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Considering the Ethics of Disaster Risk Reduction from three
perspectives: Ethics in everyday settings versus ethics in times of
crisis, Vulnerabilities vs. Capabilities, and Nudges

Katsuya YAMORI'

! Disaster Prevention Research Institute, Kyoto University (yamori@drs.dpri.kyoto-u.ac.jp)

ABSTRACT

This paper examines the ethics of disaster risk reduction (DRR) from three perspectives. The first perspective is
the contrast between “ethics in everyday settings versus ethics in times of crisis.” Should the ethical norms applied
during normal times and during disasters be “different’ or “the same™? Regarding this dichotomy, Japanese society
currently exhibits a noteworthy twist: contrary to traditional thinking, there is a tendency to support the principle of
“saving the greatest number (SGN)” in normal times and “saving all (SALL)” in times of crisis. The second point
concerns “vulnerabilities” and care. “We can propose, based on the previous researches, that vulnerabilities inherently
contain, at least potentially, “capabilities,” conversely, “capabilities” inherently contains “vulnerabilities” at least
potentially. Building on prior research suggesting this, our discussion of “capable/vulnerable” must go beyond merely
emphasizing care or support from the “capable” to the “vulnerable” based on a fixed relationship between the two. It
requires new thinking and practices that transcend the very dividing line between the two. The third point concerns
mechanisms for promoting behavioral change, known as “nudges.” While nudges, including their application in DRR,
can work effectively, nudges that advocating libertarian paternalism presents a serious ethical challenge. They harbor
a cunning structure where, despite being guided by the intervener, the responsibility for the final decision or choice is
attributed to the individual acting.

Keywords : Ethics, Crisis, Vulnerability, Universal, Nudge
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The Dilemmas of Thinking About Disasters and Disaster Prevention

Motoyuki USHIYAMA'

! Center for Integrated Research and Education of Natural Hazards, Shizuoka University
(ushiyama.motoyuki@shizuoka.ac.jp)

ABSTRACT

In this paper, we define “ethics” as “what people should uphold as human beings.”  Issues related to disasters
and disaster prevention are complex, and even when dealing with similar problems, what “we as human beings should
protect” changes depending on the circumstances.  Furthermore, due to differences in individual values and other
factors, people likely have a wide range of views on what constitutes “what one should uphold as a human being.”
For example, | do not believe it is appropriate to praise the mere fact of “evacuated early and proactively” as a
“successful evacuation”. | believe that a “successful evacuation” is one in which people evacuated early from a
location where there was a high probability of casualties had they remained there. | believe that in many cases where
people simply “evacuated early and proactively,” it cannot be said that their actions actually mitigated the damage. |
am concerned that if people simply imitate the behavior of “evacuating early and proactively,” that behavior could
result in casualties.  For this reason, | do not believe that offering such praise is something one should do as a human
being. Of course, | understand that there is a view that the mere act of “evacuating proactively at an early stage”
should also be actively commended. It is well known that there is often no single “right answer” when it comes to
responding to disasters.  For this reason, it seems that an approach involving the formulation of detailed guidelines
would not be appropriate. | believe it is important to make decisions on each individual issue based on an
understanding of the various disaster-related systems and the mechanisms of natural phenomena.

Keywords : “what people should uphold as human beings”, disaster investigation, outreach and awareness,

successful evacuation, “There is no right answer”
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Framing Issues in Disaster Communication

Maho ISHIBASHI '

!'Center for Integrated Disaster Information Research Interfaculty Initiative in Information Studies, The
University of Tokyo (mahoi@iii.u-tokyo.ac.jp)

ABSTRACT

The scope of this paper is disaster communication. Disaster communication refers to the exchange of information
intended to protect lives and livelihoods before, during, and after a disaster occurs. This paper focuses specifically on
the dissemination of information by actors that play a crucial role in disaster response, recovery, and reconstruction,
such as government agencies and the media. When government agencies and the media communicate disaster-related
information to the public, they intentionally design their messages. To communicate effectively, they selectively
emphasize certain aspects of an issue while omitting others. This practice is known as framing. While framing enables
efficient information transmission, it may also produce a partial representation of reality. By outlining the nature and
challenges of framing in disaster communication, this paper argues that the underlying “ideals” that underpin disaster
communication—and, by extension, disaster response more broadly—have yet to be fully articulated.

Keywords : Disaster response, Message, Norms, Communication, Ethics
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Ethical Conflicts in Disaster Reporting and Overcoming Them
- What We Can Do Now to Protect Future Disaster Victims -

Takayuki KIDO'!

'ABC LIBRACo.,Ltd (takayuki_kido@asahi.co.jp)

ABSTRACT

This paper examines the ethical conflicts journalists face in disaster reporting, including the role of the media in
a democratic society. Disaster reporting presents multiple challenges, including the dilemma between saving lives and
reporting, the clash between the right to know and privacy, and social media criticism due in part to "empathy fatigue."
While media organizations, particularly broadcast media, have a legal obligation to "mitigate damage," they risk
becoming obsessed with ratings as a profit-making enterprise and consuming disaster victims as “spectacle.”
Furthermore, through the publication of disaster archives and dialogue with students, this paper demonstrates the
transcendent public nature of reporting, demonstrating that what may have been deemed “excessive" at the time can,
decades later, become "shared property" that will save the lives of future generations. The paper's recommendation is
that media organizations should not remain silent out of fear of criticism, but should instead continue to engage in
dialogue with society. This paper concludes that journalists should not become bystanders at disaster sites, but should
instead act as "recorders with a sense of involvement," and that making the reporting process visible and fulfilling
"accountability" is the way to restore trust in journalism as a democratic infrastructure that supports the right to life
and save future lives.

Keywords : Disaster reporting, Dilemmas, Disaster archives, Mass media, Democracy
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What is Invisible in Disaster Support Activities

Yoko MATSUDA'

! Disaster Prevention Research Institute, Kyoto University (matsuda.yoko.4k@kyoto-u.ac.jp)

ABSTRACT

Using the concept of "Invisible," this paper explores how existing disaster policies and research overlook critical
realities. The author, drawing on personal caregiving experience, argues that the ability to create a "My Timeline" is a
privilege, highlighting the exclusionary nature of the phrase “save your own life by yourself.”

Traditional disaster research is rooted in the absolute priority of human life. However, this framework often
ignores individual attributes, caregiving burdens, and the right to self-determination—such as the decision to refuse
evacuation, a choice comparable to refusing life-prolonging medical treatment. These conflicts remain largely
unexamined in academic and policy contexts.

In disaster victim support, even well-intentioned assistance can create invisible barriers. For example,
recommending that victims photograph flood damage—while helpful for some—can inadvertently streamline public
assistance at the expense of vulnerable groups who cannot easily document their losses, leading to their exclusion.

To make the invisible visible, researchers and practitioners must adopt a reflective attitude, questioning their own
privileged values and documenting experiences that challenge dominant frameworks. Formalizing this perspective
turn is essential for uncovering the hidden ethical dimensions of disaster prevention and providing more inclusive
support for all victims.

Keywords : Care, the primacy of human life, the right to self-determination, a reflective attitude
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On-the-Ground Immersion and Forgetting:
Reconsidering the Ethics of Disaster Prevention through the Lens of
Climate Change

Kohei TAKAHARA'

'Noto Resilience and Revitalization Center, Kanazawa University (re28000@gmail.com)

ABSTRACT

Disaster prevention ethics can be classified into four sub-themes: (1) ethical examination of specific cases, (2)
establishing general ethical principles for disaster prevention, (3) analysis of disaster prevention as a practice in itself,
and (4) philosophical scrutiny of related concepts. This paper primarily belongs to sub-theme (3), developing its
argument with climate change as a starting point. The defining feature of contemporary disaster prevention is a dual
structure in which science and technology serves simultaneously as a means of disaster prevention and as a driving
force behind climate change. In response to this situation, disaster prevention ethics proposes two normative principles.
Thefirstisto revise the traditional framing that "nature strikes suddenly, independent of human activity," while actively
engaging society to sustain a sound orientation toward technology. The second is to distinguish between "disaster
event risk," which concerns the direct damage caused by natural phenomena, and "structural risk," which encompasses
factors such as climate change and land use patterns. Disaster prevention research and practice tend to become so
immersed in immediate, on-the-ground concerns that structural risk is forgotten; cultivating awareness of this tendency
is the ethical imperative of disaster prevention in the age of climate change.

Keywords : climate change, science and technology, structural risk, forgetting
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Intersections and Differences between
Disaster/Disaster prevention Ethics and Bioethics
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ABSTRACT

In disaster/disaster prevention research, ideas such as the trolley problem, triage, and quality of life (QOL) are
often presented. However, such ideas are often treated as examples, means, or methods of evaluation, while little
attention has been paid to their ethical implications. This paper explores how these ideas have been treated originally
in ethics (particularly bioethics) and how they can be applied to disaster/disaster prevention research.

This paper first examines the trolley problem, triage, and QOL/SOL as issues that have developed in bioethical
discussions. Then, bioethical discussions of resource constraints (human, material, time) are applied to disaster/disaster
prevention research (chapter 2). Furthermore, after reviewing the context in which bioethics was established and why
the current fragmented state of the field of ethical discussions in disaster/disaster prevention—where various
disciplines think separately from each other— is insufficient (chapter 3), this paper examines why ‘bio’ethics alone is
also insufficient for the understanding of ethics in this field (chapter 4). Based on these analyses, this paper suggests
the need to establish a forum where actors from various disciplines can cohesively discuss the ethical considerations
regarding disasters and disaster prevention, with the role bioethics as a field serving as a key example.

Keywords : Ethics for disaster/disaster prevention, principle of double effect, triage, QOL, SOL
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Issues observed and future tasks of health care operation at an
evacuation center with no health care specialists stationed using an
autonomous robot in large-scale disasters

Takahiro MISAKI! « Osamu TOKUMARU? - Yoshihisa TSURUNARI ?

! Center for Education and Research of Disaster Risk Reduction and Redesign, Oita University
(t-misaki@oita-u.ac.jp)

“Faculty of Welfare and Health Sciences and Center for Education and Research of Disaster Risk

Reduction and Redesign, Oita University (ostokuma@oita-u.ac.jp)

3Center for Education and Research of Disaster Risk Reduction and Redesign, Oita University
(y-tsurunari@oita-u.ac.jp)

ABSTRACT

Enlightenment activities of a health care specialist are important for prevention of infection of an evacuation
center in the large-scale disaster. The work time of public health nurses increases because their teams take time for
patrol in case of many evacuation centers in the broad-scale disaster area, meanwhile, the health care of evacuees
increases in the low birthrate and aging society. To need an efficient health care method for an evacuation center, we
propose remote support for health care using an autonomous robot. After the outbreak of the 2024 Noto Peninsula
Earthquake, we supported heath care of evacuees in a temporary evacuation center where a health care specialist did
not station in Noto-cho Ishikawa Prefecture using an autonomous robot. The health care method using an autonomous
robot is efficient to support them, because the health care specialist that is one of the authors can talk with evacuees
and confirm the condition of the temporary evacuation center using a video conference system under a stable internet
connection. This method has little knowledge about the operation, and we need to accumulate knowledge of health
care using an autonomous robot, consider the support program according to the stage of the evacuation, and evaluate
the support program. Moreover, we need to operate with care of robot movement and speaker sound volume.

Keywords : 2024 Noto Peninsula Earthquake, Internet Connection, Evacuation Center, Autonomous Rohot,
Health Care
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Effectiveness and Practicality of Communicating in “Easy Japanese”
between Firefighters and Foreign Residents at the Scene of a Fire

Ryota KAWASHIMA" - Michitaka UMEMOTO?

! Tokyo Fire Department  (r.kawashima.tfd@gmail.com)
“Faculty of Engineering, Information and Systems, University of Tsukuba (umemoto@risk.tsukuba.ac.jp)

ABSTRACT

In recent years, the population of foreign residents in Japan has steadily been increasing and becoming more
diverse. It is said that majority are more proficient in Japanese than in English, and “Easy Japanese” is being already
used in various settings, including by local governments. During rescue operations, firefighters quickly account for
potential victims in parallel with firefighting. The necessary information is collected from residents of the house on
fire and other sources. This study examined whether “Easy Japanese” is an effective means of linguistic
communication between firefighters and foreign residents at the scene of a fire, and whether it is practical for
firefighters. Based on a literature survey, we selected a fire scene that was particularly severe, and conducted a listening
comprehension experiment with foreign residents, using the fire brigade's usual lines and using “Easy Japanese” lines
created for the scene. The results showed that foreigners' understanding of the questions asked by the fire brigade
increased when they were given “Easy Japanese” lines. In addition, a questionnaire survey of pump captains revealed
that “Easy Japanese” is a practical tool for firefighters.

Keywords : Fire, Firefighter, Foreign residents, Easy Japanese, Communication
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The Actual Situation of Handling Information on Missing Persons
during a Disaster
- A Case Study of Wajima City during the Initial Phase of the 2024
Noto Peninsula Earthquake -
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ABSTRACT

This study investigates the handling of information on missing persons during disasters, focusing on the case of
Wajima City in the 2024 Noto Peninsula Earthquake. It highlights the gap between Japan’s legal frameworks—such
as the Personal Information Protection Law and the Disaster Countermeasures Basic Act—and the realities of on-the-
ground implementation. Using document analysis, interviews, and participant observation, the research examines the
evolution of Wajima City’s information management through four phases: the “Sticky Note Phase,” “Excel Phase,”
“System Phase,” and “Stable Operation Phase.” The findings reveal major challenges in early-stage response,
including fragmented record-keeping, lack of inter-agency information sharing, insufficient knowledge among
support personnel regarding privacy protocols, and delayed coordination with search agencies such as the Self-
Defense Forces and police. As the situation progressed, improvements in layout, workflow, and digital tools enabled
more structured operations. The study concludes that effective missing persons information management requires
standardized templates, prior planning of data flow, enhanced training for support staff, and clearer protocols for
collaboration with search agencies. This research offers practical and institutional insights for enhancing local
governments’ information coordination and public communication during large-scale disasters.

Keywords : Information on Missing Persons, Initial Phase of Disaster Response, Information Sharing System,
Personal Information Protection, 2024 Noto Peninsula Earthquake
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Inner Conflicts during the COVID-19 Pandemic
-Weddings and Wedding Receptions as Social Rituals-

Hideyuki KOBAYASHI'

! Department of Information and Communication, Meiji University (h_kobayashi@meiji.ac.jp)

ABSTRACT

This study empirically examines the impact of the COVID-19 pandemic on wedding ceremonies and receptions in
Japan, with particular attention to married couples” emotional experiences. An online survey was conducted in August 2025,
targeting individuals who had planned weddings between January 2020 and December 2021, yielding 1,604 valid responses.
Respondents were divided into two groups based on whether their wedding ceremonies and receptions were postponed or
canceled: an implementation group (n=832) and a postponement/cancellation group (n=488). Analyses were conducted using
both quantitative and qualitative approaches, focusing on modes of implementation and evaluation, as well as victim-related
emotions (e.g., guilt, shame, humiliation, and helplessness) and self-esteem (e.g., well-being, sense of accomplishment, and
positive self-regard). The results indicate that both groups experienced ambivalence regarding the decision to hold wedding
ceremonies and receptions. However, the implementation group exhibited a stronger initial motivation to proceed as planned.
In contrast, the postponement/cancellation group showed a greater tendency to be concerned about the impact on others and
external evaluations. Notably, compared with the implementation group, participants in the postponement/cancellation group
reported a wider range of emotional experiences, including changes in their inner selves and in their relationships with their
partners, as well as greater variability in victim related emotions and self-esteem. Furthermore, the findings suggest that, for
these participants, the experience of wedding ceremonies and receptions served as a more powerful catalyst affecting their
internal states, including fostering a sense that holding such events was worthwhile.

