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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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1. Introduction: Natechs, are

tropical cyclones increased from 408 million to 792

they a problem?

Natechs refer to natural hazard-triggered technological
accidents (Cruz 2003, Murray 2023). Increased population
in highly urbanized industrial areas subject to natural
hazards has increased exposure to potential Natech events.
According to a recent study, published in Nature, the

authors found that the world population exposed to

million people annually over the period 2002 to 2019 (Jing
et al. 2024). The authors note that the highest increase is
in Asia, although Europe and other areas have seen
increased exposure as well. This increase in tropical
cyclone exposure has been accompanied by global
increases in chemicals production (Statista 2024), with the
highest growth expected in China (BASF 2023).

Recent work by Luo et al. (2020, 2024), found that
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the incidence of Natech events is also increasing. The
authors found an increase in the number of Natechs events
over the period from 1990 — 2017 (Luo et al. 2020), and
further analysis up to 2023 showed a similar trend (Luo et
al. 2024). In particular, tropical cyclone related Natechs
have had the largest increase.

Industrial installations and other infra-structure that
handle hazardous materials may be affected by more
intense or prolonged tropical storms due to climate change
(Mudd et al. 2014a, b; Ting et al. 2019). Understanding
the probability of future Natech events due to tropical
cyclones is crucial for Natech risk assessment and risk
reduction. Luo (2023) developed a methodology to
estimate the empirical probability of tropical cyclone
related Natech (TSNatech) events using chemical accident
data from the United States National Response Center
(NRC) database, and climate data from the Scenario
Model Intercomparison Project (ScenarioMIP), using
wind energy as a proxy. ScenarioMIP data were simulated
under different Shared Social-economic Pathways (SSP)
scenarios, developed in the 6th version of the Coupled
Model Intercomparison Project (CMIP 6) at a regional
scale. Based on the proposed methodology, TSNatech
probabilities were forecasted for the period 2021-2100,
using the ScenarioMIP data. The study results showed
weak changes in TSNatech probabilities for 2021-2100,
although, compared to TSNatech probabilities for 1990—
2017, TSNatech event occurrence probabilities increased
significantly around the Gulf of Mexico, and along the
United States east coast. Moreover, in a warming climate,
the counts of extreme TSNatech probability could
increase, and the clustered TSNatech event occurrences
could also become more serious. Although we were able
to conclude that the TSNatech occurrence probabilities
change with different trends / pathways under different
future climate scenarios the mechanism of how the
elements in these scenarios affect the changes in
TSNatech probability have remained unclear—making
this a very important future research direction. Most
importantly, the work demonstrates that Natech incidence
in areas subject to tropical cyclones is likely to increase,
and that this increase coupled with higher population
density and increased exposure of chemical installations
due to the forecasted growth of the chemical sector, may
lead to increased risk.

Governments, industry, researchers, and other
stakeholders will need to make efforts to better document
the impacts of climate change on chemical industry,

strengthen risk treatment and risk reduction measures

considering those potential impacts, and build in flexible
and adaptive systems based on concepts of resilience
engineering. Furthermore, efforts could be supported
through Natech education programs to help raise
awareness concerning Natech risk. A better understanding
of Natech risks can contribute to promoting more resilient
industries (Cruz and Suarez-Paba, 2019).
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FETHE : Pierre-Yves Bard (ISTerre, Institute of Earth
Sciences, University Grenoble-Alpes, Grenoble, France,
Visiting Professor of the Research Division of Disaster
Management for Safe and Secure Society, DPRI)
& B : Site amplification factors for generic to site-specific
seismic hazard assessment: an overview of recent and

ongoing developments in France and Europe
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1  : Rob Goble (Research Professor of Environmental
Science and Policy, George Perkins Marsh Institute, Clark
University, Worcester, Massachusetts, USA)

B H : Some implications of the social amplification of

risk framework (SARF) for disaster risk management
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Department of Biological and Ecological Engineering)
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B H : Moving a discipline forward: Education,

Measurement, and Modeling of hydrological Systems
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7 B : Predictability of moist convection and tropical
cyclones: satellite radiance

insights from all-sky

assimilation
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F#J#H 2 : Xiaolong Luo (Institute for Disaster Management
and Reconstruction, Sichuan University, China)

M H : What is the role of climate change in the incidence
of Natech?
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A : Daniel P. Aldrich (Professor, Department of
Political Science and School of Public Policy and Urban
Affairs, Director, Security and Resilience Studies
Program, and Co-Director, Global Resilience Institute,
Northeastern University, Boston, MA, USA)

