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2024 International Training Workshop (ITW) on
Smart Technology and Earthquake Risk Management
October 28 — November 2, 2024

Taipei, Taiwan

GTESES!

Rendi Ahmad Rustandi (University of Tsukuba)

RiLFHid, a3 v V=7 AW TH % 51E O National Science and Technology Center for

Disaster Reduction (NCDR. i THO X -

FKERFRHG) B X OFHACTH BUS TP R

DFEMIZE D 20244F10 H29H~ 11 H 1 HICHBES BT — 27 ¥ 3 v TNOSHE T,

1. Introduction

The 2024 ITW was co-organized by the National
Science and Technology Center for Disaster
Reduction (NCDR) and the New Taipei City
Fire Department, with support from the National
Science and Technology Council (NSTC), Taiwan.

The 2024 ITW aimed to empower participants
in seismic risk management by applying smart
technology. The workshop brought together
academics, practitioners, and emergency
responders interested in smart technology and
earthquake emergency management. Participants
exchanged knowledge on seismic science and
technology, explored intelligent information
platforms and tools, and attended invited talks
featuring case studies of recent catastrophic
earthquakes. They also actively explored
emergency response decision support systems
and participated in tabletop exercises, promoting
collaboration and mutual learning.

The workshop was expected to inspire
innovation and promote science-based technology
to enhance seismic risk management in Southeast
Asia, South Asia, Pacific Island nations, and

globally.

2. Workshop Content

P 28 October 2024: Arrival in Taiwan
P 29 October 2024:

® Registration, welcome address, self-
introductions, and group photos

@ Keynote Speech 1: Dr. Clyde Louchez (Chief,
Security Cooperation and Plans, Center
for Excellence in Disaster Management
(CFE-DM), the United States) explained
the mission and vision of CFE-DM, foreign
disaster response and collaboration, climate
change impact program, platforms, etc.

@ Keynote Speech 2: VAdm (ret) Alexander P.
Pama (Senior Resilience Advisor, National
Resilience Council (NRC), the Philippines)
explained the private sector’s role in inclusive
and innovative earthquake resilience in the
Philippines.

@ Keynote Speech 3: Silvestre Z. Barrameda,
JR (Executive Director, National Resilience
Council (NRC), the Philippines) explained
the multi-stakeholder approach for evidence-
informed local risk & resilience governance
in the Philippines.

® Keynote Speech 4: Dr. Ir. Suko Prayitno Adi,
M.Si., M.I.LKom., IPU (Acting Director, the
State College of Meteorology, Climatology,
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and Geophysics of the Republic of Indonesia
(STMKG), Indonesia) explained about
introduction to Indonesia’s tsunami early
warning system, STMKG and smart disaster
sensor network project STMKG-NCDR
2024-2025.

® Panelist 1: Dr. Kentaro Tabata (Deputy
Executive Director, Department of Urban
Disaster Resilience Engineering, National
Research Institute for Earth Science and
Disaster Resilience (NIED), Japan) explained
about E-defense: a shaking test facility to
reproduce earthquake damage and evaluate
countermeasure technologies.

@ Panelist 2: Dr. Ching-Yuan Yang (Assistant
Researcher, National Science and Technology
Center for Disaster Reduction (NCDR),
Taiwan) explained the properties and impact
of the ML7.2 Hualien Earthquake on April
3rd, 2024.

® Dinner

P 30 October 2024: Presentation Session from

NCDR Researchers

® Panelist 3: Dr. Bing-Ru Wu explained a
mesh-based earthquake scenario simulation
tool and its application in disaster reduction
planning.

® Panelist 4: Dr. Chih-Hao Hsu explained
how machine learning can assist in building
earthquake impact assessments.

@ Panelist 5: Dr. Ming-Wey Huang explained
the application of mobile phone data in
disaster reduction.

@ Panelist 6: Dr. Wen-Ray Su explained how
to leverage spatial information science for
smart disaster management.

® Panelist 7: Dr. Tzu-Yin Chang explained
cell broadcast technology for disaster early
warning systems.

® Panelist 8: Dr. Chih-Hao Liu explained

digital transformation: data collaboration in
situation integration and emergency medical

care.

P 31 October 2024: The program was suspended

due to Typhoon Kong-Rey

P 1 November 2024:

@ Site Visit 1: Emergency Response Command
Academy (ERCA), New Taipei City Fire
Department
Here we did an earthquake tabletop exercise
(TTX). This exercise allowed participants to
assess their current response strategies, plans,
and capabilities for handling an earthquake
incident. This discussion-based session
tests team roles and responses in emergency
scenarios.

