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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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9. Challenges for Natech Risk Management
Implementation

9.1 Introduction

Natechs refer to natural hazard-triggered technological
accidents involving the release of hazardous materials.
These accidents can have detrimental effects on the
environment, health, economy, and society. With
increasing risk awareness and past experiences, more
attention from scholars, industries, and governmental
authorities has been drawn to Natech risk management.
However, the appearance of new accidents every year,
highlights the need for continued research and
collaboration to improve Natech risk management and to
prevent future Natech disasters. During the fiscal year
2021, Natech activities were aimed at better under-
standing the cascading process of landslide impacts on oil

and gas pipelines, and improving risk communication

regarding Natech hazards and risk.

There is also urgent need for continued efforts to
improve the understanding and management of Natech
risks among diverse stakeholders including researchers,
administrative bodies, industries, and communities from
around the world. Thus, through several workshops and
meetings, we exchanged global perspectives on Natech
risk management, shared experiences from inter-
disciplinary fields on risk assessment and management
practices, and on innovative risk reduction measures for

Natech risk reduction.

A summary of the main activities is presented below.

9.2 The Development of a Novel Integrated
Methodology to Simulate the Cascading
Impacts of Debris Flows on 0il and Gas
Pipelines

In the past fiscal year, Cruz lab proposed three
methodologies to assess pipeline failure probabilities and
hotspots at multiple spatial scales. The first methodology
is to simulate the three phases of the debris flow that
include the triggering of the debris flow, its propagation,
and the impact of the debris flow on a pipeline at a
regional scale. Through the methodology, for different
routes of a pipeline, the at-risk pipeline length and
location can be obtained and changed with the variation of
pipeline segment length. Furthermore, at the regional
scale, the pipeline hotspot length has the same trend as the
previous study and the maximum allowable pipeline
segment length can be determined. The second method-
logy assesses the pipeline Natech accident probability
when a debris flow has multiple sources. This method-
logy involves the same three phases of the debris flow
including the triggering of the debris flow, its propagation,
and the impact of the debris flow on the pipeline. Through
the integration of unstable slopes in ArcGIS, the different
loads can be obtained with the combination of different
probability intervals, which is used to calculate the
pipeline Natech accident probability with the conside-
ration of operation conditions. The results show the
importance of probability interval classification and
different probability interval classification approaches can
lead to different probability results. A third methodology
was proposed to calculate the process of debris flow and
the impact on the pipeline through the integration of the
3D debris flow simulation (DebrisInterMixing) and
modified pipeline failure mechanical models. Then,
through the polar coordinates approach and random

sampling, the pipeline failure probability can be obtained
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under the different pipeline alignments, segment lengths,
and operation condition scenarios. The results show that
with the increase in pipeline segment length, the pipeline
failure probability increases. The findings can be used to
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 during the pipeline life

cycle.

9.3 Exploring Natech risk communication
for participatory risk management

Natech risk information deficiency may result in
individuals that are lacking the necessary information to
conduct effective preparedness against and appropriate
response during a potential Natech accident. However, it
is not clear if there is demand (risk information appetite)
for Natech risk information among citizens of areas
subject to Natech hazards. To understand this issue, Cruz
lab looked into the determinants and sociodemographic
influences that shape individuals’ situational perceptions
and communicative behaviors toward chemical risk
information disclosure, selecting Japan and Korea for a
comparative study. The study results indicated that there
is appetite for Natech risk information, but that there is
limited information available. Trust in government and
businesses, perceived decision power-sharing, gender, and
age are found to positively influence citizens’ situational
motivation to communicate about Natech risk. The
findings suggest that in both countries, individuals are
concerned about Natech accident risk, indicating that
individuals are motivated to be informed and
communicate about Natech risk. The availability of
Natech risk information can promote transparency and can
be used to disseminate risk information to help all
involved stakeholders to make risk-informed decisions.
Based on the above study fundings, Cruz lab developed a
novel, educational, role-playing board game: EGNARIA.
This serious gaming is designed to raise Natech risk
awareness and generate discussions about risk
management strategies, chemical information disclosure,
and risk-informed decision-making concerning Natechs
among stakeholders. The game was pilot tested with
graduate students at Osaka University and Kyoto
University, and the game impact was assessed via an
evaluation survey applied to game participants before and

after the game trials.

9.4 IDRiM2021 Conference

IDRiM2021 Conference is the 11™ International

Conference of the International Society for the
INTEGRATED DISASTER RISK MANAGEMENT. The
conference was hosted by DPRI, Kyoto University, and
Cruz lab contributed to the planning and organizing of the
event. Due to the coronavirus pandemic situation around
the world, the event was held fully online on 22-24
September 2021. A special session on Participatory
Approaches for Natech Risk Reduction was chaired by
Prof. Cruz and Prof. Krausmann. In this session, Cruz lab
presented the work “Evaluation of the probability of
debris flow and pipeline failure due to debris flow through
the application of a Monte Carlo method”. Furthermore,

Cruz lab students presented their work.