Keywords . COVID-19 Pandemic, Social Rituals, Emotions and Ambivalence, Wedding Practices, Sociology
of Everyday Life
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R [REEOMR LR

F4£
204 30tk 40fk 504K 604k JOK HEF
R Bt EM 21 31 4 69 57 60 279
% 4.0% 59% 7.8 13.1% 10.9% 11.4% 53.1%

it EH 65 60 56 29 22 14 246
% 12.4% 11.4% 10.7% 5.5% 4.2% 2.7% 46.9%
&it B 86 91 97 98 19 74 525

% 16.4% 17.3% 18.5% 18.7% 15.0% 14.1% 100.0%

WIZ, [BIEFIZBT DIREE OB IOV TA TN,
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T FEE & LTS o7, THMEE ) & T8
DHEIY EiF D, #ERIEFR 2 0L ThoTz, BB
FELHTELEBRBELTORVA (b L ITEEE S
FEHLHUVRNA) 23221 A (@21%) E—F%L RD
TEHME\ELELFELEBRBEL TS AL 161 A

(30.7%) . BLfEE L IIFEE L CWARF-E8 SITREL
TV (B LT E B2 53131 A (25.0%) |
B & IERE L CnZeuny (B LS EEUEE D OZ2WY) 1
NEFELLFRIFLTHDANL2 N 23%) EWIHIET
HoT,

£2 [REEORIEH O

FEE
— ~ A=
S — 21 2 75
BEELGL o 42.1% 2.3 44, 8
EAE =5 131 161 202
RE®HY 25. 0% 30. 7% 5. 64%
. = 352 173 525
At o 67. 0% 33.0% 100, 0%

WRIZ, [BEE ORI L BT E D L — T
151 N 29%) ., ~> v a EDOEAEE 369 A (70%).
o5 N 1%) Thotz (33, oMy LiF, &
TG AEDEIRETH D, [ZOM) IR Tix
YT NAA ZDINS N, ARIOSHHTI N TIE, LI

[ZDf) 1 3NT D2 L &5, BEFEFRTHAD E, —
FRECIX10FLL BEA TWARIEEN 8 ET L 255
DIZHF L, HAFETIL S EFREETH 5,

®-3  [AEHOSEEIAE LA

BEEY
EERE _ ER 5 § 7 16 20 51
—FRT BEBE O % 33 40 265 1065  79.5%  100.0%
2o s ER 2% ) 3 52 206 369
®ak=E BIERE O % 7.6% 13.3% 9.2% 14.1% 55. 8% 100. 0%
EH 1 1 0 1 2 5

tott BERE O % 20.0% 20.0% 0. 0% 20.0% 40.0%  100.0%
&t EH 34 56 38 69 328 525
BERE O % 6. 5% 10. 7% 7.2% 13.1% 62.5%  100.0%

EHELTWDREE, HAER 2188 Lf:: & VARV
(DDA DAV, 7236, AWFZETIE, MRBL
T2 D0 ZEe bW X 758k S LT#&b N, A
WE LV HEETHIELEV A TFTBRBPENEAHIR LT
M LTz, 72720, B Ui 2 L3 (33RO
FEREEIIRAETHY . AT RE BICfm#EST 5 2
T BRI NS5, ZDT-, VAT 2
SINTRE S TIRERAN IR 2 LR B D,

®A  EHEIE THERICNT D U A 7R
EY St h BRESA—tUb

BHLE=Z ENGWN 198 31.17 31.17
0FELL L& 26 5.0 42.7
20 L)L E30ERH 30 5.7 48. 4
10 LL E20FERE 80 15.2 63. 6
SELL E10FEXKH 101 19.2 82.9
3ELLEBERE 53 10.1 93.0
1ELL E3FEERE 33 6.3 99.2
1EXRGH 4 0.8 100.0
&5t 525 100.0
TR EHBE R HIEE 0 D ARLRIBF I HONTH TN,

7% 5 1% MEHNE FHERICK LT, H7R721d E ORREDOAR
ZHRIEUTVETN? | LWV ) ERDRERHRETH D,
[F oS REHE L TR ~ THE D RZEE T T
WD N, BRETC168% Th D, 832%D NI [R0R°
REEE L TCND ] ~ T THREER L QD) L EE
LTHY, RLEET TR AITHEASRZTE T TV
DNDEEDIDTL Y mb\é:b\zé TIFEEDY A Tk
RS L TNZDITHR L, REEIFIZ OV TIARE
[T D ADEE R v Vftﬁm IhDHEVWZD,
Fo, U AT Rk L ARLESE OBIRIZOV \TMHE%
HBHE, r=25 (p<.001) &9 FHOIEOFERED T
Too ZAUL, BV D U R 7583 & E Dl ;h‘:T;rﬂ@f
HEEAEAIHD LR D,

5 EHNE FHERI NS D AR

(2) BEETHEIZNT D RT3 E TTRE

2T ETEE PTHEBICH 5 U A7 @@akic o
THTWL,, £ 41 TERBE FHIEEDS O E T Z
NZEITEEBBLTCWETN? ] EWV BRI 5[0
BAERTH D, 5 30 4EMD 5 HICEHNE FHIEEANE =
DRERITHI 0% & SO TVDH R, BAEEOREL 18
BLIEZ e @17%) EVWIFERTH-T=, WIT
ZUEEIE, 15 ELLE 10 ) (192%) Th -7z,
44.5% EKPFEHED NDS, T3 LA | 20 FFA ) i A4
ELTED, 30 L0 baioskE AL TODET2
IR D, T H HHEBE FHERITHT 5 U A7 37855
& LTI, 34EELE 20 AERimid i C BN 7058 AR R

E N—t2 b RFEN—t b
FoL(FREBLTLVEN 8 1.9 1.9
FREBLTLAEL 10 1.9 3.4
HEYTREBRL TG 10 13.3 16.8
POFEERLTVD 192 36.6 53.3
FREBLTWLD 157 29.9 83.2
ETHEFREELTLS 88 16.8 100.0
it 525 100.0

(3) BEBEOBKREBAITHRTT

%613, Ek— 11T 13 TEE 6 Dl 2 A T8O
FERBRDUZ DN T, FEFEED A ~T-RTH D, =
ZCIEARE A (0=R3E0E) [1=550) o fEdsks L
TEBHLXTWD, FlxIE, BEFRIREDKOME] O
B 055 1%, 5] DADOEIGZERT, T70bh, BIEE
D 55% 733 EREK Zfied L T D Ltz o 2 &
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WTEDH, Zhb 1BHAD WERATEIR =7 ) (P : 0
~13) [TV T, M 3.75, FEUE(R = 3.74, Fe/IMIF 0.
BAIE 13 ThoTz, Zid 13 HBIZOWT, YT
3~4 SFEDNHZZ L TND T EMNIDDRD,

=6 fix 7H)
FEBMEIRDEE 525 0.55 0.498
FEARHOKE 525 0.49 0.500
BHERS (FIRESHE OBS 525 0.45 0.498
FEAELHLRDERE 525 0.35 0.477
MR O ERE DR 525 0.34 0.473
EZCETEIPRY v EERE 525 0.30 0. 461
AL LD - BETFHLLE 525 0.30 0.458
BHISET - BBORER 525 0.28 0. 451
RIEM T OER A EORR 525 0.20 0. 402
HRMTFOAT - WA 525 0.16 0.365
REOMEL 525 0.13 0.332
HSHEIR A — LIS B5R 525 0.11 0.316
Bl DEN - B 525 0.09 0.280

(4) EXEMLE) R T8 - FRRE - FA1TE & DBF
%

Nl = @ 7 & N VA N I NS
HAATENR a7 DZNENEERES L L, %ﬁﬁ PE L
BAERZEL & OB 4 BRI L > TEEM)

\ZRHIS 5, ZEODBNEIZOW T, T TR AL
ZRHWTNWD, £ 7 IFEEUFOHOERTH D, 70k,
WTHIDOET BT HIREREIEEMEEZ /R LTk
5, AR THWZIRAEEDO Tl 2 78 & +47
A CTE COZRWRTEEMER B D, Z D s, ABFZED Sy
Wi RAfRRS 5 L CORBERTHD,

T EAREC LDV AR E ORSEICOWT,
EUFAHTOFRER, BT VAR EMEIIHER S 2
7= (F(6,513)=1.56,n.s.) . 7272 ISTZEHD 5 & a4

(B=-11, p<.05) &V A7k & ORI IRER72BEH
Ao, £ &b LFE] (B=.10, p<.10) {20

THURTE
ETNRERE L TCORBNNIRERN CTh D78
R TR Z S D,

WIZ, FEAENE & AL & OB ZoU T, EalRy
HrofER, M55 MR (B=-20,p<.01) 234
LREICADRREA R LT, 22T, Mhla— K% 10
=), M=% L LTWaT2d, ADR#EZRTZ &

V3 PR E EREIED E < | BHEE ERLGEEIMRANZ

EEBEWRT D, ZOMOIMNIEFNT OV TREEE & B
B DB IHER S V2o T,

BRI, BABNE & A 2478 & OBFEI DT, HRlq
OINTORER, NS D5 TR (B=24,p<.01) &

MMEE L EE (B=.16,p<.01) 73, FHEUEZITE)
EIEDORE AR LT, AR ER DI o Cif 278
FHE ST ATREMAVNR ST, F7, BURE & DORE
IZOWTC, 22T lo=FfE7z L), N=fFEHv | L=
— NMELTWAT, IEOBSEART Z LI, BfRE & A
JRELTWAEIZE, (HAATEIA 27 3@V MEaCH D 2
EEEWT D, ZoiEn R B=-09, p<.10) AMi§
ZATEN E B O B Z R LT,

HEEYFOHT ORERAE NGRS D720, HxITE
AaTwEFEYEL L=/ LXT A N v 7 5T Ehi L=,
Spearman DNENAREIHREZ R LIz & 2 A, FREHA
ITENA 27 L ORIZITAEZRIEOHBER AL (p
=.262,p<.001), F7o, BEMEE & FEOAMET L% Mann-
Whitney @ U FE Tl BE#E & [RfE LW D RO T3,
[FJE L CWRWEEL D I ZATEIR 27 VA EIZED >
7~ (U=4262850,z=5072,p<.001, r=.22), ZH5HDHE
RIE, BEYFOPT ORISR L OEYEE & R &
i ZATENA 27 & OBRED Heh: s s34 5, 7277
L. FERRER L OB EEI IO T b/ &EWT2d, Zh b
DORFHEIIBRERNR b DL LTI 5 L8035 5,

BRI EOA B 2 R L2, L L7235,
. ERD

F-1 HAJEME U AT - LK - A TR & OB
R RE TRBNE BAITE

BAShEEH b SE B b SE B b SE B
MR (0%f% - 1581%) -0.14 0.20 -0.03 -0.43 ** 0.10 -0. 20 ** -0.64 T 0.35 -0.09 T
K 0.03 0.07 0.03 0.03 0.04 0.05 0. 54 ** 0.12 0. 24 **
BiEfE (1—FET - 25£846G%) 0.06 0.21 0.01 -0.06 0. 11 -0.03 -0.20 0.36 -0.02
BEEH -0.17* 0.08 -0.11* 0.01 0.04 0. 01 0.16 0.14 0.05
BEELRARE 0GL-156Y) -0.30 0.23 -0.07 0.09 0. 11 0.04 1.19 ** 0.39 0.16 **
FELERRB 0L -1HY) 0.441 0.23 0.10% -0.01 0.12 -0. 01 -0.53 0.40 -0.07

FiE 1.56 3,13 % 9.32 %+

R® 0.02 0.04 0.10

adjusted R® 0.01 0.03 0.09
LIRENR IR, SEREEIRE SIBERENRFE To<1D, "p<05, o<1
178h & OBBEOA A HF R HTIC L > CEEANFH

(5) YRYZBH - TRBRFEBAITENE DR
T TR R FE ARLARAE ST i 2 A TEN A
a7 BB L, U AT IR E RLRIEC X DR 2

T2, # 8 ITEEIFI L DR TH D, £TE
TR EN IR S (F(2,522)=17.38,p<.01),
WIS D HH T) A7) (B=.21,p<.01) & 'R
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ZIE] (B=.09,p<.05) ML A1 T8 & IEDORSH
RlLlc, U AV FERRSOANLRAE D mE DIl x
TR LR E > T ATREMED IR ST,

TRAYSHT & L C Spearman OIERAABHRE A S L7
LA, VARG ZATINA 27 L OMIZITHE 2
IEORBENRB LT (p=258,p<.001), /-, RLESE
LFZATENA 2T & ORI b A B EOMENRA BT
(p=.166,p<.001), ZHHOFERIL, FEEYFOHTIZIU
T R 3B L ORZIEIE DM 2 A TN A 27 L 1EDRS
WA LT A LIRS LT D, 7277 L, PR
W H/NE L BIEOR X JIFRERTH 5720, iR
I EEA 5,

T8 U ATE - LI - i A T8 & OB

BAEH b SE B tiE VIF
(E#) 1.08 0.68 1.59
1) R0 B 0. 37 ** 0.08 0.21 ** 4.82 1.06
TRBE 0.32%* 0.15 0.09 * 2.11  1.06
FilE 17.38 **
R® 0.06
adjusted R” 0. 06
bIREIRFE SEZERE [ ZEREIRFEE #p<C 05, #xp< 01

(6) VRYZH - TRFELEN L-FR - BREBELD
ERE &R A 1T & DR
BB, £ 7 CEZATEICEE CTh-o7- TR BX
O T L R & MR T8 & oBIRIZIHWT, TV
A 0 TRZEENE | & OB 72 B AiREM: 21
SRR 2 7 OB R ERNG T 2 T 5, 22
Tidstepl L LT, £THRT THETH-7- Ry & T
B L [RE) 20 L, e v Cstep2 & LT, AT

Bl TV A7 & IRLIEE ) 2R U < sl
U CHEM L7z, BEAZROMETTIL Hayes (2018) @
PROCESS macro (SPSS ) % Fv 7=, PROCESS ® Model
A VT MNTEBDSE S U ORI s -2
LEHMIENET VERGET HHDOTHY, 7—hA LT
> AR LY MR OR B AT 2 FETH S,
481, PROCESS I, MEEMIEEYR T CheR S
FIBHED AIEEMEIZ DWW T, B0 B A2l
R 5 HITHW, o35, MBZROBEML 95%
{EHEX NSV THWT L7z, 2 9 13PERY BT
DFERTH D,

Z 2T, INIEEN IS D ISR O TR
%o FT EMEE LRE] OHEERRIREE b) o
ZMEATEH T %, stepl Db (0.911) 725 step2 D b (0.894)
NEFEDNED LTS, T2 LEOZELEIL, 0017 &
MERZA L TH D, BRI 5 EEZNR OB &
DNENWZ LiX 3o b, B L[AJE) & 2178
L OBhEE | TU A7) 0 TRLEE ) AL Tn
LRI NE N EE Z BHiD, FEEIZ PROCESS @ Model
41 & AR ORIE TIE, 95 % SHEXIC BN T, T
2 38k OENEIE. Effect = -.053, 95% CI [ 0217,
0.105], TANZIERNs | DIAZHERIE, Effect=.045, 95%CI[ -
0.042, 0.160] CH Y . W NOBSh S B ASHEX A 0 %
GATRY , FRHICE BB RIS S 2>
oo Fiz, ROV TN EEI AR AREL DT
PREEINIA R BT, Z D2 bR N E < | FER 7R
IIHEEZ T 5, LI > T AT DOMHEE
LT, VAR L ONLRAE &M & U7
DRI IR S 72D o T2,

x99 FK - EFRERELRAITEIE OBRICEIT D RV FZH - FRBBEDEN T

HBAITE
stepl step2
BAShIEH b SE B b SE B
H#18 0. 055 ** 0.01 0. 236 ** 0. 059 ** 0.01 0. 255 **
REELEE O0BL-156Y) 0.911 ** 0.33 0.121 ** 0. 894 ** 0.32 0. 119 **
YRR 0. 413 ** 0.07 0. 234 **
FREIE 0.299 * 0.15 0.085 *
Fis 24,77 #* 24, 42 **
R® 0.09 0.16
adjusted_R® 0.08 0.15
AR 0. 09 ** 0.07 **

LIREIRFRE. SERERE. S RERDRFRIY

5. R

(1) YROBHLBEAITEID Teht

AMFFZEOFERD B | BT 23 KEOM T, EE0E T
HIFRI R 2 REEAF I Tl VK HELZ 8 5 — 5 T,
fif RATEN LT L b5 L 1RO X 7V RIS S L7,
BAANCIE, RLEIECONTIE R0 kol
IS 832%% EOTWN=DITHE L, AT =27 DI
PAEIE 375 (R 13) 128 EE-THY ., EShTu

*p<_ 00, #*xp<<01

L 2 OFFEIIRER Th -T2,

Fiz, VAIZFERICRB W Mg L2 370
EEELTZEN 37.7%% 5D TEY . —EEEOERN
AR 2 BARRITARE L QRN Z EAVRENTZ, &
NHOFERIE, KEITRT AL LALT L AR
B0 ZATENCAE OOV TR Z L AR LTEBY, W
bdD TEM—ITEX Y v 7 BMEHERICBO T Lk
REND Z EENRL TS,
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(2) BHEEREEAITEIORE
HEWFIHTORER A ZATE A = 7125k LTI MRy
(B=24,p<.01) BLV IEURHE L OlFEJE] (B=16,p<.01)
DA EIREDBREZ R L, 7705 AR EmOIE E
FARUEE ERE L TOWDEHEAIEE. L0 EL O ZAT
Hh2NFEHE S AT DA SRS S ATz,