@ Site Visit 2: Central Emergency Operation
Center (CEOC) Taiwan
The Central Emergency Operation Center
(CEOC) is Taiwan’s primary agency for
coordinating disaster response and relief
efforts during significant emergencies, such
as natural disasters. Operated by the National
Fire Agency under the Ministry of the
Interior, the CEOC is activated to manage
and supervise rescue operations, ensuring
efficient allocation of resources and support
to affected areas.

® Closing Ceremony at National Science and
Technology Center for Disaster Reduction
(NCDR)

® Excursion to Taipei 101 Observatory
The Taipei 101 Observatory, located in the
famous Taipei 101 building in Taipei, Taiwan,
offers amazing city views from its indoor
deck on the 89th floor and outdoor deck on
the 91st floor. The building is designed to
handle typhoons and earthquakes, using a
660-ton weight called a tuned mass damper,

which helps keep it steady during strong
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winds and shakes. Visitors can see this
massive damper up close on the 88th floor
and learn how it works. The elevators are
super-fast, taking just 37 seconds to reach
the observatory. Taipei 101 is a mix of cool
technology, great views, and strong design,
making it a must-visit spot.
P 2 November 2024: Leave Taiwan

3. Key Learnings and Insight

I am grateful for the opportunity to attend the
2024 International Training Workshop (ITW). The
keynote speakers and panelists provided valuable
insights into the current situation and strategies
for earthquake risk management in different
countries. Alexander P. Pama of the Philippines
was mentioned in a presentation discussing the
country’s tsunami and earthquake scenarios
hazard map. Metro Manila is identified as one
of the areas at risk of being affected by tsunamis
and earthquakes, including regions within the
inundation zone. However, relocating people from
the inundation zone is not a simple solution, as
Metro Manila is a vital economic center in the
Philippines. Therefore, alternative measures must
be developed to mitigate the impact of earthquakes
in the area. This made me realize that earthquake
mitigation and preparedness require a holistic
approach, considering social, policy, and economic
factors.

I also realized that this workshop is very
important for countries in the Ring of Fire, such
as Indonesia, Philippines, Japan, Taiwan, etc., to
collaborate and share knowledge and technologies
to face natural disasters. One example is the
collaboration between STMKG-BMKG Indonesia
and NCDR Taiwan in the Smart Disaster Sensor
Network Project in Indonesia, which involves

placing integrated sensors to monitor geo-

hydrometeorological conditions with the aim
of disaster mitigation. The plan aims to monitor
environmental variables like earthquakes and
rainfall to enhance disaster preparedness in
Indonesia.

During the workshop, I learned that effective
earthquake risk management requires a
multidisciplinary approach integrating various
fields and technologies. Tools like earthquake
scenario simulations, machine learning for impact
assessments, and the use of mobile phone data
provide innovative ways to predict and plan for
disasters. Spatial information science and digital
transformation play crucial roles in managing data,
coordinating responses, and improving emergency
medical care, while technologies like cell broadcast
systems enhance early warning capabilities. These
insights highlight that combining expertise from
multiple disciplines is essential for developing
comprehensive and effective disaster risk reduction
strategies.

The ERCA earthquake tabletop exercise
(TTX) was an engaging and valuable experience.
During the group discussion, we focused on
problem-solving rather than simply identifying
issues using a simulator that clearly displayed
the situation following an earthquake in a New
Taipei City scenario. The exercise emphasized the
urgency of making quick and effective decisions
in an emergency to save lives, requiring clear
instructions and efficient action within a limited
time frame. Additionally, the excursion to Taipei
101 was a highlight, offering a spectacular view
from Taiwan’s iconic building, which is ranked as
the 11th tallest in the world.
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It Always Seems Impossible Until It§ Done:
My Story as a Working Graduate Student

1. Me and My Research

April 2023 marked the beginning of one of the
most meaningful chapters in my life. I enrolled in
the Master’s Program for Working Individuals in
Risk and Resilience Engineering at the University
of Tsukuba, an opportunity I had long aspired to.
Balancing full-time work with graduate studies was
challenging, but the program’s flexibility made it
possible to pursue both academic and professional
goals. I’'m deeply grateful to the university for
offering such a supportive environment for working
individuals.

