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Survey result :Sources of information needed
—Top rank positive response

m Very Important (1) m Somewhat Important (2)

m Very Important (1) u Somewhat Important [2) Not Important (3)

as_Tv

Q11 _CONVERSATION WITH OTHERS
Q&_RADIOD

Q13 _COMMUNITY CENTER
Ql0_INTERMET

Q20_CLINICS

Qle_SOCIAL WELFARE FACILITIES
Q19_NATIOMAL AND PUBLIC SCHOOLS
Ql2_5Ns

Q15_NURSING HOME

Q18 _FINANCIALINSTITUTIONS
Q17_LIBRARY

Ql4_RELIGIOUS INSTITUTIONS
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Survey result : Possible effects of extreme weather
—Top rank positive response

u Strongly agree (7) u Agree (B) Somewhat agree (5)
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Q26_MANT PECPLE UPSET

Q24 _SAFETY THREATENED

QFL_FRIEND'S _MERTAL_DAMLGE

TiAL TO DESTROY THE COMMUNITY

Q5 _MENTAL_DAMAGE
—_—

037 _DECREASED QUALITY OF LIFE
————

@2E. POSSIBILITY OF HARM
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Survey result: Confidence in dealing with extreme weather-4times
—Top rank positive response

H Very Much (5) = Mstly (4)

WVEny Much (5] WML (8] 0 Newteal (3 Smewhat{f] Wt all (1)
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G40, ADEQUATE INFORMATION FROM THE MEDIA

038 GOVERNMENT PREPAREDNESS FOR A MAIOR DISASTER
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Infrastructure Development for Promoting International S&T Cooperation
Japan—US Joint Research Program
Executive Summary of Final Report

Project title : A follow-up test of the resilience measurement scale and knowledge
creation through assessment tasks |
. Research period : February 1, 2021 ~ March 31, 2024
. Main participants :

Japan-side
Name Title Affiliation Role in the
research project
Pl Masabhiro Professor Graduate School of [Research
Arimoto Education, Tohoku |Administration
University
Co-PI Kazuji Full-time Department of Field Survey,
Nishikawa Lecturer Commerce, Osaka [Social and
University of Personality
Commerce Psychology Data
Analysis
Co-PI Shiro Professor Industry-Academia |Industry-Academia
Ishibashi Innovation Center, |Innovation Center,
Reconstruction Reconstruction
Support Center Support Center
University of Aizu  [Promotion of
projects related to
information science
and industry-
academia
collaboration
Collaborator |Lang Zeyu Graduate Graduate School of [Field survey,
student Education, Tohoku
University
Collaborator |[Yuuko Ohira |Graduate Graduate School of [Field survey
student Education, Tohoku
University
Collaborator |[Kenichi Supervisor Hokkaido Agency [Field Survey
Matsuura of Education
Collaborator [Motoaki Professor Tohoku University |[Human Brain
Sugiura (concurrently) Science Research
International and Disaster
Research Institute
of Disaster
Science, Center,
Brain Science
Information and
Cognition
Research
Collaborator |Ryo Inoue IAssociate Department of Traffic network
Professor Human-Social analysis, traffic big

Planning, Graduate
School of

data, traffic

simulation, spatial
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Information information
Science and science, spatial
Technology, statistical analysis
Tohoku University

Collaborator Jusen Asuka [Professor Tohoku University, |Cooperation for
Center for Climate Change
Northeast Asia, IAssessment Task

Preparation

Total number of participants throughout the research period: 9

Partner-side
Name Title Affiliation Role in the
research
project
Pl Kenneth Professor, Department of Research
Lachlan Department | Communication, Administration

Head College of Liberal
Arts and Sciences,
University of
Connecticut

Total number of participants throughout the research period: 1

4. Summary of the joint project

The Sendai Framework for Disaster Risk Reduction develops and implements strategies
to reduce disaster risk and can be used as an educational tool to improve knowledge about
natural disasters. However, the Framework looks at school education as a hardware and
financial resource allocation, such as school building design and siting. This research aims
to construct and implement a software-based disaster education curriculum from the
perspectives of pedagogy and psychology, and to rethink the Sendai Framework for Disaster
Reduction. The Japanese research team will learn resilience research methods from the US,
such as surveys of people's awareness, categorisation and coding of ‘narratives’. The US
research team will also provide the Japanese team with methods for surveying the media
dependency of disaster-affected populations. The two countries will work closely together to
analyse the data collected in Japan. Based on the findings, the team will work with residents
and students who have experienced disasters to examine disaster adaptation and mitigation
measures, with the aim of systematically developing and implementing an all-participant
disaster education curriculum.

