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@ Offshore wind to hydrogen production:
Identifying Natech related threats for disas-
ter risk management

Large-scale offshore renewable energy devel-
opment will be increasing globally to combat
global temperature rises, while the repurposing of
offshore oil and gas infrastructure for wind to hy-
drogen generation can reduce their carbon foot-
frint. However, the safety of offshore wind-to-
hydrogen (WiTH) systems under natural hazard
threats remains a challenge. This aligns with
Natech (Natural hazard-triggered technological
accident) risks, where natural hazards trigger fail-
ures in industrial systems, that could lead to severe
consequences such as structural damage, hydrogen
leak and explosions (Cruz et al., 2004).

In order to gain a better understanding of the
operational dynamics and risks associated with
these new technologies, in 2024, we collaborated
with the Norwegian University of Science and
Technology (NTNU) in an effort to prepare an
initial inventory and prioritization of elements at
high risk in the production, storage, and distribu-
tion of offshore wind to hydrogen systems. The
work involved several on-line meetings, a short-
term graduate student exchange, and in-person
visits of researchers from and to both universities.

The results of the analysis have allowed the
team to clarify the main components of the WiTH
system which include wind turbines, water electro-
lyzers, hydrogen storage tanks, and hydrogen
transportion systems including via pipelines or
ships. While these systems may be exposed to
many types of natural hazards, storm and typhoon-
induced wind and wave loads were of particular
concern. High wind loads may cause turbine fail-
ure or operational shutdowns, while strong waves
may induce excessive platform motion, and struc-
tural stress, and could lead to platform drifting
causing rupture of connected pipelines and other
systems. Future work will focus on systemic fail-
ures and potential accident chains triggered within
three key subsystems—wind turbines, electrolyz-
ers in particular the proton exchange membrane
type, and hydrogen storage tanks, with the aim of
proposing an integrated methodology for Natech
risk assessment of semi-submersible floating plat-
forms.

@ Learning from recent disaster experiences

A visit was carried out to Suzu and Wajima
areas in Noto Peninsula devastated by the Mw 7.6
earthquake on 1 January 2024. Visits and inter-
views with local community leaders were carried
out at Teraya, Shimode, and Otanigawa communi-
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ties, among others. Through the interviews we
found that these communities had taken disaster
preparedness actions before the earthquake, and
were able to swiftly respond to the earthquake, and
tsunami cues (water receding from coastline)
evacuating quickly to higher ground. They were
self-reliant and self-organized which helped them
to cope with the lack of communications, electri-
cal power and water for almost 10 days. Further-
more, they were able to account for everyone in
both areas, and take care of the sick and elderly
people mostly on their own.

Overall, the above finding are in agreement
with previous studies on disaster resilient commu-
nities. According to Imperiale and Vanclay (2016),
during times of disaster, qualities such as coopera-
tion, togetherness and self-organization emerge.
The authors note that community resilience is em-
bedded in communities and emerges in times of
crisis. The above examples can confirm that this
was the case in these two areas. Paton (2013), in a
study of an all hazards conceptual theory, observes
that resilient communities are able to adopt hazard
preparedness activities to respond to hazard events
that can occur suddenly with little warning, and
are self-reliant. Future research is needed to better
undersand how these communities became
resilient, and if there are differences between these
and other communities in Noto Peninsula.
References
Imperiale, Angelo Jonas and Vanclay, Frank (2016).

Experiencing local community resilience in ac-

tion: Learning from post-disaster communities.

Journal of Rural Studies, 47 (Part A): 204-219.
Paton, Douglas (2013). Disaster Resilient

Communities: Developing and testing an all-

hazards theory. IDRiM Journal, 3 (1): 1-17.

@ Research on resilient communities based on
human independency

Research on evacuation policies and community
planning is conducted based on the assumption
that all human beings are vulnerable and need to
depend on others. As a case study, a web survey is
carried out to evaluate how people are reacted to
show the I willingness to evacuate when they see
the neighbors’ conversation about evacuation, ra-
ther than see official evacuation information on
their mobile phone screens.

@ Others

In 2024, research results were published in 9 in-
ternational journals, 1 peer-reviewed book chapter,
and 10 oral presentations at international confer-
ences.
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Sharper peak of strain rates is estimated
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