9.5 The 6% International Symposium on
Natural Hazards Triggered-Technological
Accidents: Global Perspectives for Natech Risk
Management

Another important achievement in 2021, involved the
co-organization of the 6th International Sym-posium on
Natural Hazards Triggered-Technological Accidents:
Global Perspectives for Natech Risk Management (Natech
2022) by DPRI and the Colombian ‘National Unit for
Disaster Risk Management (UNGRD)’. The symposium
was held in a hybrid manner in Bogota, Colombia, on 10-
11 March, 2022. Over 1000 people participed online and
approx. 300 persons attended the event in person. This
important event was inaugurated by the Director of
UNGRD and the Ambassador of Japan to Colombia. Prof.
Cruz attended the symposium in person and gave speeches
for both the opening and closing ceremony of the event.
Several members of Cruz lab presented their work
“Identification and Analysis of Landslide Events in
Hydrocarbon Transmission Pipelines”, “A  Serious
Gaming Approach for Natech Risk Awareness and
Chemical Information Disclosure”, and “Developing A
Simplified Model for Assessing the Pipeline Failure
Probability Due to Multiple Independent Sources of
Rainfall-Induced Debris Flow”. With the opportunity, the
lab members got a chance to exchange research
knowledge and experiences in the field of Natech risk
management. Furthermore, a volume in the Springer

IDRiM Book Series is currently under preparation.
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Fig. 1 Photo of Workshop
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Table 1. Characteristics of Factors Associated with

Disaster Preparedness Behavior in Japan and Abroad
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14. Summary of activities of Dr. Hamilton
Bean as visiting professor at DPRI, Kyoto
University from June 1 to October 1, 2021.

I was delighted to return to DPRI at the invitation of Dr.
Ana Maria Cruz and the DPRI faculty after having briefly
served as a guest researcher in the fall of 2019. The timing
of my visit coincided with a major lockdown across Japan
in response to a rising wave of COVID-19 infections.
Despite the challen-ges, the visit was productive. It
culminated in the first U.S.-Japan expert workshop on
mobile alert and warning (online) September 8—10, 2021.
I would like to thank the DPRI students, faculty, and staff
for their kindness and support.

My research focuses on understanding the institutional,
communicative, and behavioral dynamics of mobile
public alert and warning. I returned to DPRI to continue
my cross-national comparison of public responses to
mobile public alert and warning messages, critical
message characteristics, geotargeting and multimedia
capabilities, and how differences among commu-nities (in
terms of accessibility, education, trust, security, and
privacy) impact the efficacy of mobile public alert and
warning. These challenges intersect Natech accidents in
Japan, where citizens and visitors face increasing
technological dependency for risk communication,
tensions between self-judgment and reliance upon
authorities for protective-action initiation, increasing
frequency of mobile public alert and warning issuance,
and intensified disasters due to climate change. The
comparative research I undertook at DPRI has helped
researchers pinpoint critical technological and social-
scientific uncertainties and opportunities. Through my
experiences at DPRI, I am better able to assist
stakeholders in developing interventions in community
preparedness, public education, policy, planning, and

training.
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Fig. 2 Inaugural Okusu Seminar in
Higashimiyoshi, Tokushima Prefecture

Fig. 3 Hiking the Kyoto Trail in Arashiyama with
Dr. Ana Maria Cruz and Ph.D. Students

14.1 Fieldtrip to Higashimiyoshi and
discussions with community leaders and
members

On June 19, 2021, I joined DPRI faculty, affiliated
faculty, and local community members for the inaugural
Okusu Seminar in Higashimiyoshi, Tokushima Prefecture.
There, I had the opportunity to speak with the community
leader responsible for the issuance of community-based
alert and warning messages. He shared his view that in a
life-threatening emergency, community members will
take their own protective actions and do not expect to rely
on government-issued mobile alert and warning messages.

Following the issuance of landslide alert and warning
messages in Kyoto on July 3, 2021, I met with a group of
foreign residents to discuss their reactions. The messages
were rendered in Japanese, but English speakers with
technical know-how were able to translate the messages
using their mobile device. The foreign residents expressed

dismay for the multiple messages and lack of geo-

targeting precision. “Message fatigue” and “cry wolf
syndrome” were constructs that surfaced in discussion. In
speaking with DPRI students about this case, one said, “I
was scared at first because of the very noisy alarm I got,
and then the recorded message I was not able to record and
translate. Due to the fact that these messages are to be
received any time, I could only take screenshots, but [ was
not able to record the voice message. I could translate this
was not in my area, but I was still a bit confused.” I also
spoke (via Zoom) with a community leader in Soja City.
He believed that mobile public alert and warning
messages needed to be sent earlier to reduce delay and
promote self-evacuation, especially for older people.