While a long history of research has focused on the modeling and simulation of natural
hazards and their impact on physical and structural systems, in recent years engineers,
emergency responders, and social scientists alike have identified the need for further
examination of human factors impacting disaster resilience. Both the United States and
Japan have made significant investments in human factors research concerning the
intersection of risks and human behavior, while policymakers have initiated plans and
objectives such as the Sendai Framework for Disaster Risk Reduction (UNISDR, 2015). To
contribute to this ongoing effort, the current proposal aims to compare U.S. and Japanese
respondents in terms of psychographic, structural, and informational factors that play a role
in determining resilience. Further, the study will explore how these processes operate across
various threats that are common to both countries but have specific features that influence
risk perception and mitigation efforts.

Among many potential differences between U.S. and Japanese audiences in terms of
disaster mitigation and response are the psychological constructs of consistency of interest
and perseverance of effort, sometimes referred to as “grit.” (Duckworth, Peterson, Matthews,
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& Kelly, 2007). While these underlying psychological factors have been examined extensively
in educational and employment contexts, scant research has evaluated their impact on
protective actions or mitigation against risks. While there is reason to believe that these traits
may be indicative of resilience and preparation, to date human factors research has not
directly examined their impact on risk perception, mitigation, or the effectiveness of disaster
risk messages. Furthermore, there is evidence that U.S. and Japanese audiences may differ
on these factors (see Nishikawa, Kusumi, & Shirakawa, 2022), as members of strong
collectivist cultures may be inclined to see consistency of interest as a less desirable trait
(Alhadabi et al., 2019; Datu, Valdez, & King, 2016). However, the extent to which risk
communication campaigns can capitalize on these tendencies, and how this may vary across
Japanese and U.S. contexts, is unknown, and will require years of examination and
replication to determine.

5. Outcomes of the joint project
5-1 Scientific outputs and implemented activities of the joint research

Initially, the initial stance was to apply the data collected and analysed on career resilience
among high school students to the context of disasters. However, due to the difficulties
encountered in collecting data on the Sanriku coast, the focus was shifted to Hokkaido
halfway through the project.

In August 2016, four typhoons approached and landed in Hokkaido in just over half a
month. The unprecedented frequency with which typhoons approached and landed caused
record-breaking rainfall in many parts of Hokkaido, resulting in a series of river floods,
landslides and damage from wind storms. In Minami Furano town in particular, the Sorachi
River burst its banks in the early hours of 31 August, causing extensive flood damage to the
urban area.

Therefore, rather than high school students, we switched to a method of understanding the
role of disaster management managers and their narratives in the whole process, with a
focus on town development, including disaster management schools for elementary and
junior high school students, and even a university for the elderly. To this end, the school was
found to be driven by various activities at the cultural capital and welfare centre in the
absence of library facilities, such as setting up a museum concept at the roadside station to
foster social relations capital, including initiatives for watershed flood control, including
dissimilarities with the surrounding municipalities.

In the town of M, which is covered in supplementary primary schools textbooks as an
experience of wind and flood damage in Hokkaido, we focused on the Sorachi River, the
town's agent, and prepared a comprehensive map starting from the Earth, atmosphere and
hydrosphere (Geosphere, Atmo-hydro sphere) to the socio-cultural sphere (Sociocultural
sphere). The systems approach, consisting of multiple-loop feedbacks, was used to
understand that they are connected in a very complex feedback loop.

We also found that run-off, crop harvesting and erosion in rivers are implicitly internalised
and communicated among people, although not explicitly stated in the context of ‘soil
conservation’ and in relation to impacts such as rainfall and surface roughness.

[Focus Group Discussion (FGD) survey].

A community resilience survey was conducted.

Interviewees Elderly people's group in O area, M town Date: 30 August 2022
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Location: Multipurpose centre, O district, M town, Hokkaido, Japan

Topics.

Q1 What was the most memorable thing that happened to you after the disaster?

Q2 Who did you rely on the most at the time of the flood?

Q3 If a flood disaster like the one six years ago were to happen again, what measures do
you think the general population would need to take?