# H : How Social Infrastructure Builds Resilience?
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B © Subir Sen (Associate Professor, Department of
Humanities and Social Sciences, Indian Institute of
Technology Roorkee, Roorkee, India)

& H : An Assessment of Economic Impact due to

Disasters: The case of India
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. Kaushal Keraminiyage (Associate Professor,
Centre for Disaster Resilience, School of Science
Engineering and Environment, University of Salford, UK)
& B : Modelling Barriers and Enablers to Participatory
Risk-Sensitive Urban Developments in Sri Lanka — a
Total Interpretive Structural Modelling Approach (TISM)
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FEHE © Caroline Gevaert (Assistant Professor, Faculty
of Geo-Information Science and Earth Observation (ITC),
University of Twente, Netherlands)

& H : Accelerating Earth Observation Services for

Resilient Development - the Digital Earth Partnership
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Dr. University of Natural Resources and Life Sciences
Vienna, Department

of Spatial, Landscape and
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Infrastructure Sciences, Institute of Spatial Planning,
Environmental Planning and Land Rearrangement,
Austria)

B B : Community-University-Interaction for sustainable
spatial development - The Case of integrated spatial and

energy planning in Austria
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I : James Goltz (Guest Scholar of Research Center
for Disaster Reduction Systems, DPRI)
#H B : The Ojai California Earthquake of August 21, 2023:
Earthquake Early Warning Performance in the MS5.1

Event
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HEF . Khalid M. Mosalam (Professor, Taisei Prof. of
Civil Engineering & PEER Director, University of
California, Berkeley, USA)

& H : PEER Overview & NLP Approach for Rapid

Earthquake Reconnaissance
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3 : Josué Tago Pacheco (Associate Professor, School
of Engineering, National Autonomous University of
Mexico)

B H : Underlying Physics of the Tectonic Kinematics in

Mexico

5 A& - Martin Céardenas-Soto (Professor, School of
Engineering, National Autonomous University of Mexico)
& H : Strong Ground Motion Variation due to Local
Complex Geology During the Earthquake of September
19,2017 Mw 7.1)
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A Kaori Kitagawa (Associate Professor Institute
of Education, University College London (UCL), UK)

Masayoshi Inoue (Faculty of Education, Ehime University)
# H : Learning and Teaching of Climate Change,
Sustainability and Disaster Risk Reduction in Teacher

Education in England and Japan
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i 1# & . Miranda Dandoulaki (Visiting professor of
Research Center for Disaster Reduction Systems)

B H : Enabling knowledge for disaster risk management
from Samos (Greece)

implementation: Evidence

becoming tsunami-ready
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i 78 # : Hamilton Bean (Professor, Department of
Communication, University of Colorado Denver, USA)

# H : The Problems and Prospects of Mobile Public
Warning in Japan and the United States: A Sister Cities
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Collaboration
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i {E 7 : Thian Yew Gan (Professor Emeritus, University
of Alberta, Edmonton, Canada, Lead Author, AR6-WGI,
Intergovernmental Panel of Climate Change (IPCC),
Research Ambassador, German Academic Exchange
Service (DAAD))
FE H : Impact of climate change on precipitation extremes

across Japan and east Asia
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H5L)

® Awareness (U A7 ~DKDX)
Understanding (U 2 7 ~OHRERD 5)

®  Satisfaction (with proposed solutions) (#2242 41
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®  Enactment (fERIK O Efi)
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9. Challenges for Natech Risk Management
Implementation
9.1 Research at the Disaster Risk
Management Lab
The Disaster Risk Management Laboratory was involved
in several research projects during the fiscal year 2023.
These include the refinement and implementation of a
series game developed at Cruz lab to promote dialogue
and raise risk awareness concerning natural hazards and

natural hazard triggered technological (Natech) accidents.

9.2 Are serious games a good strategy
to promote multi-stakeholder dialogue and
risk awareness? Case study application of

EGNARTA
Improving hazard and risk-informed decision-making for
the risk management of Natechs is challenging for
government officials as well as citizens due to the lack of
risk information disclosure for these types of hazards
(Tzioutzios et al. 2022). Past studies (Yu et al.2017;
Kinoshita 2014) have shown that there is little to no
information provided to residents regarding chemical and
Natech hazards and risks. Industry restricts access to this
type of information resulting in negative effects on
disaster prevention and preparedness planning for these
events.

Cruz lab’s previous work in the design and testing of
a serious game to promote information sharing and
awareness raising supports the idea that non-traditional
approaches can be helpful in this regard. This is the aim
of EGNARIA (Educational Game for Natech Risk
Awareness) (Tzioutzios 2022), a serious game designed in
Cruz lab. In 2023, we carried out several trial workshops
with university students which helped to refine the game.