The July 3, 2021, landslide messages in Kyoto were the
same day as the landslide disaster in Atami, Shizuoka
Prefecture, that killed 19 people. The Atami case
illustrated the challenges of mobile alert and warning
policy ambiguity. Specifically, Japan uses a five-level
evacuation advisory system developed by the Japan
Meteorological Agency (JMA). The JMA recently revised
its advisory system based on public feedback that the
meanings of certain advisory levels were not well
understood. While the JMA provides advisories, mobile
public alert and warning messages (including those for
evacuation) are issued at the discretion of each
municipality and/or prefectural government. In the Atami
case, the JMA successfully prompted the Shizuoka
prefectural government to issue a Level-4 evacuation
warning, but despite multiple contacts between JMA and
Atami officials, the municipality only issued a Level-3
warning that instructed people to prepare elderly and
vulnerable populations for possible evacuation. Atami
officials eventually issued a Level-5 advisory, but only
when the landslide was already well underway. Moreover,
85% of surveyed Atami residents reported receiving no
mobile alert and warning message at all. The Atami case
illustrated policy gaps among JMA, prefectural
governments, and local governments in consistently
defining thresholds or triggers for the issuance of mobile
alert and warning messages and evacuation instructions.
The case underscored the hesitancy of government
officials (both U.S. and Japanese) to issue mobile alert and
warning messages under conditions of uncertainty.

To discuss these issues, on July 14, 2021, Dr. Mika
Shimizu and I met with an official in charge of the disaster
prevention section of the Kyoto Prefectural International
Center. Likewise, on September 26, 2021, Dr. Shimizu, Dr.
Norio Okada, and I met with members of the Shuhachi

community disaster risk reduction group in Kyoto to learn
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more about local mobile alert and warning processes and

share perspectives.

14.2 U.S.-Japan expert workshop on
mobile alert and warning

Along with Dr. Ana Maria Cruz, Dr. Mika Shimizu, Dr.
Keri K. Stephens, Dr. Matthew McGlone, and Dr. Sharon
Strover, 1 organized and conducted the first U.S.-Japan
expert workshop on mobile alert and warning (online)
September 8-10, 2021. Funded by the Japan Foundation’s
Center for Global Partnership (CGP) and responding to
the Sendai Framework for Disaster Risk Reduction 2015—
2030, the workshop compared U.S. and Japanese mobile
alert and warning contexts, systems, policies, and
messages to investigate possibilities for international
harmonization of mobile device-based early warning. The
workshop involved 25 participants, 8 from the United
States and 17 from Japan. The participants included a mix
of members of Japanese national and local government
organizations, Japanese private sector organizations, and
U.S. and Japanese academic institutions, all of whom have
a stake in disaster risk reduction. The small number of
participants allowed for wide-ranging discussion across
the three days of the workshop. The workshop’s sessions
revealed two interrelated issues that repeatedly surfaced
among workshop participants: culture and policy. The
workshop illuminated several possibilities and problems
confronting U.S., Japanese, and global stakeholders as
they develop, deploy, and seek to improve the
effectiveness of mobile alert and warning systems and
messages. A summary of the workshop appears in the
article, “Mobile Alert and Warning in the United States
and Japan: Confronting the Challenges of International
Harmonization,” published in the International Journal of

Disaster Risk Science.

14.3 Selected presentations
participation, and additional publication

July 27, 2021, Presenter, “Mobile Technology for
Public Alert and Warning: Increasing Resilience or
Vulnerability?” Kyoto University Resilience Society
Roundtable @GSAIS

September 3-5, 2021, Participant, Sogo Bosai Camp

(online)
September 23, 2021, Chair, YSS, IDRiM Conference

September 24, 2021, Panelist, Discussion #3, “Challenges

of Integrated Disaster Science for the Upcoming Decade,”
IDRiM Conference

September 24, 2021, Chair, Special Session 9, “Mobile
Public Alert and Warning in the United States and Japan:
Exploring Shared Challenges and Key Differences,”
IDRiM Conference

September 25, 2021, Session 2: “Emerging Risks and
Complex World,”

Symposium on Disaster Management in a Complex

Governance in a International
World: New Focus and Approach. Kanreki Celebration for

Professor Ana Maria Cruz and Professor Hirokazu Tatano

During my two-week quarantine upon arrival in Japan,
1 was able to produce an essay that was later published in
the IDRiM Journal, “Researching Integrated Disaster Risk
Management from an Interpretive/Critical Perspective.”
Originally created as a presentation for students
participating in the Sogo Bosai Camp, the essay describes
what an interpretive/critical perspective on integrated
disaster risk management entails and highlights related
research contributions in the field. These contributions
offer researchers examples of interdisciplinary,
international, multi-methodological, and cross-cultural
research in an array of disaster contexts that reflect the
philosophical ~and normative commitments of
interpretive/critical scholarship. The essay describes my
experiences in applying an interpretive/critical perspec-
tive in researching the U.S. Wireless Emergency Alerts
(WEA) system, and it explores the value (and risks) that
such a perspective holds for policy intervention, institu-

tional practice, and one’s own professional development.

Finally, many helpful conversations were had with
DPRI students, faculty, and staff, especially the Ph.D.
students in “Cruz Lab”: Namulun Borjigin, Lina Maria

Parra Orduz, Song Su, and Dimitrios Tzioutzios.
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