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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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1. Introduction

The year 2020 will be remembered as the year
when the pandemic started (although the virus
was first detected at the end of 2019), with
impacts on people’s lives and livelihoods all over
the world. The COVID-19 pandemic, caused by the
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) (WHO 2020a), is believed to have
started in the city of Wuhan (China) in December
2019. Within a few months it had reached

several additional countries around the world,

being identified as a pandemic on 11 March 2020
by the WHO (2020b). On 1 April, 2020, the
beginning of fiscal year 2020, the pandemic had
already killed 46,774 people, and infected 930,644.
The exponential spread of the virus was clear, as
at the end of 2020, on March 31, over 2,839,815
people had died and more than 129,562,814 had
2021). The
pandemic has had profound economic and social

been infected (CoronavirusApp
impacts around the world starting from the
tourism industry, leading to high unemployment

and business closures, to health care, mental
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health, education, gender equality, governance
and politics, supply chains, disaster response;
even the safety of industrial production processes
has been compromised. The list goes on and on.
The pandemic has also challenged the global
disaster research community to reassess
conceptual frameworks of risk and disaster. In a
recent article, Yamori and Goltz (2021) point out
that social science studies of disaster have focused
on rapid onset, and geographically confined
disasters, while they agree with recent studies
that there is a need to address new types of
disasters, such as the pandemic and global
climate change. The pandemic and global climate
change, Yamori and Goltz explain, require that we
re-visit the conceptual framework of disaster.
These new types of disasters do not have a clear
beginning and end, thus do not follow the
traditional disaster cycle. Furthermore, they are
slow onset, global in scope, cut across borders, and
can have profound impacts on lives, livelihoods,
communities and governments everywhere. By
examining the pandemic and global climate
change, Yamori and Goltz note that gradual-onset
disasters challenge the conceptual “borders”
imposed on the study of disaster and demonstrate
how these borders must be expanded to
accommodate a broader conception of disaster.
This can stimulate public participation and
aimed at disaster

policies mitigation and

adaptation that can reduce impacts on
communities.

In another recent article by Schweizer et al.
(2021), the authors point to similar issues
regarding risk. They explain that there are two
types of risk, namely conventional and systemic,
where conventional risks are contained in space
and time, and have linear -cause—effect
relationships, while systemic risks, are highly
complex, cut across boundaries, are stochastic and
nonlinear. Schweizer et al. also note that
systemic risks may be associated with less public
attention, and argue that participatory, inclusive,
and deliberative risk governance strategies are
needed for preventing, mitigating, or managing
systemic risks.

Along a similar line of thought, Suarez-Paba
and Cruz (2021) have called for a paradigm shift

in the risk management of the so called Natech

accidents — natural hazard-triggered technological
accidents-, such as the Fukushima nuclear
accident in 2011. The authors write that there is a
need for holistic, comprehensive management of
technological risks that cuts across physical,
economic and social boundaries to the wider
territory beyond the scope of individual industrial
activities. To do so, Suarez-Paba and Cruz propose
Natech

framework based on the principles of risk

a comprehensive risk management

management and risk communication, and

supported by integrated, participatory risk
governance. The proposed framework can help
stakeholders to better understand and overcome
the challenges posed by these complex risks,
including their complexity and uncertainty, in
order to reduce Natech risk and promote disaster
resilience.

It is without a doubt that the disasters we are
facing today are more destructive, increasingly
global, and pose ever greater challenges to the
resilience of nations and our global community
(Yamori and Goltz 2021). On a positive note, the
pandemic has also demonstrated that we can
adapt and change, when needed, and that we can
be creative and innovative in finding solutions so
that the process of change is less painful and
costly.