Interviewees shared their experiences of community resilience after a disaster; Ms M
spoke of being involved in helping evacuees, including preparing food and repairing damage,
with the help of a supportive and cooperative community; Ms Y persuaded neighbours to
evacuate with her She recounts her efforts and stresses the importance of staying together
for safety; Ms K praises the dependable support of community officers and firefighters and
the sense of community togetherness. Finally, Mr M acknowledges the important role of
volunteers in disaster recovery and thanks them for their efforts. These narratives highlight
the importance of community cooperation and support in crisis situations.

[Survey research using the same scale data as in the USA]

(Sent to 1334 households. Unfortunately, the survey coincided with a period when
roads were also cut off due to snow damage, and over 100 were collected (response
rate: 8%). Participants: n=102 (male n=70, female n=30, non-participants n=2) Mean
age = 62.96 years (age SD = 14.78).

Survey result :Sources of information needed
—Top rank positive response

B Very Important (1) ® Somewhat Important (2)

m Very Important (1) u Somewhat Important (2) Not Important (3]

Q9_Tv
Q11_CONVERSATION WITH OTHERS
08_RADID

Q13_COMMUNITY CENTER
Q10_INTERNET

Q20_CLINICS

(16_SOCIAL WELFARE FACILITIES

Q19 _NATIONAL AND PUBLIC SCHOOLS

Q12_SNS

Q15 _MURSING HOME
Ql8_FINANCIAL INSTITUTIONS
Ql7_LIBRARY

Q14 _RELIGIOUS INSTITUTIONS

‘Talking to people’ and ‘community centres’ were identified as important sources of
information, as were TV and radio. *They are more important than the internet and social
networking. *However, respondents aged 60 and over [survey study using data of similar size
to the US].
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Survey result : Possible effects of extreme weather
—Top rank positive response

m Strongly agree (7) ® Agree (B) Somewhat agree (5]

W irosghyagrea [T} ®Agres |8 tamawhat agren (5] ke apeaner dasgoes 1) § Somewhei daagrew |1 @ Dmagrew |2 8 Swasgly duages (1)

Q2% _FEAR FOR THE LIVES OF LOVED ONES

Ql6_MANY PECPLE UPSET

G24_SAFETY THREATEMED

Q7 _DECREASED QUALITY OF LIFE
—_—

Q2. POSSIBILITY OF HARM
—

Tendency to worry about extreme weather: they are more likely to worry about others
and people than about themselves.

Survey result: Confidence in dealing with extreme weather-4dtimes
—Top rank positive response

® Very Much (5)  m Mstly (4)

B Wery Much [ @ itly (& Peewirel | Amewhat (2] ® e el (1)

3

040, ADEQUATE INFORMATION FROM THE MEDIA

S ApaRATHTeTMAToT pROviBED By THTae _

038 GOVERNMENT PREPAREDNESS FOR A MAIDOR DISASTER

5% 45%
% 5%

I 43%
L 1%

Q30, WERE PREPARATIONS MADE iN ADVANCE? |

A survey of local older people's reactions revealed that they believe that local authorities
and disaster management centres provide timely support, but that they do not receive
enough support from the national government and their own disaster preparedness.

In the future, we would like to focus on the following. Among the many potential differences
between US and Japanese communities in terms of risk perception, mitigation and disaster
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response are the psychological constructs of ‘consistency of interest’ and ‘perseverance of
effort’, sometimes referred to as ‘grit (Duckworth, Peterson, Matthews & Kelly 2007)
(Duckworth, Peterson, Matthews, & Kelly, 2007). These psychological factors have been
widely examined in education and employment settings, but few studies have assessed their
impact on protective behaviour and mitigation against risk. While there is evidence to suggest
that these characteristics may indicate resilience and preparedness, to date, no human
factors research has directly examined their impact on risk perception, mitigation and the
effectiveness of disaster risk messages. Furthermore, members of strong collectivist cultures
may tend to view consistency of interest as a less favourable characteristic (Alhadabi et al.,
2019; Datu, Valdez, & King, 2016), and US and Japanese audiences may differ with respect
to these factors There is some evidence that this is the case (see Nishikawa, Kusumi, &
Shirakawa, 2022). However, the extent to which risk and crisis interventions can capitalise
on these trends and how they differ in the US and Japanese contexts is unknown and will
require years of consideration and replication to determine.