— 5T, MR DUV TUIARZEEF 6 LT B B
(B=-20,p<01) DHEBSNT=HDOD, {2 /T8 & DRFH
WEBRERTH T, 2D b, BSITEIOFEIE
W, BIEEIR L 0 b ARTRERBECF SRR & o7
FEAPER SN IR < BEG- LT D TREMEAVRIZ S
o,

(3) VRV - FRRF L BAITEDBLE

U A 7385856 LORLRAE I IO T N b AATEI A 27
LIEORhEZR Uiz (U A ZF85 : B=21, p<01, R
1% 1 B=.09,p<05), ZOFEFIZ, KFEY 27 2 BRI
L, RLEEETODHENTE Sl 2 AT8%2 %< FEhi LT
WA 2R LT,

7120, TOBEOKE SIREWTH Y, FHIARL
BN & ORI HER Y N SN 205 BIBEIIER DI
TIHMTENO 2R A 3 ZH CE RWVAREMER B D, L
o235 T, BISATEN OB IV TIE, FRECIF I
Z T, ARSI & W o 2 E N 280 T
HRHENRH D EEZHND,

(4) EABRODIRES & £ DEER

RIS LOMEE & DIFJE & Af A TEIOBIRIZ OV T,

U R 385l L ORG24 L U TRt L7k
B, 72 D T IR S o 72, REIZ, PROCESS
2 X DEHEZNROREICBW T HIEHEXEN 0 25 AT
BY ., HEHICHE BB RRIISR S Ve o Tz,

Fo. FARUTOWNTIR, BEAEEAE B LTBRZEl
FREAS DT DNTHEINT DAEE DA BT, T OB
IhaL, RIOTEEZET 5, ZhHORERNG,
AMFFEOFFNINTIE, U A7 GRS LRAE DAL
LA ZATENDBUR Z A LTS 2 S IR S e o
77

(5) AHIEDEE

PLEDRER G BURHER 23 IXIZIS1 BRGSEATEN L, {3
AND Y A7 FBGEHSALEENE &\ o T DRI D I 72 B
P AT &\ o TR & BEEN A D
iz, FRZ, WAATEN A 7N 375 128 EE - T
HZEMND, L OERIZBO TR A TENIREN TH
0 ATEID R IT—E D/ ~N— RILMFAE LT 5 AfRE
MHERH D,

IS OFER T BT E RO S TE A ERiE T 5 T,
HIZY R BB EEmD AT TR+ Th Y, AiRER
BEot SR A & 2 1= 27 BB TH 5

LAERINEL WD, 7272 L, AT — 2 (2
SRBOIITTH D720, 2 HOBHRORF HH)
WZOWTIS B OMGRRNE E T AXLERH 5,

6. BhHYIZ

AMFZEL, R 23 KEZXSRE L-T v r— Ml
\ZHS & EHEE PRI 5 U R 7 386 N2
B L O A TEIDIZRE & 24 5 O BEhEM: 2 RZRANT T
L7z, TORER, RNEEMEIIHIE vk H D —0
T, HAATENIREN TH Y | EfeRES LT LH A
RB72 A TEN AR OO TR RIS STz, 72,
AR L OBMBEERE & W T A B S i 2 T8 &
BN D3, AT RIS T 2 B S TEh A L PR ZEA]
DIxTR S PATREREOH SIS & IR LTV 5 ATRE
PEAVRIR STz,

S HIT, U A TZEEER LORZEE IO T b 2 AT
i) L EOE AR L= b 0D, FOREIIRERTHY |
TN DEROIHTATEYDZER /0T 5 Z &%
HLWEEZZ NS, ZORRIT. BSITEIMN SRR
ROF R HEAMRBIRTHDL L 2R T 5D
DTHD,

B HTIZINT S, BIEZR B S IR S e
ST, ZOREFIE, ARFFE TR AR L OV
AT, BESATEN 2 DER SR DA %5 2+
AR Z HILTORWATRER AR T DO Th D, F7-.
FIFET NVEEOHANNREN TH D Z Enb, B
BROFERIZ OV T HEE S ANRD HILd, AobTidd
S ETHRNIBFICE EE D HOTHY | HEED
FERIC DWW ISR ORNEE T2 M E R H D,

ARFFEL, B 23 K &9 BARAZ BT i Ze iz
T, VAV Rk, NLIEE, WAATEIORRA F—7T —
BNZHDNTEHR LT RICERN S D, —F7 T, AR
IRRETY T — 2 IS SRR ThH 0 | KEERO
WEEE HE9E Li=2boTiEewy, £, M rt8hzar
IS OITTEIO BMEFHIE S FRIETH D . ZOMHERK
RHEADFIC L > THERDEE LT HAREM D & 5,
51T, BFATICET DIREREITOT L SV MET
372 < L ABE THOWZ O Tl 2 A T8 21431
T E TORWATEEME B D, INZ T, AR
DI AATEN L, [EEFE NS L D8EI S DO TH
0 SRR AL T ST D1 TEN A ST AT RE
WRH D, FO7D, EAOE - Bl & 1L o
178 & OMIZITTRBENMFAET D ATREME B VD . 2D AIT
AWFFEDBRAD—>TH B,

INODOREEEE 2D & AIRORERITIRER 2
DTHY . AIHEROSATE 2 BfERINEfFE T 5720
2, SRy NU—2 HIEERUEREE, MR &
T ED ISR ER EBE LT ETH D, 5%
E L0 SRR I) AN, Be B TAIC
X oRGEEZ# U T, ST O ARERIC OV T E H7
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Awareness of a Tokyo Metropolitan Inland Earthquake
among Residents of Tokyo’s 23 Wards
—Survey on Risk Perception, Anxiety, and Disaster

Preparedness Actions —

Ken KATO'
" Department of Public Policy, National Defense Academy

(7T 239-8686 1-10-20 Hashirimizu, Yokosuka-city, Kanagawa, Japan)

ABSTRACT

This study quantitatively examined the actual state of risk perception, anxiety, and preparedness actions
regarding a direct-hit earthquake on Tokyo, along with their interrelationships, among residents of Tokyo's
23 wards. The background to this study is the officially estimated high probability of a magnitude 7-class
earthquake occurring within the next 30 years, despite insufficient preparedness among residents. The
survey was conducted in February 2023 among residents aged 20 and older in the 23 wards, yielding 525
valid responses. Thirteen preparedness actions were coded as binary values (“0 = no preparation” or “1 =
preparation”) to generate a “Preparedness Action Score (0-13 points)” as the primary indicator. Results
showed a polarized awareness, with many respondents stating they had “never imagined” the risk. While
over 80% reported “some anxiety” or higher levels of unease, the correlation with risk perception was only
weakly positive. Multiple regression analysis showed that age and living with a spouse were associated
with preparedness actions. Mediation analysis indicated that the indirect effects through risk perception and
anxiety were not statistically significant. These findings suggest that preparedness behavior may be
associated not only with psychological factors but also with social factors such as age and family
composition. Therefore, although this study is based on exploratory analysis and its interpretations should
be made with caution, promoting disaster preparedness behavior requires a multifaceted approach that

considers not only risk perception and anxiety but also living conditions and broader social contexts.

Keywords  Tokyo metropolitan inland earthquake, disaster preparedness actions, risk perception,

anxiety, preparedness action score
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Connecting Disaster Prevention and Community Practices
through Japan—Taiwan Inter-Local Exchange
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ABSTRACT

This study examines how disaster prevention was discussed in connection with everyday life and community
activities through online inter-local exchanges between local communities in Japan and Taiwan. The cases analyzed
were online exchange activities between Huashan Village, Yunlin County, Taiwan and Taisho District, Shimanto Town,
Kochi Prefecture, Japan, as well as between Shuangfeng Community, New Taipei City, Taiwan and Oarai Town,
Ibaraki Prefecture, Japan.

The results showed that disaster prevention was discussed not only in relation to disaster knowledge and
evacuation behavior, but also in connection with local industries, elderly care, and community activities embedded in
everyday life. In addition, through activities, participants shared their local experiences and community issues, which
in some cases led to new proposals for subsequent community activities and exchange programs.

Furthermore, the exchanges involved not only one-way knowledge transfer by experts, but also dialogue and
spontaneous interactions among participants. The findings suggest the potential of inter-local exchange as a space
where disaster prevention can be discussed in connection with everyday life and local community practices.

Keywords :  Inter-local exchange, Community-based disaster prevention, Everyday life, Scientific knowledge
and local knowledge, Resident participation
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AL, 42 3 RIOTHREHESINE ZxtGe b LT/ %
IVIAEIZIESN TV D, KEIDRI, (FaT - F4) (23t
WA T o r— M FEhE L, &6 R/ Sp LT —H
RS LT,
KEOSHIEEL, FH1E284, #2264, 553
[B] 254, CTH Y . 3 [EIDOWTINISIN LT=2IE DFEAN
L2284 Thole, ZDHH, R3] -R6KEEDOT
r— N RTIZEIE L2528 VR 25 4 CTh
ST, AWFIECIIOHT G % 584 ) RIS E IR EY
T WTRDENZSINLT- 28 428 A& WAV =,
IREIFET ML, KiEGTer — AT 52 &
<R SN _XCoEEEZRTE 5720 (Gelman &
Hill, 2007) . #5EIORSINCIE H BALOXKE (Ho)s6 78
W BIEEET) MEETDHETYH, FIARRERT —
B e KIRICIE A L7 HEE S ATRE T .
AMFEDIHT EOERIT, BHed HEEIEEOZEL L)
TR L EADMHEBL ®7EZ B U TED L S ITER
T LD T 2 Eleh D, D, FiD
EICRl— N BB C & A S UIENE, %ib T 51k
ARRET ML T, WIHIKEDEAE L Z{bD7 1
TRAEGHEL CTHEET 52 LN TE D,

ZINEIL. SRR CHYER SR LA A5 20
LA EDRRN SR & U CEEE LT, ZEICHT- > T,
HERESOBG SRV B LR AEZ O LT,
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L7235 T, ARFFEDY 7 Ui, QFRSHIEY 2
KT B0 &b EEWVE, QRO RS
RS INIC & DIFHIPIRR A AT 58, &) ZEHD
HOBERRE EN WD AREEDRH D, DI, AL
DRFIL, 5 Likgisn L7zl padazs b s L
THFT RETHY . HFEBA—ARA~ORIIETITIR
Rnd 5,
SIEOEMETH D73, FTHEIL 30-60 230
ThO, MHINIBZITE, BEbSE - g
Tl - FEREZERTH D, BEELTREY T T —
DRI BB < S L T AN SH |
T 5 RO NEARZREL LT b DO TIT RN &
IZi%, BESLETH D,

(2) WIS &7 DRt

T o — MNIZE OB R THER STV A, K
WRENERZ Y THOE, KFY R 7 FRE0AHRIC
B2 L) BRI EIR O H S FRIE Th 5, BAK
BNCIE, BLFD 4 7 =) 8 IHH OFEEA S &4
% (B aNidT v r— MBI RS,

O VY R73m 21EH)

- HIEEOULAK MEREDO THFHERIIELS Th, 3<
IEEZ 0L LD,

- BRI K AR T~ OEE HMETRICEED RV
Flx, MERHMERREFF- T D,)

@ FEEMA~DOBE 2IER)

-« FERHAROPEL ATREME (A ORI, B4
F 0 RHE 2 FEFEE T 5 TREMED )

- PRREAROEEM: RO =— X3, HESEE T
REPTET DECEETH D)

@ mEsMm 2mER)

- TRSMOLENE (ECHHN L, HsE T-HIReBA Skt
FICE L CHESIC X DREEOSHE TR E)

- TREROKIRE FFRBEROEEIZBN T, TTRO
BRANKMEINTND)

@ AHIREE (25HH)

< A7 T bOVEN: (ERHREARIT M8 7 T ADH!
BT HRA T T OkIC S o & PR A
~E)

- EHOSFEROFE IR (FERFFERIL, M8 7 T &
DHIFEA~OFEEX R 2 TN LT D)

FEEREL, WId 1= %9 Bb7evn s 14
=IEWITFIEDY ] FTOL4EETHY, FruUz T
SR R 5 G5 hT AU REEZ AW (272
LM Thb720 ) 2K L CE7 MW EET
B LTE), b 472 8EEEE, #nEh, D
U 2738, @MARRIATE, @)U AT AT RI2k
D Flee & IEHME, @ABCREHE SV o . AfFED

SIFTBIN TS DML AR A 5 2 L 2 FI LT
LT, BARRZIE, TUhaRk) B0 TRAAC K DR
TRA~OIEFET Y A7 FBENT AR DO ATRENE )
BEO DRt BEEME) (THARAHES, TTHRZ
MMOLENE] BEO THRERORME ] 13FHi&E HIIE
PR, [ > 7 TibORENE) 6 J O TEIDSEEH
DERRIL) 1 FAFLBORGEHI SIS D, L7edi»> T,
TS OFEEEE, AFFEDOBINIIRS LT E DR
ZUEMEATLHDLEEZBND,

(3) HtrET Vv

AT, RSBSOS 1t A S Bk
BR%E BANOREMNZZRE L7 b TR 57
OIZ, BIRIRAFET L (Linear Mixed-Effects Model)
AL, AREDO L D 2 3x T —%  (F—xt5eh
R B RAEHIE) T, Rl— AW 5 OEERIS R
FHREAE U 720, @EOEIFT (OLS) ARl & 3
D 17 =X OMIME) DTz S ey (Gelman & Hill,
2007),

Fio, UV AZITHT DR MEATBA O & Vo
AN DAEBLL, 2SR OEET D TRk TE
DIEANZE] & L TIREMEC S 8 5, ZOfAEE
BRETNIONEIT O & ARDOITAZhE & B A DR
MIRFEISNAHRIND B D, IREFTET /WL, BREES
RICIEI T 2 7 & | [BIEE 28 DRE M AR
JHEEEEA OV (T 728058 & ZRRHCHEE
LFETHD, ABFETIE, BT eV MEADEAZE
(Individual Heterogeneity) #[RIEHER DT & LU
& L CHAIAT = & THEEHIICHIET 2, 24Uz,
TENDR—=AT A L DFNEWRIN LTZ T, HRA#EE
W TxIEEDYE) BEEEHEERICH 726 LIz %
PRS2 2 ENFREE 2 D,

BRI 72 T T VUL F o Th 5,

Yie = Bo + u; + p1Post, + B,Round2; + S3Round3,
+f4(Round2; X Post;)
+B5(Round3; X Post,) + &;; Q)

T, UHEA, tiEREEAERT, L t=1,..,6
&L, NECE 1 AT, 1 A, 5 2 BT, 42
#4553 AR, 453 mIFR ST 5, Vi 1328
NDREREZIT DEFRREDEEAE, BolF55 1 [FIFHTIC
B BEBHJIIRR—R T A | u (X O FE A
B BEEEEE DT X LG (T 7 D805%) |
£ [ TRAFETECTH D, 72, Post JTFERLT (t =
2,4,6) Z —, Round2. (355 2 [AIOKEA (6 =3,4)
< —. Round3 /3% 3 EIOKE (t=5,6) ¥ I—Th
%, SBHIZ, Round2, X Post, 33 LT Round3, X Post,
WL 2 BB KON 3 [N DR - RS, B
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T2 WS IHRIRA G L LIMREIIRET L OREER R

U 2 5 FFEEAA~ DI mRZM UN:RPOE

- pRomas TREs BRERD  BRER0  BRENO  HRERO (7 H( EORENR

WEFE WA AR EEf BEE RBRE O BB ES )
9K (Bo) 3.14%% (0.12) 2.45%** (0.18) 2.94*** (0.12) 3.02*** (0.14) 3.17**(0.12) 2.37**(0.15) 3.09*** (0.14) 2.23*** (0.17)
tyvavHR (8) 0.58*** (0.14) -0.14(0.23)  0.50%** (0.15) 0.30*(0.13) 0.37**(0.13) 0.16(0.15)  0.35** (0.15) -0.26 (0.18)
smeEsE# (8,) 0.28* (0.14) 034 (0.24)  0.54***(0.16) 0.46***(0.13) 006 (0.14)  023(0.16)  0.04(015)  -0.02 (0.19)
EIEEE (B, 0.37**(0.14) 039 (0.23)  019(0.15) 0.22*(0.13)  0.14(0.14) 012(0.15)  0.15(0.15) -0.45** (0.18)
B x £y¥av(B,)  -070**(0.20) 032(032)  -0.51**(0.21) -0.24(0.19)  -0.12(0.19) -0.62**(0.22) -0.20 (0.21)  -0.13 (0.25)
H3E x &y av (B -036(0.20)  0.05(032)  -0.13(0.200 -0.22(0.18)  -0.12(0.19) -0.17(0.20)  -0.10 (0.21)  0.21 (0.24)
fBAZ (var_cons) 0.13 0.21 0.08 0.27 0.18 0.27 0.23 0.26
#HPEBIR (ICC) 0.33 0.25 0.25 0.57 0.45 0.56 0.47 0.45
#a (N) 153 140 128 146 145 119 145 133
BEEEE 28 28 28 28 28 26 28 28
Wald x2 26.83*** 11.97* 24.79%+ 18.77%% 14.92* 11.87* 11.49* 14.54*