The Center for Disaster Reduction Systems
(DRS) has been affected by the pandemic by
limiting field work and domestic and
international travel to attend meetings and
conferences, and also limiting travel of
international visitors to DPRI, and delaying the
arrival of new students. Nonetheless, as a
multi-disciplinary research center, DRS’s faculty,
researchers and students were actively engaged in
disaster research and outreach activities in 2020,
while

adapting to new work modes (e.g.,

teleworking, online meetings) and lifestyle
changes that have affected each and every one of
families and

us, including our loved one,

colleagues.
2. BEHKEIZSF—
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(Assistant Professor,
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B H : Artificial Intelligence Based Systems and
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7 H : Being a researcher of tourism and disaster
management in times of COVID-19: An overview

on our contributions pre- and during the outbreak
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Fig. 4-1 Safety map making
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Fig. 4-2 “Action! Visual Ethnography” Website
(https://www.tesoro.rcep.dpri.kyoto-u.ac.jp/visua

lethnography/)
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9.  Multi-stakeholder efforts for improved
Natech risk management

9.1 Introduction

The consequences of past natural

hazard-triggered technological accidents (known
as Natechs) have highlighted the vulnerability of
modern societies to these complex accident risks.
In 2020, heavy rain and flooding in Kumamoto
triggered fires at a carbon plant. The accident was
the third Natech

metalworks industry in the past three years,

accident involving the
demonstrating the vulnerability of this industrial
sector to flooding, and the lack of awareness and
disaster preparedness of communities living in
the vicinity of the affected installations. Accident
investigations of this and the other recent events
(e.g., aluminum explosion at an aluminum
recycling plant in  Shimobara, Okayama
prefecture caused by floods in 2018, oil spill
caused by floods in Omachi town, Saga Prefecture,
in 2019) once again confirmed the need for a
paradigm shift in the risk management of
technological accidents. Addressing the risk posed
by Natechs requires comprehensive, area-wide
risk governance efforts to deal with the impacts of
natural hazards that generally affect large areas,
and whose impacts go beyond one plant, or a
single industrial park to the wider community of
stakeholders in which industries carry out their
distribution, and

production, processing,

operations. This requires new, proactive
approaches for risk governance and management
with a broader scope. Therefore, bringing in
knowledge and methods from different disciplines
with new points of view and methods can support
a clearer understanding of Natech complexities,
related uncertainties and contribute to societal
resilience through risk reduction.
9.2 A paradigm shift in Natech risk
management

In order to better manage Natech risk and
promote territorial resilience, a paradigm shift in
Natech risk management is needed. This requires
a change in the scope of analysis that shifts from a
single system to a system of systems. That is the
“system” which is the scope of analysis in
traditional industrial risk assessment, 1s no

longer only one industrial facility, but a set of
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systems within the territory, including the
hazardous industrial establishment, neighboring
industries and  businesses, interconnected
infrastructure and surrounding residential areas,
are in fact the systems that should be considered.
This is an important change in focus and requires
integrated risk governance strategies and risk
communication based on a holistic systems
approach. In addition, in today’s rapidly changing
world, due to climate change, and now the
pandemic, risk management needs to be flexibile
and adaptive. In response to this need, Cruz lab
developed a new Natech risk management
framework and performance rating system, called
Natech-RateME, that builds on

resilience

concepts of

engineering, and premised on a
probabilistic risk assessment methodology, that
can support industrial facilities’ management of
onsite and offsite risk from complex events. The
framework 1is useful to guide the systematic
analysis of hazards and risks in a territory, and
serves as a tool to rate the performance of
industrial parks when faced with Natech hazards.
By evaluating industries’ safety performance,
their engagement to

with

develop cooperation

mechanisms local  authorities and
neighboring communities, and their commitment
to disclose risk information, among other factors,
the framework, and the rating system, seek to
contribute to overall territorial resilience. This
work was recently published in the Journal of
Loss Prevention in the Process Industries (see

Suarez-Paba and Cruz 2021).

