest. Mika Shimizu,
SDGs and Global Resilience

Research Project, Kyoto University, introduced me to risk

Assistant  Professor,

governance in Japan. Norio Okada, Emeritus Professor at
Kyoto University, urged me to focus on DRR/DM
implementation challenges and introduced me to the
implementation science group. In addition, I had
particularly meaningful one-to-one and group exchanges
with the students of Gruz Lab, especially with the Ph.D.
students Dimitrios Tzioutzios, Song Su, Namulun
Borjigin, and Lina Maria Parra. Relationships with other
Visiting Professors have been precious both at a

professional and a social level.

15.3 Conferences, seminars, and meetings

DPRI has been a vivid and enriching learning
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environment. In this framework, I attended a monthly
seminar on cultural theory by Prof. Y. Yama, aimed at
introducing Japanese culture to foreign researchers. I
participated in the monthly Colombia-Japan virtual Café
that brings together researchers from all over the world. I
gained from the stimulating Sogo Bosai and IDRIM
lectures. I was invited to deliver a talk (entitled
'Discussing resilience to hazards from the point of view of
disaster management in Greece') at the 57th Sogo Bosai

Seminar on June 3, 2022.

15.4 Time off activities

Living in Uji and working in DPRI allowed me to
experience a culture that is very different from the
European one. Everyday activities, interactions with
people, attending cultural events, and visiting places,
some of which are of outstanding beauty, gave me many
pleasant moments and worthy experiences. Moreover,
they facilitated a better cultural understanding and
appreciation of Japanese society and its remarkable ethos,
therefore a better grasping of DRR/DM policies and

practices in Japan.

15.5 Results of Visiting Professorship
My visit was even more fruitful than I expected and has
already given concrete results. It's worth mentioning
enduring interaction with Ph.D. students, ongoing
processes to link Greek institutions and scholars with
GADRI and IDRIM, and valuable contextual knowledge
that is key to better assessing the transferability of
Japanese advancements in DRR/DM policies and
practices into the Greek context. I aspire that current

efforts will generate even more outcomes in the future.

15.6 Acknowledgments

All the above would not be possible without the kind
support of many people. I sincerely thank DPRI faculty
members for kindly inviting me to become a Visiting
Professor and Professor Michinori Hatayama, Director of
DRS, for making efficient arrangements for my visit.
Amid the COVID-19 crisis, formalities were quicksand
therefore I am very grateful to Mrs. Toyoko Shimizu,
Secretary of DPRI, for her unceasing efficient support
before and during my visit. I am indebted to all my
colleagues in DRS for their kindness and hospitality. They
made me feel welcome and facilitated my rapid
integration into the Unit. Likewise, I am deeply indebted
to many colleagues and new friends who made my stay

enjoyable and worthwhile. Last but certainly not least, I

wish to express my deepest gratitude to Professor Ana
Maria Cruz for her assistance and consideration and the
intellectual stimulation I gained from working closely
with her. She and her students in Cruz Lab made my visit

pleasant and worthwhile.

In conclusion, DPRI's initiative to invite quest
researchers has been proven scientifically and culturally
beneficial and an effective way to enhance international
exchanges and scientific collaboration. I can acknowledge
that my time in Japan enriched my worldview and
positively affected the way I conduct research and
collaborate with colleagues. For those, I feel forever
indebted.
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