TR R RL10%, 5%, 1%DIENEERELTRYS, WTAOETATHEAAZEZEEAVBRREET LEOLERREORERRAEETH -7 (p<.001) . b
HoBu] EEEFLAFRERAL LT, AIFBRRBFTYEELZIFAU L >FOR, A (N) KFHRABIOREETRT,

1EEHARTED LR DD ERTZENEHETH
ol

ZoET AR, TREFE~OSM7 et 2% EA
OEHE| TRFNREE [T —~oFEFM &) 3o
DRITCN R U THRIRT D 72Dl STV b, F
P BT NDOIMEL IR D ONEETER, & T X LY
w; CTH D, BoldF 1 [BIBIAERERIZE T HBME 2RO
BIR7RRPEAKIE (R—RT A V) EoRTS, FEEEORE
ITENZIE, PO R SO L Vo BT &
DOHEIKED BN TR T 5, gk w e LT
T AN THRICHIEET 2 2 & T, AL Doe i
FRDSEION] DOEFFAE . DRSS IR [RREKYE
DEAZ ATREZRIR Y KB L, EAZEEBIE LI IR 72
BRNE = HEET H Z EEAREIC LTV D,

W, AWFEO RN TH S [FRERDZSR |
X, B2 R hR (By) &L PRI EERO S
R By, B3) &EVVD 2 DDER DI THE X B
%o By 1XH 1 EOFERINLFRA~OEUE, T72b5
R EHERC Lo TELE Bl Y Y 7)) BRT,
ZHUTHT L, BB L UBIE, F2(E - 3| [Bkh
e (A | OZKYEDS, 25 1 [RIOBHAARRE S Ml LT &
DREER EFEN TV A0 E T HOThD, Itk xs
BEZOESENIR & & bIgER-ELTH, Znb

DIRBHETHIUE, LRIOKBECRY 52 &7< 5
CMEBL ES (WmEfk) LTnWbZ EaRmgeLTE

0 BRI L ARG et ah & AL A RE O Bk
A7 1 ADZh R S3EE L TRl 5 _E TR AT R 7S
LD,

BB, ZHAERETH D B, LfsiE. S#EDm D
LD FEENE— L DBERER ) ARGET H7-0I08A
SNTND, TRTOEFETH 1 0] & [FEROFER -5
(By) BELD LTRSSV, 72& 2, O T—~
B CAREIEMED BV e, BN OIS IEEIC 72
0. FEO RIS FTREER B B,

By LPBsiE F2El - 53 [ENTIST DRl - TR DL
{bilEns, FHEL 72 555 1 [BIOZUED HFFHICA RIS
THEL TV B0y (EFMEOIERE 213M N 2 HET S
HLOTHY, Zuzk v [EOTF—~nifiROE#REE)
DT, EOT—<BEEIETON ), &
[BIEA ORI A S NI 5 Z LR TE 5,

4. R

(1) IREDHEET VOHEERER

AHEITCIE, 3 BIOTRESHEERIG L LIHRAZIRET
INOREEREREWET D, ARTIE, SISOV TR
FARAIIRET VEHEE L, TORERE 2 DO TR

T3 MIGRAIRTT /IS GRRRFRIED 6 Reaiffefs & B miEOmE
A7 iR £lmg—% FlRR-22@ e B2E F—% B2E R-E3E A S| A%
Y 27 3B HROLHER e L= - - -
RIS L B BT - T - - -
FRERA~ORER  FEHROWEKATEYE (I - - L [
FREROEEY [l - - L -
HRSM TREMOBEY (ki L [ - 1+
TRERORBRE - - | T -
DHIIE 4> 7 7ROBEY T L - - T+
B 0SB FE N - - L ** - -

LR R R T10%, 5%, 1%DFEI B EKEERY, " IFERTH Y BEBSBICEROENEM L oI L EEKRT B,
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RO GBI

P LBMRTFANDER

3.8
ﬁ 3.6 gf_ 28
& 34 & 261
32- 241
ﬂ 3 - ﬁ 2.2 -
o ] o , o ] " . 2 : o .
& <& & & & S8 & & ¥ & s
R RORITREE SREROEE
ﬂ 3.6 ﬂ' 3.6
B 3.4 B~ 3.4
B 32 el
3 o
# | f: i
=0 & ' & ' & ' ’ & y & . & y
& g «* & <& ¥ N & < it <5 il
PREMOLEY HRERORME
. 367 261
i g 23
i ]
& ' Y ' Py A ' Y * Py '
o~ & A & P s = ,\.'ﬁ’av A ,\q;%— P «,;ﬁ’f
17 SRIEDBEE HOREHRORIRS,
3.5
R 32 R g
i 32 g
31 :
T T T T T T T T T T T T
<& <& < & & i <& <& & & & <&
B-1 BUBRGIRET IES < 38k 8 FEIEDHEE I D 6 R

T5, £T, F-2 TIIHEE SNB055L (RIEH 2RI
HGET 5 ) EfEAZE (var_cons), ICC %7
L. BAEZBE LIHERREZOLDERET 5, K
12, £F3IBILOE-L T, [F—ET /UFESNTHELIL
72 6 IR DHETEE) b BRI 22 7R L, 3Bl LD
MRS 2 sl Al b 3%, Lo T, &2 L&
3« X1 I 3IISEOGHTCIE R <L Rl OHEE A 25
SRR TH D,

F9. ETAREOWEE L, T LYIFIZE ST
HoE e MEAZE] OB OW TS T 5, 73T
DOFEIEIZBNT, EAEEZEERVET IV EDORELR
EITHETHY, RIEEOBEAZEZET HAET LD
TS PED SR S Ve, FRCIER &1, MM
BREL (ICC) DR&E S TH D, Mk EEM:) (ICC
=057) X [MREROKWE] (ICC=056), [/ 7 7
sEbOXEM: ) (ICC =047) T, BEDIELSZ DK
EAMEN Z & PR (a2 8-> TRl
HENTWe, Ziud, FRRERA~DEUEATBA~DOH]
L W o TATMEBLAS, ADE IR B E UL ER
@%ﬁ?%é’k%ﬁwawé

—J7 T, TEBRHROPESEFTREME) (ICC=0.25) < TF}

2k HHIEETHI (CC=0. 25) Tl ICC D3RR
< INHORFIEADEE LY b, SfESIE v
PRI AT K> TEE Lo WEE 25> 2 L 38
Y/ Aoy

W2, FEERDZEICLDR—RAT 4 O (]
PR B2 L TRERI 1233 538k Cds\ Tl
Fip E R WEEshr-, %1 IEI%HIJ LT,
55 2 [AIFATC I D NI OPSE rTRENE | 13 B,=0.54

(p<.01), PEpfetttfRooEZM:) 1% B, =046(p<.01) &.
WTHUB RO THRVIEOZNR AR LTz, Z ORI 3
[l (B;) IZBNWTH R STy, REE~D
HEBESINDS, SRR A BB 2 ME e 8 % TP R
FINZER SEHIREFFOZ L ZBRINR LTS, xt
PRALC, THIESSIN) <o TR ) (2 B9~ 2 FRIECId
20 - 553 AL BICHBERIERIRITIEE A KR m%
Niginotz, ZIUL, ITBAOBEERLSIE#RE Vo7
ZEHIX, ISR ZRA 7T THRICEE S H O T
<\ EDHEREED BARA o5t GRS B Chh D Z & &
RLTWA,

S L ORI - FHROBL (Byia LR ITE
HT2E, H1FEEE B ITBOTL, YA 77BN
DX E CIRAVEIE CHEZR EAPRO b, BE
FlziE, THEOYLAR) (B, =058, p<.01), DRkt
ROYESEFTREME] (B, =050,p<.01) &\ o 7=3B%niE7~
e, MTTRSMoXEM:) (p; =037,p<.05) <X
7 Zofbo B (B =0.35,p<.05) & oiz
178y « BORE T — & LIZIEORESH Shiz,
L FIEID X 5 2B AR5 E OBV TE, HAE
D5 O EHRAE L fthag & ORFER, BIE O i#%%E 2
RN THIEE] S 5507178 MU —& LT
e 5 2 L AEfHF TV D,

L, 2RO E— %, FEloT—~
BE (RHEAER) 12X TREBIESND Z NS
DN o7, FRT, BEAIAHESEMECRIR OIR R 24 -
78 2 Eli (By) BT ‘%1@@U¢M§E
TEFIE B, =-0.70,p<.01) . MRttt FTRENE) (F]
Ba =-051,p<.05), [HiEE RO G]ﬁ4:062

-
—
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p<.05) 7¢ & TADH BEREHEE Sz, Ziud, #
1EICEI SN2 &5 7 THifiZp 227 B3 23, 552 (]
TITEZ B>l (HDOHWHE T L) Z & a2ENT
%, %2 [BTH RS TPRIORA ) 0 [ABORRA
LWV BEIL, BIEICRS @& Tl HER
BUESCBLEN O i~ T B 2 b, THRS
HNHR DI DBR AR A T WEHRIE O8] L LT
BRE L 7= L AR LT D,

(2) 6 MEsbhlzic X 258 b OHERE 2 —

FEWN T, BHEEIZOWTHERE LTIRAZIRET T
< 6 REROHEE ) & PR e % -V T, a2t
DORFEHERE 2 & 0 BAROICHERR T 5, X1 138461
6 RERUCIT DHEE PIEOHER 2. 32-3 |3 AERE R H]
DEDKRER R AT LI bDTHD, LT, K1
SRR T HAKEOHEZ . -3 132 D LR
HIHBMEOMESZ - T D, ARTIE, BEET HRES
MOZEDREEITH Z & T, FRlIOEFEN -6 LR
7R & BIRGIIC A 9 21 (EERE) DO
KR 728 — A E L TG (K1, #-35W), =
:T@\%ﬁ#éﬁﬁﬁmﬁm%ﬁﬁiﬁﬁ’;ofﬂ
g% 2 & T, FRRRAER O BRI A B D,

1l \maxm@%ﬂﬁ %téFﬁlﬁﬁﬁﬂﬁ

OHEFRICEH 5 & BINEDOEGED—FITRHET 54k
TR S, THEROURAEL (p<.01), DRSO

HESEATREME ] (p< .0, TTHERSMMOLENE] (p<.01),

(A7 Z58 kDO ENE] (p<.05) D 4FEEEICINZ., DR
St EEM: | (p<.05) IZBWTHFFHICAE Rk
ARRONT-, Ziud, PIRloHEE & XIEEN, ShE
U AZNZx9 5 BB 72 fERIRTE T T <L it~
DB R~ DG ERK & W o To 2 Bl
B D58 N BIF L7 Z AR LTV D,

5212, DEORWERRIMTH D 15 1[E %2
[l A OHERETIX, IO X 5 EEE OE )M
HE7eotz, ZOHM, THEOULAR TR
Fi | 1 27 b ORENE T TR B AR I L,
DRI DRI ORR M & & B I DA
IRENTZ, B, ZOHIMIIE TFHE b T 7 HER RS
HO(ERHERER) ) BSRHSNTERY ., JNTEHRAS
FHOFRINCEBE 52 -/ REMEN 5 D, LtﬁoT$%
@E%ﬁﬁkﬁﬁTétTT@< AMAIRIREIZ X 5 58
FHmOE LI2 R %¢A%T%5

iﬂ%ﬁiFH%ﬁﬁ@%“ éjkiUFH%ﬁﬁ
DOFEEE] | iﬁi@ﬁT#%%m¢ 5 1 Bl K
YERHERF STz, S HICHEIRNZ Lz, TREERIC L S Hh
BRI ~OEEITZOHMICBWTORAEE! B4
RLTEY ., MEEORBRDE % 0\ CREA~OEHE%
Eﬁﬁk L7ZRTREMEDY 9 D33 2 B

31T, FhEEMERAET—~ & Lz [ 2[H fii—

B OBEREFROm BRI Uiz, BRI, T
REROKMEE] & TEORERRER] HAEEIKT
L. ZIMEDATBOHGOMRIOHE L S &2 2 B 7 I3k L
T EMIDIMR D, FO—HT, THESIMOLENE)
X 10%KETHRER ERAZ/R LT, Zhud, ABoRRR
EHIDHZET, hrx-oT MRAGES Lediutis
BV LD YR BRSSO ST R &
iR C& 5,

54T, BRRBEBEC AN 72 T8 2 [B] #%—55 3 8] fij)
BLO T 3E fi—%) OB T, —REIRiEL &%
RO BLOFMAE T 0 ADMEER ST, 62 & T4
DOZEAMIE 55 2| #5831\ 7 Tl DR
2B % 2 SR —RFICA IR F L2 b oD, 5 2
BT Lz THREROKME ) 13miEs Rd7e, #
Lfﬁ%@(%3@ﬁﬁ%@'c . DR DS AT

@Jﬂ%@q%mﬁfﬁﬁ_ﬁﬁb\mﬁ§WMM£
ﬂﬂF%V7§%k@%£ﬁj%ﬁﬁﬁbto:m6ﬁ
55 2 [ COBERN LR ERECHIR OO 2508 |
BB KRR 21 U C, B OFEFRAS X 0 5 7
JE~EFER SN LR LTV D,

5. &

AW TIE, HANE FPHEZ T —~ & L7e2 3 EoT
REEICBT 2BNE ORBHAER %, 6 FERD/ ST
— X ERHWTHREE LTz, LR CIE, B oi-fERiciE->S
x| XERC kAR TS A0, Tl L AER
DR, BILUBRNERIZ DWW CGEam T Do
(1) FHIROREE L FEIES

AWFEDOHTHRERIT, RS L D5RAERN, B
—D7 B AT eL | FHE D2 % 12 SDfE
MOBRSNTND Z EERB LTS, H 10T
KIFROBHZ BN TR U 5 HEHIRREE Th 5,
AR CRINZIEY . 8 1 RISEOERIZIE, UhaRy
X [MRBMOMENE| 1 27 FifbOMEM ] Evvo
722 OFRIEN—FIC ER- L-, Zhit. HMHENLD
THHREEIL & & OXBESR L 720 . BIED Y 27
PRI D CIRICHEE SN- 2 L EEWT D, 20
B, SRR N SINE OB A E D S LU S Dryzek
(2002) DOEFESC, BEFOTHREHME (o 2023) @
HA LA TH D,

—Ji. B2 OETHD HHIESE] O7rERITE
W, FEEER IR R I N E U, 6 FESHER (2-3)
DRI X 92, UhEESA v 7 FEE L\ 7= TR -
TR 7R, g 0ZEAiE B 1E %2
[\l Al 5526 %—% 3\ A7) ICARICEE L, Tk
HEAOFED R UM RGIIZ, HRAZ, DRBRHER O

ATHEME] S DRERIROBEZNE] o7 TE - i
ERY) 7058500, ZoZEAMMICHEET L2 L2 <m
UK HEDSHERR X Mf:o

%J@%@Tm\ﬁﬁmﬁﬁéﬂﬁ@ﬁ%m&\ﬁﬁﬁ Z OXBRZRERIE, BIRERRICBT D BT <
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WORTNESE (VA7) | & IR A E3 %
DERE LT WESR (WEE]) | OEWEFERZDIC LT
WD, RO STIRCTIE, MmERL S ORI LGS
DOFREAERNRAIR TH D EFRM ST 52 (Dryzek,
2012) | AHFFZEITHIFERS S DO SURIZ I T B RIEED A 5 =
ALPME Z EEBRLTND, DFEY, TTRE#HEITD 7
< LB ORI T, Hie DR B OS Tl
72 BRI OXIEE L FHE SR 2@ U T, fEktit e~
BlJE &0 9 R Ol 2 ik L O < BeE 7 et
A L UCHERE L 7= FTREMED R S D,