Later, we conducted 8 gaming workshops in 4
Colombian cities (Bogota, Medellin, Bucaramanga and
Cartagena) and 1 Japanese city (Takaishi City, Osaka). We
had a total of 84 participants that included representatives
from national, regional and local government authorities,
the chemical industry, civil society, policy and
communities. Questionnaire surveys were applied before

and after the workshops, and the responses analyzed.

The results of the workshops demonstrated the
suitability of the game to promote dialogue between
different actors in a territory and raise awareness.
Furthermore, the participants, both in Colombia and in
Japan, found the game to be a valuable tool not only to
increase risk awareness, but also to improve disaster

literary, and preparedness for these complex events.

9.3 Comparison of Mobile Public Alert
and Warning for Disasters in Japan and the
United States: A Sister Cities
Col laboration

Both Japan and the United States have pioneered and
adopted mobile phone technologies to support public
warning for natural and human-caused hazards and
disasters. However, both countries have experienced
problems with the nonuse or misuse of these systems.
With Hamilton Bean (PI) and Kensuke Takenouchi, we
collaborated on a study with the aim of establishing

connections between the sister cities of Yamagata, Japan
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and Boulder, Colorado, USA through a series of
workshops at four levels: 1) university researchers
working in the area of disaster risk communication; 2)
regional meteorological officials involved in natural
hazard detection; 3) prefectural/county officials involved
in mobile public alert and warning dissemination; and 4)
Yamagata and Boulder citizens who have experienced
success and/or failure in receiving mobile public alert and
warning messages for imminent hazards. The study
findings showed that there are shared problems and
prospects regarding the appropriate level of local
adaptation versus global standardization of mobile public
warning. The findings can help officials who are
increasingly relying on mobile public warning systems to
keep communities safe amid the intensifying impacts of

climate change.

9.4 Others

In 2023, based on work carried out at the lab, there
were six fully refereed papers published in international
journals including Climate, Weather and Society,
International Journal of Disaster Resilience in the Built
Environment, Journal of Environment and Pollution,
among others. Furthermore, the lab contributed with a
book chapter by Bean H., Shimizu, M., & Cruz, A. M.
(2023). Mobile instructional communication for public
safety and community resilience. In D. Sellnow & T.
Sellnow (Eds.), Communicating safety and risk (pp. 339-
358). Berlin: Mouton de Gruyter. Finally, the lab members
participated in 14 international and domestic conferences
in 2023.
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12.  Summary of the activities of Guest
Scholar James D. Goltz

During the year 2023, James Goltz continued work as
Principal Investigator on a project funded by the US-Japan
Foundation and the Japan Society for the Promotion of
Science. This project was initiated in 2022 and is funded
through Kyoto University. The project personnel include
six co-investigators representing Kyoto University,
Doshisha University, Kansai University, Shiga University
and Kyushu University. The study objectives are to assess
the level of planning by 736 municipal governments for
receipt of an earthquake advisory or warning from the
Japan Meteorological Agency (JMA). We accomplished
this objective by conducting a survey to assess whether
jurisdictions had planned for receipt of “special
earthquake warning information” and, if so, what the
plans contained. We also conducted a series of in-depth

interviews to develop a deeper understanding of the
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operational forecast system operated by the JMA and
follow up the survey with selected local governments with
what were regarded as exceptional plans. The survey was
launched in 2022 and activities during 2023 included
analysis of survey data, completion of a non-technical
report of findings and three journal articles published in
Seismological Research Letters, Disasters, and The
Monthly Survey Report of the Miyagin Economic
Research Institute. We also published a planning guide for
local disaster managers and held the first of several
regional training seminars to promote planning for an
operational earthquake forecast in the Nankai region.

The survey was completed in early 2023 with a return
rate of 64% (N=469) and the years activities included data
analysis and completion and publication of a non-
technical report of findings that included data from sixteen
in-depth interviews. We also completed three journal
articles, one in English and two in Japanese. The non-
technical report of survey findings was completed,
published, and submitted to our funding agencies,
interested parties and the Kyoto University library. The
journal article was accepted for publication in the journal
with minor revisions requested by reviewers. In addition
to the formal publications based on the survey and in-
depth interviews, Prof. Goltz wrote an Op-Ed essay on the
project that was published in the English language Japan
Times newspaper on June 18, 2023 entitled “An
Earthquake Warning System for the Pacific Coast of
Japan.”