9.3 5th Natech Symposium on Natural and
Technological Accident Risk Reduction at Large
Industrial Parks

One of the important achievements of Cruz lab
in 2020, was the hosting of the 5t International
Symposium on Natural and Technological
Accident Risk Reduction at Large Industrial
Parks, which was held on 10-11 March, 2021. The
event was co-organized by Prof. Ana Maria Cruz,
DPRI, Kyoto University, and Prof. Shin-ichi Aoki,

Osaka University, and held fully online bringing

together diverse stakeholders including
researchers, government officials, industry
representatives and community leaders. The

symposium’s program included seven sessions
addressing the following key issues: Natech risk
management outlook; understanding Natech
impacts, risk factors and future trends; numerical
computation methods for Natech risk assessment;
innovative

multi-stakeholder

research towards mitigation

strategies; efforts and
challenges in Natech risk management practices;
industry, citizen and government perspectives;
and creating communicative spaces for risk
management of complex risks. More than 120
participants from over 20 countries from around
the world actively engaged in disussions sessions
following each session. It was the first time that
the symposium brought industry, government and
community stakeholders together to share their
concerns and challenges in Natech risk reduction.
We are currently working on the production of an
edited book based on the work presented at the
symposium. The book will be published as part of
the Springer IDRIM Book Series. The planned

publication date is June 2022.

9.4 Other activities
Despite the Covidl19

research field trips were carried out, including a

restrictions, several
visit to Kumamoto to investigate the fire that
broke out at the Tokai Carbon Tanoura Plant in
Ashikita in July 2020, and follow-up visits to
Omachi, Saga Prefecture, affected by a
flood-triggered oil spill at a metalworks plant, to
talk with fire department officials, volunteer clean
up organizations in the affected areas, and local
citizens. The results of the studies were presented
at the IDRiM Virtual Conference in September
2020, and two peer reviewed papers were
published in the Journal of Loss Prevention in the
Process Industries (Araki et al. 2021), and the
International Journal of Disaster Risk Reduction
(Misuri et al. 2021).

Finally, the lab’s work has been supported and

encouraged by many international visitors and
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friends. During the first half of 2020, Dr.
Giuseppe Aliperti stayed at DRS as a JSPS
postdoctoral fellow. Research carried out with Dr.
Aliperti focused on the role of mobile applications
in disaster management. As a result, we
published an article in the Journal of Hospitality
and Tourism Management (Aliperti and Cruz
2020a). In addition, we conducted an additional
study focusing on the COVID-19 outbreak’s effect
on tourism destination and tourists’ risk
perception. The article was published in Journal
of Tourism, Culture and Territorial Developmemt
(Aliperti and Cruz 2020b). Also, during the fiscal
year 2020, Prof. Ilan Chabay, Head of Strategic
Science Initiatives and Program at the Institute
for Advanced Sustainability Studies in Potsdam,
Germany, visited Cruz lab. Together, a field visit
to Iida City, in Nagano Prefecture was carried out
to talk with local government concerning their
efforts to tackel climate change and promote a

sustainable future.
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Fig.13-1. From the model of individual trauma (left) to the collective trauma
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Fig. 13-2. Toward the “environment” based disaster preparedness from the
“perception” based disaster preparedness
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14. Summary of activities of Ilan Chabay
DPRI, Kyoto
University from January - May 2021

as guest professor at

I was delighted and privileged to spend five
months in 2021 as a guest professor in DPRI at
the very kind invitation of Professor Ana Maria
Cruz and the faculty of DPRI. The time was well
spent in activities summarized below. I felt that it
was quite productive despite being severely
constrained by the measures employed by Kyoto
University and the combat
COVID-19 in Japan. Of the six research field trips

planned before arriving in Japan or at the start of

government to

my tenure, three were undertaken before travel
between prefectures was restricted and the trips
cancelled.

Before describing the specific activities, I want
to express my thanks to the students and faculty
with whom I enjoyed discussions and some
in-person meetings. I learned a great deal from
both students and faculty and am very grateful for
the very thoughtful and open manner in which
they engaged with me. My one regret is that the
Covid restrictions limited my social interactions
outside of DPRI so that my Japanese language
skills did not progress at all.