(2) FHeFERROSETRE TBFN5E# ~DL
5 2 FIESRICIRV T, £ < OFEEEC BRI S,
FrZ TTHREROKRE ] <> TEOSEREM 2
BIE T Lzl — AT 5 RO X 912
Rz5, LL, H2E0T—<n RS FRI O
FeE] X I— FxRORA) Lo 7e [ERNEE
Ir72[#RE (wicked problems) | Tho7-Z & & E 2 5 &
Z O TITHEEMCHRIR S DX ED S LIV,
FATIIFE T, AEFEMEFROTE R TRD Y X 738
MEAHH S, BMREEA IR TS E2 2 EoMahis
Cu5 (Wachingeretal., 2013) , AHFEIZ I TEUHI <
e UTBGEHIOK T R REREOHNHE] 1%, S
2 MTBUTHRE TR TREE B EETIEZR VY L)
V7 VT B LR RAE U, e 70i#8E  (Healthy
Skepticism) T 2D LBz Hivd, DF D, ZIULFED
KHCTIE7e <, FBFNCZERBIFEN O, #EHIA02 DB
R RTHERERA~ WL T 5 Mo atR] Tho
o LIRIRTE D,
ILICHEEROIZ, ZO%EE BN D 7 a2 &R
7o B0 B 3ENZIRWT RS <0 [ 7 Ziidk)
DR (VFEHE) LeFETHD, Jiud, B
T (Mezirow, 1991) (ZHW\ T, BEFORHED RS <
BREELZFES YL~ (Disorienting Dilemma) | = %73,
KV BRI OFEHET LWV ) BlERET LV & AEL
T 5, ZIEL, REFEMELRR LWV UL~
Bz RIS DL, ZNTHLIREZERHD] L0
I, K VIEEDZR Y R 7 R~ LB LT HEE IS,

(3) BORRYEE

AIFFEDOFRERIN B, AROBIKBIREB LY 27 =
Ra=r—va AL, BURO 3 SRR g g
b, 5 LIS, MEROMEORENZ B9 50, THk
FeH LR fFEDYs ] DBRGEHRAFI R TH DR TH D, AT
FEORER, UNEEROMGE 72T 72 B EIEDA N FTH A
RETZ23, RERHARAOBLRER Y SH TR L o T2ERU Ml
EBLOEARTIT, EERIRORGHIT L 2 WEHIR P EZ T
b% T LAVRENTIZ, BIAHNT, BROBSGHEEIINA
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Disaster Risk Uncertainty and the Process of Perception Change: A
Longitudinal Analysis of Six-Wave Panel Data from the Citizen
Forum on the Tokyo Inland Earthquake
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ABSTRACT

The uncertainty surrounding the prediction of the Tokyo Inland Earthquake poses trans-scientific issues that
cannot be resolved by science alone. This study aims to elucidate the dynamic process of how deliberation transforms
citizens' perceptions. To this end, we conducted a three-part "Citizen Forum on the Tokyo Inland Earthquake™ and
constructed a six-wave panel dataset based on pre- and post-surveys for each session. Using mixed-effects models,
we estimated short-term effects and medium-term retention separately while controlling for individual heterogeneity.
The analysis revealed a "dual structure" of perception change: while emotional cognitions, such as a sense of urgency,
remain transient awakenings, ethical values, such as consideration for future generations, are retained through
continuous dialogue. Furthermore, facing uncertainty and administrative limitations caused a temporary decline in
government evaluation. However, this was identified as a deepening process—a "V-shaped recovery"—in which
citizens shift from passive dependence to becoming autonomous subjects sharing responsibility. These findings
suggest that continuous deliberation functions to overcome the dilemma of uncertainty and co-create public value.

Keywords : Tokyo Inland Earthquake, Citizen Forum, Perception Change, Uncertainty, Mixed-Effects Models
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Development of social studies classes to foster students who can
effectively utilize disaster information to protect their lives

Dai MOCHIZUKI' + Shin MURAKOSHI*

' Hayakawa Junior High School  (daim@green.ocn.ne.jp)
“Center for Integrated Research and Education of Natural Hazards, Shizuoka University
(murakoshi.shin@shizuoka.ac.jp)

ABSTRACT

The purpose of this study is to develop social studies classes to foster students who can effectively utilize disaster
information to protect their lives during heavy rainfall disasters. The classes were designed to help students read
disaster risks around their homes from topographic maps and hazard maps and use alert levels and weather warnings
when making evacuation decisions. Their effects were evaluated from the viewpoints of competencies and
psychological factors related to evacuation behavioral intention.

This study specified the competencies needed to use the “Evacuation Decision Flowchart” and to consider in
advance criteria for starting evacuation behavior. In addition, we considered psychological factors, such as “risk
perception” and “self-efficacy,” which are related to evacuation behavioral intention. Furthermore, we proposed the
competencies that should be fostered in compulsory education.

We developed junior high school social studies classes to foster these competencies in accordance with the
national curriculum guidelines, and we conducted the classes at two junior high schools. Questionnaires and tests to
measure these competencies were conducted before the classes, immediately after the classes, and two months later.
We then evaluated the effects of the classes on fostering these competencies. The findings showed that the classes
improved two competencies: the ability to perceive flood risk from topographic maps and the ability to use disaster
information when making evacuation decisions during heavy rainfall disasters. However, the effects on other
competencies were limited. Therefore, we need to improve the classes and develop methods to help students
understand the conditions under which vertical evacuation is appropriate.

Keywords: disaster prevention education, competencies, topographic map, hazard map, alert level
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Proposal for a new method for creating disaster information leaflets:
An Attempt to exchange ideas between those who communicate
disaster risk and those who receive the communication

Junya TAKE' - Katsuya YAMORI?® -

! Graduate School of Informatics, Kyoto University (junya_take@met.kishou.go.jp)
“Disaster Prevention Research Institute, Kyoto University (yamori.katsuya.3a@kyoto-u.ac.jp)

ABSTRACT

This study examines the process of creating a leaflet to promote awareness of new disaster information to be
introduced by the Japan Meteorological Agency (JMA) during the 2026 flood season. Previous research on disaster
risk communication often positioned a leaflet as a connecting medium between the user and the sender of risk
information, and analyzed how effective a given medium was in changing the user’s awareness or behavior. In contrast,
this study considered the process of creating the medium itself to be the most crucial stage of disaster risk
communication. Based on this, we proposed a process where the users and JMA collaboratively created the disaster
information leaflets, and analyzed the significance of this approach and the insights gained through this process. As a
result, the JMA was able to create leaflets using a new process and implement them in society, and the study identified
two insights: (1) the characteristics required for leaflets vary across different target user groups, (2) there are differences
in perspective between the target users and JMA.

Keywords : disaster risk communication, those who communicate disaster risk, those who receive the

communication, leaflets, Design approach

KEFH No.24-2 2026 287






KEREIZEITS FO—2FRAOIRK & RRE
—2EBBAERT Vi7r— FMREICE D 91—

WA Es - FHfnz?

IR ER PR G B A e R e B R AR (rd24r01@cis.ac.jp)
TR RER AP EAE B AITIER (ktoda@cis.ac.jp)

MIDER

KEXNCEBIT D R — AFHOBUR L FEA R T 5 Z L 2 HigE LT, iR X OVEBIAEH 2
®Gre U, RAKEPREICER L7 v — MRE A M LT, SREORE R, Z/KEMICEET 2 FHmA
FlE, F& UTHERD D OB BIRAIRE - PRI L 2 BIfERITIKFE L TR 0 | AIEilizisnT
SRR ODIRACHK L Z Bl A > DRI TR 35 Z 1%, AENRB L ORRIOHIC L W R Th 5 Z &
DRIz, Fa—r OB ASRITIEIAE D F A3 —77 T, AKRERFOM HERILTRIA O H35m < | ik
DM D B BOIE R OB OAEFHERBICEE L TS Z PRI, £io, BIEEDLL I, ke
— G DNR /K ER AR A O LB B ORI T 595 L8k L TRV | RO MR -
TSR 72 RSN A RE & 72 D M Em <G L T\ B Z EAVRENTZ, — T, BHAH, M OmERE
F OB, IERBIRCFREE & WV o 72 HilEERY - MRV EEIR S, Fr— A ZEET 2 K& lmeE L L TR
ENTWLZE BN ERST,

F—U—K: Fr—r KE,

RAKHEIPHHRA, BIGMA, HPIAE

1. [FL®IC EAGERE O A, JINLHUOFAE FTREM: R & AR5
(1) B T DOIERETRT, Eio, REEIE THETANORKH

TR, FRERNZR KNI K D EEDTAEL T D, FRk

X, TFEOEEHE. B & s BRI e

30 4F 7 A (M HAZER) Tk, ERROEET 5 284
O CIEHERRKAL 28 U, 37 23T CEEPHIREED 3
A LT (BT, 2018), FDFEFA 3 HHIOFERIZAKN
R CEETEK b ERTH -T2, B’ ™37 BASSERIC
B DB TIEO X OHERS (NI, 2018) % AL
HE.THABRNET A9 HEISHIT TETIEOXEE
ITAME L, B —ZHAIT 870 IXMNEATIED & oz,
D%, HEOREE L & IR LT=b oo, g ET
OEINZITEIMZZ L, KK 7 HEE%D 8 A 22
HERSTYH 270 KRB TIEODEE Th o7, 2D
EIE. TERASROEMEIEI LT 5 Z & TRENEEIC T
A7 TA EICRERIFENELDH Z &2 RL TN,
AN I T HRIE & 1%, KEF A %D Btk
R 1 BERE ORI I S5 T ERS LOERE
REDOBPEZET, ZOBPETIE, EROE, &
AT RIS ORI, BBEECIS 28 I HTEBI OB SEIENT
FFNEIE L 725, RHOR/KEPHORIL, RLr— -
BECIN T S OME R I SNEHECTH D, AHFSE
(21T DIRACIRIL & 1, WIBC IS 1T B 12K FEFH O,

BT REFH AT, BHEDRKFPHHE TR & =0k
HaeR-11CELDD, £, #ETHEE (NCXH8
HIEEA) CIISKEOFEITRETTRE TH D, Lol

ANDSLH A Y DNARERREPAIZR BTN D, WIZ, EE
BREORERERY (Y 2 7% —) ZHWDEAITNEE
DTN ATREL 72D, L, e LT-ZEh 5 E 245
THINTEMNENLETH D, £lo, Bl EOREGEA:
R TUIREN TE 2, ATHERIC L D5 CIdE
WA AT 28N L—4 (SAR) HEiff & AR
BV, EBLHAFFAOBIINATEETH D (FHMZE

ZeBRSERERE - [E A0, 2018), LU, JEEEEICHK
FUIRE A A IV IDBRON TS, KfEFEL, A
JEME, FHASHIRE, etk [ESM~DEFER E—R
—lRH D, DD, FKENEIZBWNTE, RBUTIES
U ALY TERT2HERS D, 208512, B
1FORAKHRETEL IO T b BSECIE A w2 2
LTHY, HKEZOYEIINIT, 1Z/KEITHOEHSE
ROTHAGE RS O M2 Pl R 35 2 S ITIFBRAD B 5,
BIRSMEEA L, R CIAROR AR 2 T 5

KEEHR No.24-2 2026

289



BETFBIL. BEFOFIEOR TIE DTN L SN TR 5T,
IRERHZ I3 B IRACIRIUEHE O E RIS - e A 22
B (Fa—2) OIERPERE STV S GEMS, 2019),
ARFFETIL, KEMNICBW T S b~ L
Fra—x—H Na— x5 b L, LTI 20~40 72
FE. WUocEEEER km FREE, WIHLU A T AHEE L TR A A
BET D,

I, Re— 3ROl EE 2 E O RS T
T< ., HEERE A ST E ROWIAW B CIEREA
TEY., KEHLOTEE LTHERSNTWS (HEM
5, 2018 ;2020), FMEATESITH R4 FEL Y HJ7
INFERURD SEE S R u— it 2 BRaph S « s
EEOXGE L, EARHEELTRY, HlTHEGO 1
ARRBHK AR 3 5B ATBIC R — o DA
HEATND, Fo, BEAEITCIL, KEHFREET
B L LT R — 5B 22t TR Y | B
SATHIRE 25592 TE & L CORIMEER Lo
HEFHIZOW T Thv T D (EBLTRE S
5, 2026), FESAETHBEITANSENE L 7= HEASTZE oD S Ry
(2T DIE AR ESRA (GEBAITYERS - Bo2dg, 2022)
2kl WHHAEICERIT D Ra— 8 AL~ L
TEY, B2 13T L9012, Re—r 2GR HEA
BT 2017 20D 70 A (TEHI=R 9.6%) 725 2021 4FD
383 A (A 52.9%) IZKE<HMLTW5D, 3834
WD B, ERHCKER T N — 2 215 L7550
BB DT 288 AEBTH o723, B-3 (v H R = L
DOBFERS A D &, 288 AERIC L D Fo—r0iF
HoHb, BIREE (Mg - KM (S0 215AHE0E
BIROK) SWFEEIZE EEoTWD, 2Dk oIz, b
AERZ R — 8 NI/ TND D, KERSIZRBIT 5
IERIFRENTH S, £, BEEE GEFRS, 2019)
Tl Fe—rZ AWK ERDHERE BT RS
DIFFEIEZ <ATHOI TN D03, KEXNSIZEBIT 5 AiAR
BELOVHEIAR OIERAFREIEH =— X, M2 & D
FLZOUWTEEEL U 7TRi b 72, R, THETAT O A -
BESHR ST 2t & U IEARIARAT I, 25
7L ZAFELTE LT, BIRIRICERIT S Fr— 15
DOFEIFIT NI SN2 > TR,

25%
100

0

1000 SHERE - WETE (50
s BEEE (50
800 YN TG D)
el CEEEE  (GES)
o’ 600 _ i SRER  (REHRE)
A NLLE e
S 400 1
= N
¥ SERNNENRN
200 iég | W
b
0 Miﬁim_._.m
714 718 8/1 8/15
Bt (A/A)
BO-1 ¥k 30 4 7 HEEMIICH1S DA T b KRR HERS
700 100%
H
600 E
500 5% e
3
& 400 I
i 50% O
£ 300 w
S
& 200 %
o
B
fin
®

20174 20184 20194F
—ERE LTS s EFE LTV

0%
20204 20214F
— EAR

B2 Fo— EGHRROHER REZETEDIT)

Z DAl
(B - R DA 55)

10% (3921%) K

(At - AREF &)
17% (7021%)

RKeBh - HRIGE)
21% (86114)

ERAPES
(M7 - 1)
5% (20014)

KIS
47% (1,89614)

H-3 EMEZ &0 Fo—REEE GesaihT)

I e T L e
B PRENR | WO | EMRETT | G EREE | A - B
= K N g 0 Y (S > #
w8 R v | R | WS X0 AR
R = - u n - ot e
s | wmseery | TPE ik | e | REECHE | WESR b, MR
SAR 1& El/ A . L NS o PPN o
AT | @ | mwemcs | wesmee | 0% | TR i AR
ﬁf% NI 1& Eb A i arae R ==, 55 ) ELR
T e e M e - RO
Ve i o o . . e
O e sl | | wamy | R AT, s
290 KFIFH No.24-2 2026




(2) B®

AWFZE TR, THRTARS L OVEREASRIZ IS 1T AR ER )G
D R — AEFREIIZ E D L ) BRERMMEET H D
M Fo, KERHGIZBWTED X ) IiEH=—AB &
USEDMEET D ONEHLMNNCT 5, R, KEYE)
HORKEHFHAEICE B L, 1EROBIMMHERZF0 & L
T HINETIE L O A B U T, R — A5 Iy
ENHEER LOER EOBUEIZ W TR 5, Zh
(&0 KEYEHNCIST D R PRI O L
T, BIAEB LOVEBIARIZBNT Rr—rnEn L)
GRS, EO LD BRiENFET 2O EH BT
T 5,

2. AEME

(1) FERE
AWFFETIIAEIHKT D B — A5 A OHHECHIK
B OMNIT BT, BRHGHEZ T 7, AR
B KB K BSOS & T 5 BIARZ x5
ETHZET, Re—A5HOAMECHI 2 BRI
R TE 2 L& 2., 2020 455 2024 0D 5 HERIZKI
& B BBENT Ko THRERINEN G S Ao hETA (N
PEIRE, 2020-2024) @, RS - fEREPRIA Y 36 O
A« JEREAYGEE, 7o SN YL A 28 D 1
AHL (RS, 2025) & Uiz, [RIEARDIC S ERdhiEA
FH SN DITA[E THE 560 FHETF T o7, (BEDR
AT DREIOEH, Wb 2 [FZHuEH | 184 A % Fx
<o) ZDH B, Kili& BREBEEIZ L > Gl Sh=oix
318 TR Tdro72A3, [Rl—iHT A 2SR S Rebhs
DA ZZ T T-356 % BT 5 &R P5R01T 269 THETF & 72
ST, ZALD OFRERIGEE S IR & B R ZE 4 T
EU EEIXA v F—Fy b T, JAHIRI,
202545 H 1 H2v5 31 Ho 1 h RS LTEM LT,
(2) FEER