The survey and in-depth interviews identified gaps in
city and prefectural planning for an earthquake advisory
or warning for the Nankai region and the second objective
of the project was to promote comprehensive planning in
the region. This portion of the project involved two related
strategies: develop a planning guideline based on best
practices and conduct a series of regional training
workshops to promote planning using our planning guide.
During 2023, we developed and published a guideline for
planning specifically for receipt of an advisory based on
the occurrence of a magnitude 7 class earthquake or a slow
slip event that accelerated over a short period of time or a
warning based on the occurrence of a magnitude 8 class
earthquake. Using the survey results and several Cabinet
Office White Papers which recommended some planning
elements for local jurisdictions, our group developed a
comprehensive guideline for planning which was
completed in August 2023. This guideline was used for the
training seminars and was to be incorporated into a web

portal for disaster managers planned for 2024.

The second strategy was to conduct a series of one-day
training workshops in the Nankai region to promote
planning for an earthquake advisory or warning. These
training workshops were to be of two types: training that
included multiple jurisdictions within a prefecture or
workshops for individual jurisdictions. These training
workshops followed a format in which members of our
research group made brief presentations to introduce the
subject followed by presentations by the host city or
prefecture on planning already accomplished. For some
training workshops the plan was to hold a session in which
a scenario involving an advisory or warning was presented
and to which the participants must respond, announcing
what their department or division would do in response.
While several training seminars were planned, during
2023, only one was conducted in Miyazaki Prefecture on
August 30, 2023. By the end of the year, three additional
training workshops were planned: Wakayama Prefecture
on January 10, 2024; Kuroshio Town on January 30 and a
special workshop for NHK on January 22nd. The project
received approval for a six-month unfunded extension
from April 21, 2024 until October 21, 2024.

13.  REPORT ON VISIT TO KYOTO UNIVERSITY,
JAPAN

Summary of activities of Dr. Miranda

Dandoulaki as Visiting Professor at DPRI,

Kyoto University (December 28, 2023 to

March 27, 2024)

I was honored to be appointed for a second time as a
visiting professor at the Center for Disaster Reduction
Systems, DPRI. During my stay in Cruz Lab, I was
generously supported to make the most out of my three

months stay.

My visit was marked by the Noto Hanto earthquake
(MIMA 7.6) at 16:10:09 JST on the first day of 2024.
Being in Uji, I witnessed how Japan handles tsunami
warnings and emergency information to the population.
Moreover, I was offered the opportunity to visit the
disaster area with Cruz Lab about one and a half months
after the earthquake, on February 11-13, and to contribute
to the field report. My first-hand experience was used to
inform the Greek public through a press interview, and the
findings of a research project on emergency evacuation in
case of an earthquake that was commissioned by the
Earthquake Planning and Protection Organization of

Greece.
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Moreover, I was fortunate enough to follow up on the
emblematic reconstruction of Tohoku after the GEJE
disaster. Under the knowledgeable guidance of
Professor Norio Maki, with Prof. Cruz we visited the area
on March 23-24, 2024. Starting from Kamaishi to
Rikuzentakata and Kesennuma, and all the way to Sendai,
we stopped at several places to appreciate how space was
transformed through reconstruction. At Sendai, Professor
Michio Ubaura, Tohoku University, was kind enough to

enlighten us on developmental issues.

Other field visits, in Chizu for the “Book-reading and
Café Philosophique Combined Event” (March 16-17,
2024) and in Yamagata (March 6-8, 2024), demonstrated
the commitment of academia in Japan to support local

communities and pursue putting science into practice.

On a day-to-day basis, taking part in the works of DRS
and Cruz Lab allowed me to hold meaningful exchanges
with students and colleagues, and to appreciate their high-
level research. In DPRI ‘s enriching learning environment,
my humble contribution was the 87th Sogo Bosai Seminar
entitled

“Enabling knowledge for disaster risk

management implementation: Evidence from Samos

(Greece) becoming tsunami-ready” on February 14, 2024.

For all I gained during my visit, I would like to thank
profoundly the Director of DRS Professor Michinori
Hatayama and all DRS faculty for inviting me and making
me feel at home. I should also acknowledge Miyauchi
san’s crucial assistance. Finally, I want to express my
deepest gratitude to Professor Ana Maria Cruz for her
companionship and the intellectual stimulation I gained

from working with her.

The IDRiM2025 Conference with the topic “Advancing
Disaster Risk Reduction in Islands and Remote Areas”
will take place in Samos, Greece, on September 28 —
October 1, 2025, and it will be my opportunity to return
some of the hospitality and kindness I experienced in
DPRI.
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