14.1 Research field trips

The primary purpose of the trips to rural
communities in dJapan was to observe and
understand the processes and systems in place
that are helping to build capacity for resilience in
the face of both acute and chronic stress. A

particular lens I use is based on the framework of
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the knowledge, learning, and societal change
alliance (KLASICA) and focuses on forms of
narrative

expressions on sustainability in

communities.

1. Chizu, Tottori-ken, March 2021

This was my second trip to Chizu with Prof.
Norio Okada, who has worked with community
members for more than three decades to slowly
and incrementally build their resilience. My first
trip was in October 2017. When a group of us from
DPRI visited in 2021, the changes in the
community on many levels impressed me. Not
only was an old building undergoing
reconstruction as a new facility for visitor
accommodation, but a new restaurant/café, and
meeting space for the community was operating.
This latter facility was the venue for a lively
evening meeting I attended. It brought together a
variety of people for presentations and discussion
of community issues. Four entrepreneurial women
from Chizu presented their vision and plans for
improving facilities and related programs to
bolster Chizu’s visibility and financial base. In
doing this, they express a narrative of their vision

for the future and a narrative of social identity as

women leaders in the rural community.

Fig. 14-1 Yama's cafe discussion

2. Higashi-Miyoshi, Tokushima-ken, March 2021
Professor Yama led us (Professors Okada and
Cruz and several excellent DPRI students) in a
visit to the
Higashi-Miyoshi,
relationships with the community members over
the past decade. The three highlights for me in

this trip were a) the discussion among a group in

town and nearby areas of

where he has developed

Prof. Yama’s marvelous Café Philosophique about

the contemporary place of the Emperor and royal
family in Japan — the predominant response was
that this has never been discussed by the
participants — this leads to the question of how
has the narrative of the Emperor in Japan evolved
in the past 50 years? b) observing families
camping near the river to enjoy the cherry
blossoms and my reflections on the importance of
that ritual of social connection in reflecting on
nature, and ¢) viewing the 1000 year old camphor
tree that is a symbol that embodies a sense of

community pride in its and the community’s

resilience.

" n
« P A S

Fig. 14-3 Under the ancient camphor tree

3. Abuyama Seismology Observatory and Science
Center, April 2021

At the kind invitation of Professor Yamori, he
and I visited and toured the facility together. The
instruments  was

collection of  historical
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fascinating, particularly as they illustrated the
variety and evolution of the instrument designs.
Of particular interest and significance was
witnessing citizens, both young (college age) and
older who were gathered in a room to work on
earthquake seismographic data. It showed citizen
science in action. The activity was only one part of
a broader and very valuable program to engage
different elements of society in open dialogue with
scientists. Having spent 20 years in a prior career
working with many museums and science centers
across the world, I was excited to see the
development of a new center and thoughtful

efforts to engage meaningfully with the public.

14.2 Dialogues

There were many opportunities for mutual
learning dialogues with students and faculty at
DPRI. I enjoyed and learned from several bilateral
discussions with a few excellent students in
regard to their thesis preparation and defense.

Professor Cruz and I initiated a seminar series,
mostly via Zoom, with faculty and students on a
variety of topics pertaining to sustainable futures,
resilience of communities, and disaster prevention
and recovery. The most important feature of the
seminars was that in addition to presentations on
topics of interest to the participants, it was also
an invitation and opportunity to brainstorm and
use imagination to consider the possible, not only
the known, proven or plausible approaches. I
would be pleased to continue these seminars by

Zoom in an informal way over the next year(s).

15. Visit by Dr. Chiung-wen (Julia) Hsu,
Professor at Department of Radio and
of Communication,

Television, College

National Cheng Chi University (Taiwan)

Professor Chiung-wen (Julia) Hsu joined the lab
of Prof. Yamori at DPRI between October 2019
2020. She joined activities,

conducted research talks and led ongoing and new

and September

projects listed below:

15.1 Research talks and activities in Kyoto
University

--Satreps-Mexico Project Seminar (2019/10/05)
--Invited talk in Prof. Ana Maria Cruz’s Risk

class with the title:

Challenges of Risk Communication in Taiwan and

Management Theory

Development of  Corresponding  Strategies
(2019/12/18)

--Invited talk in Prof. Yamori’s lab seminar with
the  title:
Interdisciplinary Study (2019/12/20)

--Field research for disaster education with Prof.