FHAEE H A F]-2 (™, AR 34 16 RO S,
PUF D 4 SO 672 %, £33 1 B LU 2 T,
[FIEEDSITET M - B ORMEESA, WIS, 3%
R3 75 6 T, KERHIBITD Fo—2 OE AR,
RS, B2 RE L OGS H%OTEFERICOWNT
iz, S5, EZ7 25 10 TIE EKEPE GERE
IRRFRRAK) (2B DIERATL— b FHEE) A]
REZR IR, IR/KETH ORI Ko — R RO 3
ANE - RO REY . B Re—EANCLAE
SEBHIEE IOV TS, BRI, 5% 11 D 15
Tlx, Fa— RO, EH RS, vEls
Z DHRELGE, LBF LWERFE, 72 5 ONCHHRLRIC
K DARESCI A~ DI OV CEdalz,

(3) FZMNBE/Y

AR DERRNIL LT O X 5 BN H D,
R 1B IO 2 T, BEETEOREME R L O
B RSS2 & T BB REER Y

B LTINS EERd 5 & & bia, itk & yEBAAHS
& Vo TERRX S CO T 2 ATRE & T2 7o b D%
ERAEEDLZ EAAMNE L, RREA3MND 61X, KkE
FEZBIT 5 R — AEHOBE AR LU HISHE & |

SO AR T 5 2 L2 BNE L TRE LT,
FECEEM 4 O TR HERUC L5585 OKkE) CTofEH
FEHE) VL MRSy (THTRS - JEBASH) & R %
RN RRET D720 Th 5, %M 7 225 10 T
X, RAKHPFEOHYRICEET A BATORE 7 aE A L 2D
HFEASMNCTHZ 2B E L, RAKEROAT IV
— b, Fe—dEfREHORE L 72 D NS KO
M, 72BN Fa— A K DR AR RiA A
\ZDWTEa5 2 & T, FIEHIC I 2 IE IR AT O
P CREA R T D 2 LB L, &kl 1
25 15 T, Ra—AGHOENE, EA - HEH Lo
R, B, BE LVGEREH], 20 WNCHBR
W K AERAZE U T, B, sl mm, AR -
FERRAE OB D, KEMGICHIT 5 Ra— 14k
FOBLR & BNEAARRINHE T 5 Z L 2 HINE L,

3. FEHR

(1) EMKRS & VEBEDHOREE

AFRA OB DRk L ORIk 2 &3 12, H5
XARIDENHEEZ B4 (Rd, 7ok, MYi%Hif (2020~
2024 1) (ZSERENEDRE &5 F TR TR 2MFEE L e
Do T ARERT R L OV ERLS 1, FRERIRICE £h
TWRYY, Hi7 & DEMERIZIZZEIT A BID H DD,
WTIORG D b —EROBE M ST, SHI,
A ZHREEEREDRER, WTHOEZEIZBWTHiH
WA A BEMR VIR D v o7z (ETRBE SR
W 0 x? =699, df =5, p=0.221, THETAFFAFH NS
% x® =256,df=5p=0.768, JHBLIAES @ x* =2.76,df
=5,p=0737), ZOFERND, ARFHAEOEEIIRHEEN )
fizBitera LTI Y . LIEEOSHTIZIsT 5 Hilskiy
R DB/ NS N EEZBND,

(2) KEREIZH T 5 ZKEEFFRINEDIRK

B 7 I, IRUKEIFE  GERRERSCEHORAK) (2R
T HEHINEBED L) 2elfdr— N CTAFINT
WA DNEEROEIRCCEM Uz, R4 1358 B O R %L
%7~9, Cochran ® Q FiiE (k=7,n=303) DOFEHR, 7o
DIFRANF/L— ETEIREITH EEDRD B (Qp
=4158,p<0.001), bAZ3 L HERDHOmEHR], [
AIRIREIZ L 28 b r—/1) | [TEBARERE GHBARAZ 5Te)
2L be—v) THY | ERERAFL— MIFER
25 OFERCIRE I L 2BUMIFER/2 £ BIRIAPIES - Hi
WERIZ L 5 ARTOWETENTLTHDL LB BND,
(3) FEEFEICK HRKEFEREICHEANE & BHHE
PR 9 TIE, AKERERHCERE 4 5% m A— hLps
=K L, IRAKEPHN A~ B A SREEZ R 2 A8E L
729 2T, Fa—rZRAWTITRKEDE GERRKCHE

HKEEHR No.24-2 2026

291



=2 T7U— MREEA

FeEH No. ARER AT
— 1| B (EVER) OFRT DMk - BB LTS, Hi—
' 2. | doiels (AVEE) OFFET DM - HEOAHAREL 2SN, A
3 | b (OVEH OFTERT A - BT RE— (M Fr— B Fr— 25 ZEALTOE ), H—
4 | bt (FEH OFRT A - HETIL. ATRCARICESIE k) TRe—rofHERLH Y £ B
KIEFPCHRIRUZ LA KE OKE) OMIGTRa—r2EOL 5 & O LE Uizdy, Fio, L2 A I 753z
TN,
SN
LR~ ORI SRS Ol QB OPEIRI O
I Fo—ro 2B THRH O 10T | DRI O
R | 5 | 3UEECIEIT AMAORETE =4 Y Y LLARIRO Hik
A4 ASTHIGOYESSRIR DTS 12 D PEEARIOFRA
B AN Hlsle~ DI Dy e 13T TR
B Y OISR AN T DT 4S5 T bR
7. b2 LR 15 IEEFASED T DO ORRE - il
82K 1645 « WHERE R DO
6 | A RICHBIZEBIE Okil) OUIST Fa— AW LIZURZT, BEHITL TV S bOIRE , i -
| IERASER S DF 3 oE TREZ <AV, RIS LL)
BRI CEECEIOEAK) (BT LI, bl (WVE#) OFET 5B, EDX 5 l— FTA>TE
EI0,
SN
— 7| LEOBE SRR 5. EBHISRRL -+ EAR DOIS R %
1. ;jﬂfg ’ 2 BRI O 6HITHIRE D < b oL & 3
/ 3B S OIS B TR A ST /8 b U kAT
AR B OB
g | BT (VEE) OFUET HHENS, BRI GERMTOKCHAORR b RECHIECE 5 L bh A5 — | -
| BT S, GRINIEE 7 LRL)
72 T= ORI CARED A L, A 4 %1 A—RL Qkmx2km, 400 ha) 23E7K L7z SRGE LET, 12oKEiFEN
9. | ~OVEHAY PNREERRILTT, SORBT, Fr— A bR GERTEASHIIOEK) AR DA EfE
V. AKEED FREUHTARBE L N ES 7, 72, [l UIREEC O 5 & B NE T2,
TH# RIFREAOII AR E 2. R GEESEACHIODIR) ORI Fo— %5 = & C, ko ike T,
10. | MEAMRES L FTERRNT SO L DI T D EBNE T Fn, Re—r A5 2 8T FHNC D REROfE B
Ml (BRBEOTTEIN) (R AT B0 L 5 10250035 LIV ET 7,
1| AT GEEEEASHIIOEA) OIRET, Ro— %45 2 EOBIEIED L 5 b 0ndhs & BNET ), BT
o 12 | e OEAREREHTA LR 28 & BT T S, el
v fg%;_%gﬁ”) B, | At RO ED L 5 e ISR Y = L ARICE % & B ET 7 A
14. | diplz (BVEH) OFTET 286k « BT, KEEO Ra— R oW T ED L ) A tnyZs L EnE37y Hi—
15 | Ru—AGHOME, Wi 23048, Hiedagaa S1con T, BRICITRAL 280y, B
F-3 MR T v — RS L ORI T4 RKFIPHIZEETDERATL— b G e
BSR4 EEq LIS 121
[FHRATL— b Bhge | A | A 1
<<< v YATam
;g éiﬁg&afﬂ; 269 98 n=98 | n=97 | n=108
o | TR j; FTT [EIORE S DN 40 31 36 | 107
% *D%%% " 269 o7 HEIHILORE ) S ORI 46 43 61 | 150
L)
- " L DN 68 50 62 | 180
AT 157 1
A > 08 (R B D3 93 » @ | 2m
it 695 303 B RS - ETAR LRt 73 60 34 | 167
FITRIRE D, < b o —L 3 83 87 85 | 260
100% DRGSR m T g | g0 | 101 | a7
0, N ~ =R > =
80% WIOIEIK) AR DA LEE & 72 A RRE NS L OV
B 60% ROV CERle, FrERHHIZOWT if’E%F‘aﬁiz“#
g L5E T E CORBRHAZRE L CEMEIT -7z, &5
40% TR OBG SIS, AAFSERE, TEBHATI Joﬁ
20% HERRES A B-6 (CTERE O e A R T ATRL
TW5, ZORER, VERRBEIITITA - JEEATOW
0% PR FHUZINT BB 10 ALUFISH LTV e, £/, B
wik %i hER EE E & BN
g %‘; n=78 n=27 n=71 n=5 n=16 n=72 ZHRFH LOV\T%@§®¢’< A3 10 ISHIELT SO0 LT
Er ) S e L St S W, ARFZETIE, AKEFERS ) SRS 1
wHETR (5 OMETH (£K) @A H%%W%%)J@Jﬁ;ﬁ& LTHELTWD, FD7-, =K

B4 MG ORIT 2 — MR

FHANA~DNLH A D3 REEZR IR T2 T

PROIIZA

292

KEEHR No.24-2 2026




B CHURR NG 10 WREREIFRE 2 2 U CHERIRIL 2 e (4) KERGIZHITS FO—BAKR
DENG D Z L1, YIEICR B s R M 3 T, BHBIZBOT M Re—08 A K
EERTE LK & 72 5 FTREMED R S 7z, n—ZR< Fr—r OB AR O\ Tz, B-7
R, ARMTIHREAMERELTELY, £ R ITEARERL TS, BHIEAL THSHITRIL, ([
1 AZDNT HIRERCKENEIC L W ERTK AT D BObo7 Yo 98 HED S 6 28 i (BAR
ZED, ARERICITEARNAE T CTOREENEG END 286%) IS D ITEHIED 5 b 32¥E (EAZKI3.0%) |

ATREMED B 2, THPIASH Tl 108 AR 5 5 83 A (HAZ76.9%) T
25 40
30
&
Ko 20
el
10
0
3 %> & & & S
&\*ﬁ@ §¢ @Z’:\Q o‘,éﬁ@ Q;{;_;@ qu& . /(\,@%/3@{'\@@»}’
&E N C o R
W= -
BRH (A) n=08 FIERR  n=08
a) BsH L a) B L
25 40
20
30
£ 15
l *ﬁ 20
B 10 I
el
5 10
0 |
N g ER VRN a N8R D & & & & o
g LN neeeeY ? QL &L
B R EC LI REE LR LR FAE S E T
F N &
BRH (L) n=07 FERSE  n=07
b) AL b) AL
25 40

BR& (L) n=108 PRERSR n=108
c) HBIAES c) {HBAAED
-5 /KGN B e B -6 iR/KHHF AR A 2R

KEFH No.24-2 2026 293



BV BESHHNE KL OEAFY S A THBAEROEA
FAEMEAIN A BT, MKy & R r— A I
DBHENZ DT A e E % Fehitn L7, HEatiiic
A ETBRENED Btz (x?=596,df=2,p<0.001), =
D END, HHAIRO Ko — 8 ARIIBE S F &
O L ERTHEREICE W EWVWRD, B, AHA
Tt BLEA®D b Fe—rBLUBHA Fe—r%
Pre, KEMMGEICAV LS ERAEE G L L GRE
EFE LT, Fio, EAREOREECMREE OIS
UWNTIEFIAS LT Tasb | BRI OE M K 238
FDEFRIZ DN T FITB R TE TRYY,

(5) KEBIZHITAEAERE

R4 TiE, Fa—U 2B AL QWD REE AR5 &
LT, KERCEIT S Re—flEE =7, K-8
2 Fe— B ANHRBERU T AL RS, Fr—r
ZEAN L CWDEESHYS 0 30 B D 5 b 12 #5% ([
R 40.0%) . TAHY D 30 HED S H 22 HE (HEHZE
73.3%) . HBAER D 83 AR D 5 B 29 A (1 12 34.9%)
DIKRERIETHA L TWe, ZRHOfER G, oAH
WIBOKERHZRT D R — AR @ ME 235
DIV, KXy & Fa—AF =R & DRz OVW Tl
A FRE & IE LRGSR, SRS B BT
Sz (£2=134,df=2,p=12X10%), ZDZ b,
AR Y ERE O/ ER IS T D HERIIES SRS Ro7EBA
AL HANTHEICE NS WL D, 7o, TEBAETIE
WARITE NS OO, IKERFOM R IFRHAARL M3
ARSIz,

(6) KEWFIZHITHERAEDEE

M5 TlX, Fr—rZKETHEHLIEIFEOSH 54
B RGE LT, KEREH L Fo—rofiks
BT T, RD ISR T L o Ro— i
gz g, THRTACIRER - W) HOBEE RO 7
EOMIAR RN AR D ASEEN S, THBIATRTIX

=5 KEHHIRTD o — R 6 B0

TR W
R Bisis ok A it
n=12 | n=22 | =29

LIERA~ORBH S REO(RE 0 1 1 2
2. BERINERA T ARIIE OMIZR 0 1 13 14
3EB CIRE T AA DR ST =4

Vo 1 2 3 6
A ASTHUTROYSERIL DA 3 2 6 1
5 AN~ DR DYl 0 1 0 1
6.1V V) OfEIREED B T OFE 2 4 1 17
7.0 OB 1 3 1 5
8IZ/KFHHHOFA 5 4 1 20
QB DRI 9 20 15 a
10.487) BRI DT 5 17 10 2
LG 5H5 1 3 0 4
12 OREERRBL O 4 3 10 17
13 RER E TR T EH O 0 1 0 1
14 5B EIA T D7D O 0 6 0 6
15 BRSO 7D OIS < IR 4 5 12 21
16240F « WHEHEEIODT= O D 1 3 3 7

FRERIEE), fERREED R\ ERTOFA, J=R/KHIPH, B -
W B OYERILOTIEDEHIHFEN L, b
L0, THBAAERIIIER, THETRIEA 7 TR O AR T
o —2 % LT AR R ST,

(7) KEBIZHITHFERA=——X

A6 TiX, Fe—rOBARBUIID D BT, 373
TOHEZGE LT, KERZEDL S HET R
— U EER L2 EEZ TWBDMNCHOWT, BEfFEOfEH
FHEEFRNE D 2T BRIERLOEWS D& K 3 THH
FCHEET oA Cadar, FERkAY7ZTE I FTREMEICBET
LIE =— X ZAR 9 5720, BECHERFHEDH 5 H
WA LT BT, SHBESERITAER Lo W ik E s
7o DT, A CIIBRE IR D & 5 gkt
T DR R A MRS DWW Tt L Tunve
VY, F6 ITHIER T L O Fe— AfEH=— X OfERA 7T,
THETRSCIRERS « 7)1] < IR/KEPHORRA, A Oy
SORMOTENC =— AN D Z EAVRE T, THBHAER
TIXERBIE-CI T AHE O, BEOZET=41
> 7 ST O SR DT =— X3 H Z L3
RSN, FTo. KERO Fu— A HSEEOAEIC L
o TR HEF D STz, (ESEE 2 A9 D AR,
TEFE P RDGHAT, T e REaiAT, SR Ok
7R EIERIGSAIRE L AR I B3 2 A
LN, HEE A LRV TR, EKEIHTA
ST RIS OPLSERPUTR 2 &, 7GRS LT
DIRPE NS BT,

100%

skekk
ok |
80% 1
@ 60%
A
b 40%
a
- :.
0%
B ¢ K SHBRAER
n=98 n=97 n=108

-7 ATk K OMBE A1 B I m— A

100%
skksk skkk
80% II
B
E 60%
B
& 40%
a
- III:::
0%
F ¢ N SHBEAER
n=30 n=30 n=83

-8 KERHIIBIT D Fu— A=K

294

KEEHR No.24-2 2026



F6 AKERSICET S Fo— fif=—X (BT - R
TR »
M IS TAHTE s ot
n=98 n=97
| kit Fe— R | Y 7L b 2L HY 2L

LIERA~ORBHEREORE 1 8 1 2 6 7 25
2. T TR OER 4 25 0 5 21 65 120
IKEB Tl DB OZE=F Y T 1 7 1 2 18 32 61
AHSTHUR OISR DT 9 49 3 8 10 41 120
SR~ DA Ok 3 12 0 2 2 1 20
6.1V OFERREED S T O 0 13 6 10 7 14 50
74005 LA 0 5 4 1 1 5 16
BIR/KFIPHOF A 3 338 7 23 2 21 9
QIERROHEARIL DT 7 27 1 56 8 19 128
10477) g R DT 5 29 7 52 3 8 104
LLERO R 0 0 8 22 0 0 30
12 OREERBLOTE 1 16 4 3 5 7 36
ISR EERRR T E O 0 0 0 0 0 0 0
14)EEEIR TEEODOHIE 0 1 7 21 0 0 29
15RO OO, - IR 1 5 1 6 1 9 23
16.4F - HHEHEEIOT- 0 DR 0 1 0 0 0 1 2
(8) JERIZ& HiRKEFRFENFL DR F7. BAEFEREED N o — A HIEEOF D)