Reliance on varying sources for information may also impact perceptions of environmental
risks and the subsequent motivation to mitigate against them. Research in U.S. contexts
suggests that preferred sources for health risk information may not be dependent on political
consistency, but are more likely to cluster around level of information depth and motivated
seeking (Lachlan & Gilbert, 2023). In other words, audiences may experience a range of
perceptions of crisis severity, and the amount information they need to make decisions. This
understanding of sufficiency will then motivate information seeking from sources with greater
or lesser depth. While not directly tested, these studies offer that a potential explanation for
these dependency patterns concerning environmental risks may be a function of motivation
to acquire information, as impacted individuals who believe they need more information may
seek out a higher-depth content containing specific details and information on protective
actions. (see Chen, 2018; Dvir-Gvirsman, 2015; Jung, Zhang, & Nekmat 2020; Wei et al.,
2015). This research is only in its nascent stages in the U.S., and has gone largely untested
in Japan, though the intercultural differences in collectivism and individualistic orientation
noted above would logically be impactful here too.

Some early comparative work between U.S. and Japan audiences is already proving
informative. Complimentary data was collected using identical instruments in the aftermath
of Hurricane lan in the United States (Lachlan, DiCairano, & Gilbert, 2023) and a flood event
in Hokkaido (Arimoto, et al 2023). By way of comparison, U.S. audiences spent more time
looking for information concerning a similar risk, while Japanese audiences were more
dependent on interpersonal and community resources, while also expressing greater
skepticism of public health agencies. In terms of risk assessment, U.S. audiences tended to
express stronger levels of perceived risk to self, while Japanese audiences expressed
greater fear of risk to others and to the community at large. While much of the research in
risk assessment and disaster messaging has been centered on U.S. audiences, these initial
findings already suggest that a collectivist and/or community centered orientation may lead
Japanese communities to respond differently.

The current study proposes a series of survey data collections to generate a rich data set
comparing U.S. and Japanese audiences across a number of these key relationships. Five
parallel data collections (N= 1000 each) would take place, in the context of threats that are
common to both the U.S. and Japan (coastal flooding, tsunami, seismic, volcanic, wildfire).
This would produce a total of 10 data sets, five pairs for comparison. A series of focus groups
with emergency managers in all ten scenarios would aim to identify understanding gaps
between information needs and preparedness and the efforts of emergency management
agencies in both the U.S. and Japan.

Further, following on the US-Japan Workshop on Needs, Priorities, and Partnerships to
Advance Human-Centered Data for Resilience (HCD4R; see Kijewski-Correa, et al. 2023),
there exists a clear need to establish a platform for comparative and longitudinal human
factors data related to crisis and disaster responses. Of particular interest to the current
project is what the HCD4R report identifies as Opportunity Area 4: developing the next
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generation of human decision models to capture risk perception across context and culture,
and to inform risk communication and responses accordingly. From a broader impact
standpoint, the current project also aims to develop a platform for survey and interview
data collection and warehousing, so that cross-cultural and contextual differences in risk
assessment, capacity, and response can be identified. While a number of potential areas
of investigation are identified in the current project, the platform will be made broadly
available to the HCD4R community and to anyone wishing to build and deploy data
collection instruments in U.S. or Japanese communities both before and after the onset of
major disasters.

The U.S. and Japanese sides of the team would be responsible for data collection and
analysis on the survey and focus group studies in their respective home countries, as well
as collaborative manuscript generation and reporting. The U.S. home institution will be
subcontracted for website construction, creating parallel resources in English and
Japanese. Both teams would be responsible for curating instrumentation and website
updates, and for translating instrumentation into their home language.

5-2 Synergistic effects of the joint research

By reviewing how the Sendai Framework for Disaster Reduction is perceived abroad, it
was possible to gain a multifaceted perspective on the issues in Japan, particularly in the
social sciences.

We plan to jointly develop a community resilience assessment scale on the platform in
the future, and are already experimenting with incorporating media, sociocultural, and
individual and collective psychological factors into the assessment system.

SHARE OUR
RESEARCH
FINDINGS
AND FUTURE
IDEAS WITH
US

COLLEAGUES

5-3 Scientific, industrial or societal impacts/effects of the outputs5-3 Scientific, industrial or
societal impacts/effects of the outputs

By reviewing how the Sendai Framework for Disaster Reduction is perceived abroad, it
was possible to gain a perspective on pedagogy, including adult education, as an applied
science that actively incorporates sociological and psychological methodologies, such as
quantitative and qualitative assessment of socio-cultural factors using the same scale.
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