Disaster and Communication

Yamori and Prof. Nakano in Kochi Prefecture
(2020/01/26-29)

--Field
COVID-19 era with
(2020/02/03-04)

--DPRI Annual Meeting 2020 (2020/02/20-21)
--Invited talk in Prof. Yamori’s lab seminar with
the title: The COVID-19 pandemic and the
countermeasure in Taiwan (2020/05/19)

--Invited talk in the 35th SOGO BOSAI seminar
with the title: Living with it: our daily life in the
post-COVID 19 eras in Taiwan (2020/07/03)
--2020 Seminar Camp of Integrated Arts and

research for disaster prevention in

researcher Dr. Lee

Sciences for Disaster Reduction Research Group
(2020/09/12-13)
--The 9th NCDR DPRI Workshop (2020/11/20)

15.2 Research
Yamori and the team

During her stay in DRS, DPRI, she collaborated
with Prof. Katsuya Yamori, Prof. Genta Nakano

collaboration with Prof.

and researcher Dr. Lee Fu Hsin in Research
Center for Disaster Reduction Systems, and Prof.
Kensuke Takenouchi from Hydrometeorological
Disaster, Research Division of Atmospheric and
(lecturer, Kagawa

Hydrospheric  Disasters

University since 2020).

There are four main projects. The first is the

comparative study of disaster prevention
technology adoption between Japan and Taiwan
with Prof. Yamori and Dr. Lee. Dr. Hsu is the
corresponding author. The paper title is “Adopting
new technology with a community-based
approach: how the community leaders adopt new
technology for disaster risk reduction in Japan
and Taiwan.” It is now under the journal review
process in Taiwan.

The second is the comparative study of disaster
prevention volunteers’ systems between Japan

and Taiwan with Prof. Yamori, Prof. Takenouchi,
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and Dr. Lee. The paper title is “An analysis of the
Community Disaster Reduction System from
Social and Culture Perspective in Japan and
Taiwan.” and the paper is in the writing stage and
planned to submit to a Japanese journal. Dr. Lee
will be the corresponding author.

The third is the project initiated by Prof.
Nakano and me after the field research in Kochi.
We found many female community leaders in the
interviewed communities in charge of disaster
prevention and preparedness. In Taiwan, female
leaders are also getting more and more. The
project would like to examine the differences and
similarities of female leaders in potential disaster
areas between Japan and Taiwan. The project is
now in the data collection phase with Prof. Yamori
and Prof. Nakano. Dr. Hsu is responsible for the
Taiwan cases, and data collection will end in Dec.
2021.

The fourth is the project initiated by Prof.
Yamori and me after the outbreak of the
COVID-19 pandemic. The COVID-19 pandemic, a
kind of biological disaster, is embedded in our
everyday daily life. There have been some
situations happening in Japan and Taiwan. When
earthquakes or flooding happen, can the
confirmed patients leave their houses or the
quarantine hotels or hospitals, and how would
they be settled in the shelters? There is no plan
for this scenario. The project aims to examine the
status quos in Japan and Taiwan, compare the
practices of the two countries, and find better
solutions. The project is now in the field research
phase with Prof. Yamori, Prof. Nakano, and Dr.

Lee. Dr. Hsu is responsible for the Taiwan cases.

The collaborations have gone well and continue.
After the term of visiting research professor ended
on 2020/09/17, Dr. Hsu

participation in the research seminar of Yamori

continues active
Lab and looking forward to more collaborations

between Japan and Taiwan.