My research was supervised by Professor Keiichi
Okajima and Assistant Professor Yutaro Akimoto
at the New Energy Systems Laboratory, whose
guidance and encouragement were invaluable. I
also received strong support from Dr. Shinichiro
Morimoto, my workplace supervisor at the Global
Zero Emission Research Center (GZR), AIST, where
I work as a technical staff member. Their mentorship
was essential to my growth both academically and
professionally.

My research focused on Enhanced Rock
Weathering (ERW), a promising Negative Emissions
Technology (NET) developed to combat climate
change by capturing and storing atmospheric COs.
ERW accelerates the natural weathering process by
crushing silicate rocks and spreading them across
land surfaces, where they react with CO: in the
atmosphere to form stable carbonates. In my study,
I examined how particle size and grinding energy
consumption influence both CO: removal efficiency

and the economic costs of implementing ERW in

Rendi Ahmad Rustandi

Japan. The aim was to identify an optimal balance
between performance and energy input through
life cycle assessment (LCA) and techno-economic
analysis (TEA) modeling, providing insights into the
practical deployment of ERW in the near future.

2. Challenges and Personal Growth

Studying while working full-time demands
intense focus and discipline. I had to complete
over 30 credits while managing my professional
responsibilities at AIST, often managing deadlines
for reports, data analysis, and research activities
simultaneously. Time management became essential;
each week, I carefully planned my schedule,
ensuring I allocated time for classes, assignments,
lab meetings, and work tasks.

There were days when I felt exhausted and
overwhelmed, especially when academic deadlines
clashed with work responsibilities. But the support I
received made all the difference. My professors were
always supportive, and my lab mates often offered
help when I was struggling. At work, Dr. Morimoto
encouraged me to continue my studies and even
adjusted some of my tasks to make room for my
academic development. I am truly grateful for their
trust and encouragement, which kept me going even
during the toughest times.

Another major challenge I faced was the language
barrier. English is my second language, and Japanese
is my third. Although I had some experience with
both languages, constantly switching between them
in academic, technical, and everyday situations

could be mentally exhausting at times. Reading
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research papers, writing reports, and participating
in conferences, international workshops, and
collaborative research at both the university and
my workplace all pushed me to enhance my
communication skills. Over time, my language
abilities gradually improved. My professors and
classmates were always kind and supportive, helping
me clarify difficult concepts and suggesting simpler
ways to understand them. This supportive and
inclusive learning environment played a key role in
my development, both academically and personally.

Living in Japan, far from my family in Indonesia,
brought emotional and cultural challenges. The
distance sometimes made me feel isolated, especially
during holidays or difficult times. But over time, I
built strong relationships with friends, colleagues,
professors, and supervisors at work. The research lab
and workplace became like a second family to me.
This warm atmosphere helped me feel truly at home
in Tsukuba.

One lesson I learned and often remind myself of
is this: “There’s always a lot to do, but sometimes
we spend too much time thinking and forget to
take the first step.” This mindset has helped me
through my most difficult moments. I achieved
academic excellence with my GPA, and receiving
the Tsukuba Scholarship in my final semester was
a proud moment and a symbol of the journey I had
completed. It reminded me that persistence, no

matter how hard the path may be, is always worth it.

3. Looking Ahead: Hopes for the Future

After completing my Master’s degree, I took the
next step in my academic journey and began a Ph.D.
in the same department and research area at the
University of Tsukuba. Not only because I enjoy re-
search, but also because there is still much to explore
and contribute to the fields of climate technology and

energy systems.

In my Ph.D. program, I aim to expand my work
to incorporate LCA and TEA of carbon removal
approaches, particularly enhanced mineralization.
I hope to make my research more relevant to both
national and international policy. I’'m also eager to
collaborate with researchers in Japan and abroad. As
an individual from Indonesia, I feel strongly about
fostering connections between Japan and my home
country. With its rich natural resources and environ-
mental challenges, Indonesia presents great potential
for collaboration. I believe that combining Japan’s
technical expertise with Indonesia’s needs can lead
to meaningful innovations that contribute to Indone-
sia’s sustainable development.