HJeCR LIt s R 6 IEROIZ/KEFEFHRRAA I T AR
EIR L TR OXFIC K E e BHAZE L TRY . HIE)
BT 22 R YR SR CH 5 = E B B E
7potm, B 10 TiX, Z ORI LT Re—2 033
B EOREE R 595 L FUAEN TV A0 EHIET 57
W, Roa—fERARFORREHES L OFTERH O iz
WCEHEIZ R, BEIZE, TRIBICE 95 TR0
RO 5] [EDB720 RIS %) TRIEZHN
T Thirbrewn @6 B REZE V-, B-9 12, 37
HAD MIREEZRRI T CIR/KHIPH 2 4IR 9 DRI B
72 DI ES O L%, B-10 (TR O (b AR T,
TETATF K OVEBIA O XTI Z 3T, BkEEL & g
FOWTIUZDONT Y, TRIBISD T 5 E2E %0
Bbd%) & EEHNCEE LTZEIE1% 80% 28 2 TV,
Tebb, Fa—rOERICE Y, BREECOHTERA
HR S35 &2 < OFBENRIAATND Z LAVRI N,

(9) RKEFHFEICH T ZERBAIIED;

M1 Tk, Rr—rOEARKDUZD DD BT, T
TOMBERG L LT, RARRPHREIC Ro—r 2fH
T HEAMECOWTH BB TR, [BENED
T GEHT, RIENEEZ R L, BWRANEOHELIMEIC L
DSWTHEE T T, D%, BT H50RE#A L,
Tl T OINEZ LIS T IV b LT, BT T VLT, &
T AVIZEEN DN ERET HaEME VTR
Fil7e, 7 AV LTRERER-T IR T, (22t fE
BeleaE | RETRRERGE - FGs(b) TR - R8s TSZ AR
HEHRFTOME) ITEFLTEY., Re—r @iz,
NIISERROD[ETRE & G D s 2R R 258 < U
LTWAZ EAvREnD, —J7, [AE - AHEEy %)
B« ERENE) WV o TeBlE S —ERA AL, FEER
AIMELEUE STV Z L vRENT, £72, [Fr—
DN~ OIERE ] 1X8IHZE 8D, Fe—r 0
AR R 2 292 B RITRO T 7o T,

DO Tea: - fERREGEE ) TRERADAE - i) TR -
IR ISR D RIE N bz, Sz, R
FHEDOIRERRCIE, 2oz < [N AREEERTO
T ICRET DA b A LN, ek, AT A bR
INEPEORFRA HAYE L TR Y. BRGSO AFHEIC
LDl AE B E LIZsRE Sl e, EERRER %
£ 2 - A ECRRE ST O W TS B OMEETH 5,
(10) BACERFICHITHERE

A 12 TIE, T X TOEMEBELExGE LT, Rr—rig
AR RO OV C H Rt c3darz, [
NZRITRR 11 & R OIEET$C A7 T VAL LT, fER
ZFR-8 1T, BARIOSEMRICET 2R8I T
TABF - (&) ERUH - e ) IZEFRLTBY, ke
— TR 2 2R FvRy 7 5B « AHIETR
(2D LR ENT, Fio, RIESM-OHANERE, A
w7 ) =W o TERE ORI S — TR S, HA
% ORGSR T D 2 L AVRENT, IRKEIA
THEDFHEE AT DR T, TEA GEA - MR-
TR~ AR 1, T3 7 U —  fiifelte) . TAME - 4] (P
MEEHERR) | 72 EICBET 2 RIER A LI, EHRERZ AT
DRIRRCRNT S, B - EA IR 2 EN GRS
AIVTCND ZEDRSNTZ, —HC, R/KHEIFHTRA TR D
A X DB e B O ZE R IR SR o 72,
(11) REIxT 2ELZDH

M 13 TlE, e —JEHICH > THEEEZ DN
ZIBENMNORERRAHIERE 2> C B RS c&ar-,
[EA NIRRT 11 & [FRkOBEHECh T I UL LTz,
FERA TR NTRT, MIBEOMBCE, BRI L
BT 2 EEN R B <, BA - ERICRT 2 EAAM
DOEEDTRL KD HILTND T EMPA BN E o7, K
W, BMEDOS e — e Y 7 ¢ Dla) L, ififEtEse
RN RIS, 23 T U —PEREC R IR T~ 3
YNE L, SEBGHIBW T BT U Z2EN) Ok

HKEEHR No.24-2 2026

295



100% 100%
]
80% 80% — 33
Ad
B 60% \ 8 60%
S e
L 40% i 40%
£ i
20% 20%
0% 0%
HETHT n=195 JEBAFAER n=108 THET#t n=195 SHBAAER n=108
uRIFITHD =« OPRFD  nEHSGN mRIGITHD s PPFED  wEbhoi
~ XX mKIECHEM =hh s - XX ® KIZICEM =hHhsiEn
-9 Fr—AFHIC LD VERRES D2 E-10 Fu— Al L 2DFTERHHOZ L
F-T  KERPSICHT D Ru—r ot (HQE + 040
L) ok
> Eix] 44< Mz Sz B 2 e YH %K
By T3 7 =) O Kﬁmii%lgnﬂﬁ iﬁg;uﬁﬁ =108 3
IRIKEPHIAE D R o— Al IS HY L HY 7ol HY el
S - falgimheE FEBRIKIA~DITA Y [FHRES YRSk 0 35 1 36 4 40 116
S - (L f;&gmﬁﬁ%@tﬁiﬁwﬁ%EH#FHHT“Z%&@ 9 19 0 2 5 a 89
isilt N FZEI S IRHIHOBSNI A CE D 3 19 1 22 2 36 83
e SEK AT K S A7 ST
SEANEEE O P ARG 5 0 19 1 16 1 17 54
AR AN EH RSB E SRR 2 7 0 5 0 1 25
SR - TRl A R R 0 4 1 4 3 7 19
UTIHA MR - Gk BIHG ORIREHA R RTT 0 9 0 3 2 4 18
SREE O, BRI DTS 0 2 0 0 3 5 10
R e — ORI~ OEE AR, SR 1 3 0 1 1 2 8
FRHZAR L - A FRZAR, bR, [PEEEZ D 0 9 0 5 0 5 19
£-8 o — AT JOMEARF O (AT« B
et MR
— o N N =] el
. B =Y DR B A s .
n7Y =98 n=g7 =108 #t
IRKHEPHRA D N o— A »HY L »Hh L »Hh L
S e FERE ATy, MEFTERTY, (e, T
o GEUA « HERF - 8T - 4350 TS A 4 2 0 17 3 2 76
NBE - A (e PEEEAVE, NEHECR, EHIANTIREEE 0 18 1 16 2 28 65
ey S RTHZE  RE ils i
VIR - AT - ek fiég{:\ T THFRTHIRE, BEGREERE & OFl 1 8 0 1 0 13 3
Kl (8« B - 55 - &) PR, BRIE, FHE, R L DA TS 0 6 0 8 2 13 29
ek - B (RS RGN, HAEET, TRy 1 8 1 9 1 7 27
Hth - SIS (K - AOMEE) ﬁ}f‘ﬂcrflzﬁg‘ 1 A FVERE, TROMIRE D 1 2 0 3 2 18 %
BIARMERE
Ry T — - fiERE TRATHA), WOEEEE, o7 U AR 1 2 3 3 1 8 18
BT ~=a7 L - (i ii;—w ~ == 7V, R T e 0 . 0 1 0 4 9
FATHIRE=Y 7 N BRI, 2SR, TR X 0 3 0 2 0 3 8
il - Y 2o REIETRNE, P - ekt FEEES 0 1 0 2 1 4 8
HE - TEREE, AEIREREE, S 0 0 0 0 1 4 5
~ e PR L, b7, RGN HX(E]
HRZAR L - A9 AR 0 45 0 44 4 21 114

296 SHEIFH No.24-2 2026




ANTHEH T X DREAMREN LS TND Z EDVREN
7o FETo. Bk - BEEEMERECZR BARARE. B BN THERE R
&L B COR MR A OBA i L 7 HERETR
bERDLER S —EEA DN, —FH T, HHREmS
REE R OfiFEL, MBEREHR. EEA IR DR
70 & MAMERED ) 721 CIIfRI C & AoV I EERY -
EAIE TORSE RO D EE LRSI NTZZ &G, R
12— AEH OB IS Z T, KRR AR
B B O T B SIS B TH D Z L AVRIR S
7o 7ok, TRRCZ2 L - R &9 5EEH£<, Ziud
R — > OAREARFR ECTOTE BRI REN TH D
HEN—EBFET D LB TWD EEZ LD,

T, BKHPREOISE A HT DML, Ty T
— - REHHAAT - BB (2RI D EEEA I Z < B
DAL, FEEANZIW TR TR ERE S S & LT
TSN TND Z LR s, —5 T, TAlfi#hr- A
AR S THEWIT) EomEKERICET 2 BRI
72, FEEMERECIIMEL LV b EARZERMERER
EAMERE STV B ATREMEAVR ST,

(1 2) KEFICHITHEREHICEET 5585

BE, %< OBIBEB XOWATICBAN T Fr—>
MBS, NEREFAIM TR A, & 14 Tid, =
S DRI L E L& % 2 DA B
LB AR5 Z LA A, KERHCBITD Rr—

F9 BB oUEEY (AL - $EE0
R — T H — A
BFY " %wﬁzgﬁ;ﬁ% ﬂi&;nﬁ n=108 B
1RKFEPHRAL D R v — A ISR HY el HY el »HY 7ol
e - RECEE - IS %@%ﬁﬁ%ﬁﬁ?ﬂ’i& BRI OFAT 1 ° 0 " 1 5 ®
FEORB - 2 E) 7 ¢ R b, T LT, B 0 8 1 8 0 5 2
TR - 0 - FRS o TR I, TSR eI 0 8 0 5 1 6 20
SRyT Y — - T - B TATHABER, AL, /o7 )l 1 2 3 4 3 7 20
Bk - B - TibAdE Wikhe, e, TSR O RIIA R - 0 1 0 3 2 1 17
SRR AL - Sty | i SRR, TR L, S 0 6 0 5 1 3 15
HE - LB - MR TS, CERREET, A 0 3 1 2 1 5 12
HetAT - AT - AN TP, AT, BRI & Ol 0 5 0 5 0 1 1
BT - EBGE - L M BANGT, BERUT. SR — MRT 0 4 0 2 0 4 10
Wi - EAIE - Seakie Wi, W, e 0 2 0 5 1 2 10
IR - LR TV CIARRAIRIE R, T, AR 0 1 0 3 0 5 9
K + FHIEE - A S QIR K MR, Ty A R 0 3 0 3 0 3 9
B A A b, WO 0 1 0 2 1 4 8
PR - 4 F - MY TV EARRRE OIS, BEF, 50 O 0 2 0 1 4 7
AT - BB - B o 71 ANZ L BEGARET, BB, S 1 2 0 1 0 3 7
PR 3D - A - AL - R ;_PH;&?’”W‘ IR, N BHREr, T 1 0 0 3 0 2 6
I - FETE - KT SEELEIL, MR, R L 0 2 1 0 1 1 5
e+ ARSNGB TRIMEN AT, BNRER, L 0 1 0 0 0 3 4
B S - (R - 7 7T b I, (RAFSER, 7 b =T T 0 0 0 2 0 2 4
vma T T AR AT L | = T, SR AT Ll 0 1 0 0 0 3 4
(R - 1 vy - R GPS ffFfion, (Fish, MK 0 1 0 1 0 1 3
BB DR REA - R, AL 0 1 0 0 0 0 1
FHCA L - T GREA - AR &) té%m L DDA AN ER 2 48 0 @ 4 an 142
Fz-10 KERHCBIT A28 E L R e — 2 OiERRH] (T : B0
——— S ——— THIASES
— B AL 108 "
n=98 n=97
| wokito Fn— A | a0 7L HY L HY L
PRBIER (BISES N o— 20347 - 1T 5) 2 24 2 25 1 61 125
INHZERE (Fr— 2SN TR ET5) 0 37 0 20 0 14 71
PEF (BRI ATV, ZOfISNINICZET %) 3 31 2 a4 0 21 101
DB « ZOfh 0 2 0 3 0 1 6
KEFH No.24-2 2026 297




> DFEEFNZ OV, FEREFR-10 (Rd, [
BAERDNS I INERERNNN A, INIZREOmE & OF
HIERERE S —ERE SN TRY . BUTONELER
ZRIHEE LoD, HIRCKEHIIIIS U= Fi 7 nE 7
HEEB L CWDFERIVRENTZ, £, RKEPHRE
DIFEHEHT DR TIL, NERERIC X HRIENRZ L,
PRESFEOH TER L T DRI IR S o 72,
FRIHPAES CIINERER NS < DL, KEMENC
BT DI e OB I DL S . R 2
BRSO D ATHEMED R STz,

4. E=R

(1) PERFEIC &L BiRKEFREDRE

EGATS L OVEIAENC 361 DIk oL, =
& UTHERD S OB BIAARE - THEIc L 5%
hr—L7p | BRI TARITE LT IR s & 72
STWDHZENMER ST, ZO L) 72 FEE, R

IR AR T 2 9 2 T —EDAHIIMEEZATHH DD,

SRS > D FEIRERT COIRZKEFE ORI IR D 8 5,

(2) THETH EHEARRIZE T 5EREENDER

THHTRS & AT CIX, R a— OB RIS LUV
EREOME ISR RN DN, BARIZONTIIY
BIASH S TITAT L 0 S < ZAUTRBEECfaR ET
DOFER L WA OB FEE R o — Az s
OBFHNFE L TS AREENE 2 DD, — T, K
ERHCBIT AEHISHICEET5 &, AR L T,
THTAF O ST ANHEBEAS LV AR E BRI R S
7o THTRCIL, #EEHEOE IR O DI Fe—
EH ST UVRILICH 5 Z LTRSS N5, THBAA
EBCIE, THETR & TR B KEISES Ao T D T
LD, TESEICERINE U TV D FTREM S 5,

— 5 C, WESCHEREORGTMNEOFEEZTH
LB, WTNOMRRIZ BT b HIRSE A RE/R A T
IR, E o KEGTIE, B, N a7 2 —
SEORFTE EMENTIERT 5 Z ENEEEEZZ LN
5o UbEDZ L0, Ru—fEHOERIBEADAE
L0 b, FHMEDHE O BB R & B CBIR L T
D ERIRTE B,

72, RN ANE TIRBROBERIL AR T 5 03
WD Z & bRENT, BAKFPHNA~DILH A D )5 R
PRRILCIE, ARV EDOMRCRIUHHR I ZHRI3 4 U 5
AR B D, LLEL D | GEROBIMIfETIC X 5 iRk
PHARADI S, ARTETR & B T 7 2 A HFI &
V. WIEHAOBEHIRI T EDRANDH S LWV 2D,

B, TNHOZERITIX, EHFHEONZ T, TEH
R ONBATH], HusgErE 2 SO BRI S- LD
AREMED B 0 | AFHEOREROZ HIKFEMR A FFET
5L IIREETH D,

(8) KERIZH T HERA=——XDHEHE

R —> OB NRIUZD DD BT, < OEEIKE

FRZEBIT S Fa— AEHIZK L T—ED=—X%HF LT
WD Z EWRENT, BT, TRTACIRER - W)l - 2
KD FHECANS U DO PSRRI /% =— R
W<, HAE CIIERBIE OIRMBE DR ST =
B YT E VST BN EA STV, b ORER
I, FEROBEENIE U RO DD @R = L%
RLTWD, Fo, KERO Fu— AFHFEEOATEC
o THEBEBEIENA B, AL AT DMk
T, FEREORFEINZBShE U7z BRI HIEIZRET 5 1H]
BENZL B o, HRIEEL A LRV, Bk
HO72TE IR & U CsR ol K Ei A A SR 2 B3 5
BENEL BTz, ZDZ LD, Ra—4&fH=—
R, EBFHEISERRBRIC L > TR D Z LDV
ENd, 12721, AT CIIBEEO AR DikeR]
RSB AMEHIC W TR L TR b9, FiEH
BRI 2 -3 I SOV IS B OMETH 5,
(4) BKEFEAEIZH T BRI ATREM:
TEROR/KFIPHFRA TIX, ARYERF L OPTEIRFHIC
R 0 . FIEMIC I D IR AR TR 2 R T
HDEVIBENGERESNTWD, ZORREERE 2.
R a— 2GR LT8G OB Eds L OB B
LEPEZMERT D & IRKGEFRRE ORI U E IS
AREMED RSNz, S OERED, Ra— A5HICLY
Tk E g L ORI BT 2 LR L TR0 . AR
BRI & Rl L ~DOFED R ST, £, IRKE
PRSI D Fe—r OEAiE L LCid, etk fE
RRlmhbE | TIRFAVREAE « (b (ORI - IRIBdER ) 23RS
ZLETHNTEY, Re—3d b Tidze L4l
RKFPH AR CE DT L LGS LTS Z &R
ADIMNZ D, — T, Ra— OB Z 235
ERIRRD T 7o 1o, IR/KHIPREDISHELX F 5
KRR CIE, [FRROEIED A2 < DAL, FEEM A I
F 2 CREHZRRPHEC AR 2R DB STV D
AR DIz, To72 L, ARERITSEE ORERCARE
\CHEES SRR A R L= b D TH Y . FHNCEESL E &
AR RRRRE TR O AU T R BN ETH 5,