16. BAKET—ER—X

16.1 T—4 RX—ZXSAIGAI
EREEHIE L ¥ —TlE, ZORIETH5IE

RBEFEEE X —ORIIYH LY, ENICBITS
SEBIERBOIE - T AT, Zhb OBk

b AR SEEMITE, B - WA SIS BT 5 %R
FEMLTETND., ZNICHESE, BRSTHEE X
D F— 2 N— 2 “SAIGAIKS" A S 3, [HEG ISR
TR X — T O R IR b ONT S E B IR
DOEFEFBRPBE SN TE 2. Z D “SAIGAIKS"IT,
WRCT A BB RS (PR A BREER) @
B &= CREM R CHERHERT —F X —X
“SAIGAI": L CIEE &Nz, BE, Ak ¥ —%H
e LT, RESMERERE ¥ — (hiffiE K5 -
HALKRT: - HERT - A HERT - UNKRT) O
Db ETT =2 OBIMMEENKEINTND. F
7o, WMERRELEL L —HBOBEZRETED L
N> T V5.

LL, T—F_X—AROBRRBREMOFREENE L
WHIT, RTF—=FRX—=2ARRWICE LT =— X%
LN o TETCWD EORMEZIT T, Bkt
BAHERTERLEEME L X —DNFERBERD
[ — % _X—ZASAIGATR TN Y —F% v 7 7 v —
TR PEREBINZ. ZhEZT T, HRKEN
ZEWHERITB VT, T—F _N—ASAIGAI CTHIET 5
EEORFRERICHTE SN AR HE A HER
OPACY AT AL HLMETE D L 51T, BIKAF
IEFT T A 7 7 U — R ORI B~ O w5
L8R S AL, TP RAFSERTE RN E BRI R
Uo—] DO, BMIEELY, ARV >—
IZHE- T, BB ORHE R P EFRE LB KB~ D%
B, RELREEOBEENED LTS, F2
FERE TR om0 L R DRRYRIERIC L o CTE¥E
B L7720, 2000t O&EEHT A EARAE L T
DTN EEEEZEFTITKE LY LS
T X o TIEEN T L o 1203, S FI3MEEITH
TTH5ZEEFAEEELTVD.

16.2 HKEFEHT—E~—X

BRKEEMEE & — T, WEFS9ERE X v s
EEHZHN 2 KERPE O IGEOELFZ2 T —
AR—2{tFT BTy FEREBLTND., TO
MR E L TERBINTELREZ0BRERT —
HIFETRELR T —F_X—2 | L LTAB LTS,
FRI6FEIC, T—FX—R% U =7 L THRBEREIC
L, RRTEDLOEZTDRHEMT T v F 7 — A
DR FIF BB & DR 2 TERR S 4L, 7 —
& ~N — Z |2 (X URL, http!/maple.dpri.kyoto-u.
ac.jp/saigaishiryo/ T7 7 B A R[AE & 72 o 7=,

2B, BRI AR I TSAIGAT % i H
LCWEY 2T HRAT 4 v T —EARELEIND
=8, 7 — % _X—ASAIGAI, KERET —ZX—2
LB, FTERBFRFZOFT, FrL— (S
K BY =) ICBEET 2MEEPTOILDLITETHD.

— 231 —



17. BEBKITIL—TETE

20209 12 A () & 13 A (A)2 7 v— 7 [Ef D
WER I N—TEREEFEM L. 7272 LA BILHE
Moo F g ¢ )V ADREILRRN A BB LT, Fv
TA L DNRN—=F ¥ VEEE -T2, TRTOEES
MEIZL > THBBEOMERENRITONT.
D3,D2,M2,B4» A EHEFE K ¥ v 3 I Zoom|Z THT
i, DIEMIDORRAZ —3FEIZITRemos HW H L
7. D TOF U TAVEFETHY, FHRTIZRemo
DFEESNEEEINTZY, BERFXL—T g L
—AWCEFoTEEE LY, BEREDZoomD /N v
IT T NN—ERET NV T5hE, SFF
RILRPINTZ., BEOKEAR NT T T,
EENEFICRRELITV, HRPERICE LD
Nz, FAMOBERE LVIERICTOILERD D 7
E, MEBORMPIDH LR EELELOO, JEYEDR
TTOINV—THEEOHEELTOEDDEBENT
B bns.