This journey has shaped me far beyond academ-
ics. From Professor Okajima and Dr. Morimoto, I’ve
learned the value of critical thinking, resilience, and
self-determination. These lessons continue to guide
me as a researcher and as a person. Looking ahead,
I aspire to make a global contribution, foster mean-
ingful partnerships, and enhance the accessibility
and impact of science. Research must extend beyond
the lab; it should address real-world challenges and
improve lives. To fellow students facing tough times:
don’t give up. Every step forward, no matter how
small, matters. As Nelson Mandela once said, “It al-

ways seems impossible until it is done.”
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A Journey of Growth and Gratitude

1. Introduction

My name is Abdulrahman Joubi, and as of
March 31st, 2025, I have concluded my posi-
tion as an Assistant Professor in the Program in
Risk and Resilience Engineering, Department of
Systems and Information Engineering, Graduate
School of Science and Technology, University of
Tsukuba. My journey with the university began
in April 2017, when I came to Japan as a MEXT
scholar and joined the same department as a re-
search student in the New Energy System Labo-
ratory, under the supervision of Professor Keiichi
Okajima. A year later, I entered the Master’s pro-
gram, followed by a continuation into the doctoral
program after being honored with the Department

Head’s Award for my master’s thesis.

In March 2023, I completed my Ph.D. with a
dissertation titled “Techno-Economic Study for
the Potential of Large-Scale Solar Thermal En-
ergy and Hydrogen Production with Geospatial
Analysis for the United Arab Emirates.” Reflect-
ing on these eight years, I feel immense gratitude
for the opportunities, mentorship, and support I
received, which shaped both my research path

and my personal growth.

2. Research Journey

My research has consistently centered around
sustainable and resilient energy systems, par-
ticularly through comparative techno-economic

analyses of renewable and nuclear technologies.

JOUBI Abdulrahman

During my doctoral studies, I focused on the po-
tential of large-scale solar thermal energy deploy-
ment in the Gulf region, including the feasibility
of integrating hydrogen production through solar
energy in arid environments. My published work

includes:

+ A model for solar thermal hydrogen production
in the UAE, addressing cost, efficiency, and
policy implications (Hydrogen, 2022) [1].

* An integrated production and delivery system
for hydrogen from solar energy (Energies,
2022) [2].

* A geospatial potential analysis for Concentrated

Solar Power (CSP) in the GCC (SGCE, 2020)
(3]

In my teaching years, I extended this research
to include comparative evaluations of nuclear
and renewable hydrogen production pathways.
This included analyses of High Temperature
Gas Reactors (HTGRs) and Concentrated Solar
Plants (CSPs) for their potential to support high-
temperature electrolysis and thermochemical
water splitting. My work aimed to inform long-
term energy transition scenarios and contribute to
decision-making tools that consider both technical

feasibility and economic competitiveness.

3. Teaching and Educational Activities

After completing my Ph.D., I was appointed
as an Assistant Professor under the Nuclear Reg-

ulation Human Resource Development Program



LYY Ly AMEBEERE T v — o 7 AEEEE 3%

supported by the Secretariat of the Nuclear.

Regulation Authority. This program provid-
ed me with the opportunity to contribute to the
development of human resources in nuclear risk

management and energy system resilience.

During this period, I was involved in several
courses and seminars, including Special Lec-
tures on Nuclear Safety, Introduction to Risk and
Resilience Engineering, and Group PBL Semi-
nars on Risk and Resilience Engineering. These
teaching experiences, particularly the interactive
discussions and collaborative learning in the PBL
format, were deeply rewarding. I was especially
grateful for the opportunity to learn alongside
students who approached complex topics with

curiosity and sincerity.

Additionally, I had the privilege to organize
and participate in multiple technical field trips
to key nuclear facilities across Japan—including
Fukushima Daiichi and Daini, Shimane, Oi, and
Kashiwazaki-Kariwa nuclear power plants. These
visits were not only educational for students, but
also personally enlightening. Standing on-site,
hearing first-hand from operators and regulators,
and observing safety and recovery efforts gave
me profound insights into the challenges of nucle-
ar risk management, safety culture, and the long-

term resilience of energy systems.

4. Closing Remarks

My time at the University of Tsukuba has been
a period of deep learning, personal transforma-
tion, and meaningful relationships. I owe sincere
thanks to my supervisor, Professor Okajima, the
Risk and Resilience Engineering program faculty,

and all students and colleagues I had the pleasure

to work with. I take with me not only research
skills and academic experiences, but also a strong
belief in the value of interdisciplinary collabora-
tion and the spirit of resilience that this depart-

ment embodies.

As I move forward, I hope to continue con-
tributing to the field of sustainable energy and
risk-informed decision-making, always guided by
the foundation laid here at Tsukuba. I am forever

grateful for this journey.
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