(5) FERZEEY SER L SEDRE

Fo— 8 ABIONERICBITAESE LT,
1 TR - i) TVERI - e ) (2B S fahnEE
FLTERY ., BARTIRRE L D HARERD - HIEERIHIFIAS AR
MLy 7 LlaoTNDZ EDRH BN o T, AT,
FIGERAOARANERE, o T U — &> TIEHE OHK
b EEMER I TR Y . BAR bk 603K D
BILD, TNHEEE XS & Fe— A fEHOMEEII,
BEIARPERED M) L7200 Ce < MBCHR, AMERLL il
B 2 E O T A e SRR R T D, £, KE
REDEFAHNZ OV TIEL, PERERZFEA L LoD, 4t
HERTOPEA A B ot D Tl AR A R S T
0 MRS ERIRL G U7 T /L OREEE A E
TChDHEZEZDBILD,

298

KEEHR No24-2 2026



5. BHYIC
ARFFETIE, KEMSIZBIT S Fa— 1 Ho3ERER
FOEAARET D & & b, RAKEPHFEAICER L,
PERDOBIHFIA 2 i & U= EIEETE & Otk 2@
UTC, Ra—AEHOHWER L O, 72 5ONTEA -
ERICBIT AEEEAIEI L=, Zh b, BB LD
AR Z XS & L= T v — MRSV T B2
WZLEbDTHD, BHONTERHAIILLTOEBY T
H 5,
 IRKEPH O TR WMATIL— NI, FERDS OEH
SLHIGERE - MBI Lo b a—de bl B
iR A P & LIZARTOFETH D Z LS )
Lot
« PERODIZKEFHFRA ClL, AR KOV 2R
(I3 0 . FIENEI IR ORI A G ) OHERE
MRS 5 2 EDRREECH D Z LS,

« FE—C OB ASIEHITR X O EAE O 258 <

KRR O SR EDSEARBUT I L QD 2 & )5
RET,

< KERO R o — A HERIIHITA O8N E <, s
HUHRSO1E (BRI 72 CATBIZERI BV TR &N T
WDERENH BN 7257,

s Re—gEAIC LY | RKEPHRA L B B
B L OFTERFH OB RIAF I TEY | FRAEDHR
b & NRJBEHEERA~O R 508 S Tns Z &
DIRENTZ, R, RKFFHREOIHE & A3 D
fRCIE, 24k - falalmniE ) <o TIRFREAE - ik
(2RI DA I < b, FEHER 2B E 2
CHGE AR AR B R ST D
fEI D HERR STz,

c Fe—rOEAEE LT, Zattonls, duts
ORI « SRS 72 IS H3 i < Bl < 4T
D2 EMHBNE R T, £, RAKHEPEREDFE
OB )DL, 2SO MBI B RERN
2L Ao, FERHICBWTHERINLTWS 2 E
DWER STz,

- BAH, AMEER - Bk, EHHROTRE Lo
TS « FHRRADRNEDY, R — AEHOE22AR K
IRy T Ll TNDZ LRI, 2, =
KRR S 2 AT ok BT hH, TEA) <

N7 U — - fiiigethne) . TABF - (&) (B335
PEN T B TERY . SHERZT 5 MfkicB T
Sk 7B A SFER ST D T E MR S
Nz,

 KREEOEFRAHIC OV, NERERZ AL L
D0, ANIEFEL OO & RIUTIES U= Filik e
IR DOMBNED R STz, BRI, IR
FHEE AT DA CIINIERIC L D% <
TGRSR SCHRIG W OB S | NEGEH S E
BEN T D ATREMED IR ST,

R — % REEINI BV TENTIET 2 720121,
FESETENTHD il oHT & DD TE BRI A8 U T
BEME L 2 EREICEN L CIA LT L, KRR - il
A B R A ST H Z ENEETH D,

AT TT v r— FMREIZESS b O TH Y, [IEE
DB K LT FER T D, EDT2D, FED
SEERIRRFI 51T A IEHFRECE A EOFIZERIZ DV
TITFocHRcE ULy, £7-, s B ko
— EHSESEOF I L D EHGEOFE T II IR 3
b5, S%IL, FEERRERA AT 5 ETEE - TEBIATHR~
OB EEYRESZE U C, KERIZBITS Fa— 1%
FZERER L 0 ST T 2 0 E R B 5,

B - AMAOIHMUBEL, T — MITHALES
2 T EEOTHET I L OTHBIAEROEARI L & 0 #IFLH
L EFET,

SR

REGITAHR— L=y, S$EE BT b LIRS Pk 30 4 7
AZEH @R ORET B L AR , SHEA R
2025412 A7 H) ,
https:/Aww.data.jma.go.jp/stats/data/bosai/report/2018/20180713
/20180713.html .

PRI — 53—, 30k 30 4R 7 H SRR K DR oo
WG, SHEAH (205412 A7 H)
https:/mmw.bousai.go.jp/updates/h30typhoon7/ .

SFHRTZEFICRRRAS - [ TaomE (2018) , SKEERFO A THRE
IGHTA R7 w7 KERR - =7KHR, 2-3.

TERK - B - VB (2019), Re—l A& NEA L7V SEERG
DI=DDOKRFEFIRMAAETEORGET,  TARFZETH AR
£, No.2-4.

TAEH - HH - fh (2018) , VBRGNS EN 01T 2 A fi2e
FEUAV)DOFINE AR, TEBIFZERTH#R S, No.124,
1-9.

TAEH - VEK (2020) , HROSEGERFOVEIRENEEN 31T 5 F e
—OfEH & =—X, FHHI & Hilf#, vol 59, No.7, 465-470.
THBITRI SN (2026) , SKEFRImEFRE LTO Fr—y

OIEFNCBE 2485, 1HPIOEE, No.660, 4-7.

VHBAFTIERS - iR (2022) , MEAMZEREO SEERH I D5
PRUVEFIAN DU T, THPIOE) =, No.610, 14-15.

WIS — LR —2, SEERBREOBEAIRDL, (SHREA R -
20253 A 3L H) ,
https:/Mmww.bousai.go.jp/taisaku/kyuujo/kyuujo_tekiyou.html .

THITAR— 23—, JEMIASH—F, (BREEA 1 1 2025 423
H31H),
https:/mww.fdma.go.jp/relocation/josei_shokuin/previous/honbus
aerch/index.html .

(FFEZAT 2025.12.15)
CEHTE 2026.04.10)

KEEHR No.24-2 2026

299



Current State and Issues of Drone Use in Flood Response:
Analysis Based on a Nationwide Survey
of Municipalities and Fire Departments in Japan

Yuki YAMAGUCHI' + Kazuyuki TODA”

! Graduate school of Risk and Crisis Management, Chiba Institute of Science (rd24r01@cis.ac.jp)
“Graduate school of Risk and Crisis Management, Chiba Institute of Science (ktoda@cis.ac.jp)

ABSTRACT

A questionnaire survey was conducted in Japan targeting municipalities and fire departments to examine the
current state and issues of drone use in flood response, with a particular focus on flood area surveys. The results
indicate that information on flooded areas is primarily obtained through reports from residents and on-site
confirmation by municipal staff and fire services, making rapid and comprehensive wide-area assessment difficult
during the initial response phase due to limitations in human resources and time. Although fire departments show
higher rates of drone introduction, municipalities use drones more frequently during actual flood events. Drone use
was positively evaluated for improving speed, safety, and wide-area situational awareness, while financial, human
resource, and regulatory constraints remain major barriers to effective utilization.

Keywords : Drone, Flood disaster: Flood inundation mapping, Municipalities, Fire departments
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Practices and Challenges of Disaster Reporting by Local Media:
How Local Broadcasters Covered the 2024 Noto Peninsula
Earthquake

Shinya YASUMOTO'

"Interfaculty Initiative in Information Studies, The University of Tokyo. ( shinya.yasumoto@iii.u-tokyo.ac.jp )

ABSTRACT

This paper examines, through interview research, how local broadcasters in Ishikawa and Toyama prefectures
provided information during the 2024 Noto Peninsula Earthquake, and on what kinds of organizational arrangements
and editorial judgments their coverage was based. The findings show that, immediately after the earthquake, these
stations shifted to disaster coverage while still operating with only a handful of staff, and provided evacuation calls in
response to the tsunami as well as lifeline information through locally inserted segments (local cut-ins) and continuous
on-screen tickers (L-shaped on-screen tickers). For the stations in Ishikawa Prefecture, a key challenge was balancing
what to report under conditions where the overall damage could not be fully grasped with ensuring the safety of
reporters in the field. For the stations in Toyama Prefecture, a strong orientation toward prioritizing information
provision to local viewers was evident. As information was massive and continuously updated, desks directing news
coverage also had to allocate reporting personnel, select and prioritize information, and check captions and on-screen
graphics; as a result, for roughly the first week after the earthquake, it was difficult for them to produce coverage that
took a broad, overarching view. In addition, while support from network-affiliated stations increased the volume of
reporting, the content of coverage tended to align with the standards of Tokyo-based key stations, raising the question
of how to sustain reporting that remains close to local residents. Information dissemination beyond television was also
undertaken, with YouTube and other platforms used especially by stations in Ishikawa Prefecture; however, limited
capacity to handle tasks such as extracting clips and uploading videos was identified as a challenge. Although the
earthquake occurred on New Year’s Day, this paper argues that the difficulties of disaster reporting should not be
attributed simply to the exceptional circumstances of the holiday. Rather, they should be understood as revealing the
underlying structural conditions of local broadcasters, which are normally operated with very small staffs and whose
constraints became especially visible in times of disaster.

Keywords : 2024 Noto Peninsula Earthquake, Local Media, Interview Research, Teélevision,

Senders/communicators
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Research and Study aimed at Collecting and Accumulating Data on
Support and Assistance Activities by Local Governments
~ Case study of the 2024 Noto Peninsula earthquake~
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ABSTRACT

Recently, support activities for affected municipalities have become more active. In order for affected
municipalities to smoothly and appropriately provide and receive support in the event of a disaster, it is important to
standardize coordination procedures and accumulate knowledge about these activities. We aimed to establish a system
for repeatedly collecting and providing standardized data for each disaster regarding emergency response measures in
affected municipalities. e created semi-structured survey items and formulated a data collection policy that would
anonymize the names of individuals and organizations.

Based on the prototype implementation policy for data collection and accumulation, we attempted to collect and
accumulate data on support and assistance activities in the 2024 Noto Peninsula earthquake. We conducted interviews
with 34 departments in a total of 17 organizations and accumulated data. From the accumulated data, we confirmed
that we could obtain knowledge such as common coordination procedures and differences in coordination results
depending on the scale of the disaster.

Keywords : Disaster response records, support and assistance activities, Noto Peninsula earthquake, disaster
response standardization
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Communicating Disaster-Related Weather Information
in Broadcasting:
Insights from Role-Reversal Between Senders and Receivers

Tomohiro MAEDA' - Katsuya YAMORI*®

! Graduate School of Informatics, Kyoto University (maeda.tomohiro.58t@st.kyoto-u.ac.jp)
“Disaster Prevention Research Institute, Kyoto University (yamori.katsuya.3a@kyoto-u.ac.jp)

ABSTRACT

This study examines how disaster-related weather information can be improved in broadcasting through role
reversal between information senders and receivers. Although meteorological forecasting and information
dissemination systems have advanced, previous research has shown that these improvements do not consistently lead
to appropriate responses on the side of information receivers. One underlying issue is the persistence of one-way
communication based on a “deficit model,” in which information is considered to be sent from experts to the general
public who lack the necessary knowledge. To address this issue, a role reversal practice was conducted in which
elementary and junior high school students acted as weathercasters in a real television studio. Their performances were
recorded and subsequently viewed by professional weathercasters, who participated in semi-structured interviews
reflecting on the content from the perspective of information receivers and considering implications for
communication improvement in broadcasting. The interview data were analyzed using codebook thematic analysis.
The results showed the importance of departing from conventional and overly formalized broadcasting styles by
expressing communicators’ emotional urgency and designing messages that encourage receivers’ autonomous
judgment. Overall, the findings suggest that disaster information broadcasting requires not only attention to
information accuracy but also reconsideration of how information is expressed and how sender and receiver
perspectives are connected. This study highlights the potential of role reversal as a method for generating reflective
insights for improving broadcast communication of disaster information.

Keywords : Disaster-Related Weather Information, Broadcasting, \Weathercaster, Role-Reversal,
Mirroring Method
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Supporting activities for Guests and Visitors by Staff Members in
Accommodation Facilities Following the 2024 Noto Peninsula
earthquake

Rika TAKEDA' - Miyu FUJINAKA® - Kiyomine TERUMOTO

' School of Architecture, Kwansei Gakuin University (gzq30664@kwansei.ac.jp)
“School of Architecture, Kwansei Gakuin University (hdo30670@kwansei.ac.jp)
“School of Architecture, Kwansei Gakuin University (terumoto@kwansgi.ac.jp)

ABSTRACT

After the 2024 Noto Peninsula earthquake, many accommodation facilities were required to provide initial
responses, such as supporting evacuation activities for guests and visitors and providing information. This study aims
to clarify the actual states and responses for guests and visitors by staff members in the accommodation facilities in
the affected areas following the 2024 Noto Peninsula earthquake. A postal survey was conducted among
accommodation facilities located within the areas where major tsunami warning and tsunami warning issued to
tsunami inundation zones in municipal tsunami hazard maps, and affected areas where seismic intensity scale six
lower or higher by the Noto Peninsula earthquake was recorded within the areas in municipalities. Results indicated
that tsunami evacuation responses and supporting evacuation activities were not high even in the regions issued by
major tsunami warning, and many facilities in severe damaged areas were not only responding to guests but also
accepting residents and others.

Keywords : 2024 Noto Peninsula earthquake, Accommodation facilities, guests, tsunami evacuation,
emergency responses
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Drafting a Community-Based Disaster Management Manual
for the Post-Nankai Trough Earthquake:
A case study of Kirime Area, Inami Town, \Wakayama

Kiyomine TERUMOTO

!School of Architecture, Kwansei Gakuin University (terumoto@kwansei.ac.jp)

ABSTRACT

Following a large-scale earthquake striking extensive areas, survivors in the affected areas could not transport
injured persons to any safe location and receive external support for a certain period. In the conditions, survivors
should respond to emergency situations as first responders and improve living conditions by themselves. In responding
to immediate issues following a major earthquake, it is essential not only to reduce direct casualties caused by seismic
impacts and tsunamis but also to minimize indirect adverse effects associated with deteriorating post-disaster living
conditions. Comprising appropriate conditions following a disaster requires prior consideration of response strategies
during both the emergency phase and early recovery period. This study aims to address community-based disaster
management model for post-earthquake response and the method conducted by local residents. The study area is
Kirime, Inami Town, Wakyama, Japan, which is expected to experience severe seismic motions and tsunamis, and
becoming isolated after the Nankai Trough Earthquake. Drafting the community-based disaster management manual
and these frameworks was formulated through practical and grassroot activities in the research area. \We examined the
proposed manual with the issues, responding to disaster situations, and improving living conditions during emergency
and early recovery phases after the Nankai Trough Earthquake. In the examination process, coordination issues among
districts and efficient countermeasures in Kirime area were explored and refined through repeated small-scale table-
top exercises with community members in grassroot workshops. This model including inter-district collaboration can
also contribute to practical disaster risk reduction activities.

Keywords : lsolated area, residents, Workshop series, Nankai Trough earthquake,
Kirime Area in Inami Town of Wakayama
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