& Xk

Aliperti, G., and Cruz, A.M. (2020a). Promoting
built-for-disaster-purpose mobile applications:
An interdisciplinary literature review to increase
their penetration rate among tourists (Article).
Journal of Hospitality and Tourism Management,
44, September: 193-210.

Aliperti, G., and Cruz, A.M. (2020b).
Epidemics to Pandemic: Tips from the Past.

From

Almatourism - Journal of Tourism, Culture and
Territorial 11(22), 1-17.
https://doi.org/10.6092/issn.2036-5195/11491
Araki, Y., Hokugo, A., Pinheiro, Abel.T4.Konno.,
Ohtsu, N., Cruz, A.M. (2021) Explosion at an
aluminum factory caused by the July 2018 Japan

Development,

floods: Investigation of damages and evacuation
activities, Journal of Loss Prevention in the
Process Industries, 69, March: 104352,
https://doi.org/10.1016/].j1p.2020.104352

Cruz, A M. and S. Aoki (2021) NATECH 202
1: The 5th International Symposium on Natural
and Technological Accident Risk Reduction at
Large Industrial Parks. Abstract Proceedings.
Kyoto, Japan, 10-11 March 2021.

Misuri, Alessio, Ana Maria Cruz, Hyejeong Park,
Emmanuel Garnier, Nobuhito Ohtsu, Akihiko
Hokugo, Isamu Fujita, Shin-Ichi Aoki, Valerio

Cozzani (2021) Technological accidents caused
by floods: the case of the Saga prefecture oil spill,
Japan 2019. International Journal of Disaster
Risk first: 102634,
https://doi.org/10.1016/j.ijdrr.2021.102634.

Schweizer, Pia-Johanna, Robert Goble, Ortwin

Reduction. Online

Renn (2021) Social Perception of Systemic Risks.
Risk Analysis, First published: 02 October 2021,
https://doi.org/10.1111/risa.13831

Suarez-Paba, Maria Camila, and Ana Maria Cruz
(2021). shift in Natech risk

management: Development of a rating system

A paradigm

framework for evaluating the performance of
industry. Journal of Loss Prevention in the
Process Industries, Volume 74: 104615, ISSN
0950-4230,
https://doi.org/10.1016/].j1p.2021.104615

World Health Organization (WHO) (2020a).
Naming the coronavirus disease (COVID-19) and
the virus that Available at:

https://www.who.int/emergencies/diseases/novel-

causes it.

coronavirus-2019/technical-guidance/naming-the
-coronavirus-disease-(covid-2019)-and-the-virus-
that-causes-it
WHO  (2020b).
outbreak a

WHO

pandemic.

announces COVID-19

Available at:
http://www.euro.who.int/en/health-topics/health-
emergencies/coronavirus-covid-19/news/news/20
20/3/who-announces-covid-19-outbreak-a-pande
mic

Yamori, K.; Goltz, J.D. (2021) Disasters without

Global

Climate Change and the Ascendancy of Gradual

Borders: The Coronavirus Pandemic,

Onset Disasters. Int. J. Environ. Res. Public
Health, 18, 3299. https://doi.org/10.3390/
ijerph18063299

Davis, C., B. Ayyub, S. McNeil, K. Kobayashi, H.
Tatano, M. Onishi, Y. Takahashi, R. Honda, T.
Koike, Lindt. (2021).

“Infrastructure Resilience: A Framework for

and J. van de

Assessment, Management and Governance,”
Proc. 4 th GADRI meeting, March 2019, Kyoto,
JP, Springer.

Takebayashi, M., Onishi, M., Iguchi, M. (2021).
“Large volcanic eruptions and their influence on
air transport: The case of Japan,” Journal of Air
Transport Management, 97, 102136.

(GHX=EA : 2021%510818A)

— 232 —





