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REBAREXOBEKEFHIIHRMS - RBEREXELYKRZLOHN?
Were the Number of Affected Households in the Great East Japan Earthquake Disaster
Greater than in the Hanshin—Awaji Earthquake?”

W KB
Norio MAKT'

VR B SR SERT

Disaster Preventon Research Institute, Kyoto University

This study estimates the number of totally and partially destroyed households, which is important for considering
future livelihood recovery support measures, based on an analysis of the relationship between the number of completely
destroyed buildings and the number of households receiving livelihood recovery grants in the Great East Japan
Earthquake. The analysis revealed that, while further examination is necessary, it is reasonably valid to infer from the
above analysis that the number of totally and partially destroyed households in the Great East Japan Earthquake was

fewer than, or at most comparable to, those in the Hanshin—Awaji Earthquake.
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A Similarity-Based Image Retrieval Method Using
Disaster-Affected Housing Images

OFEA fHE

P v’

Teppei ARAKI' and Jun SAKAMOTO?

VAR BT

Graduate School of Science and Technology, Kochi University

T RAIRY: AR SREE A

Faculty of Science and Technology, Kochi University

This study proposes a method for retrieving pre-disaster house images from post-disaster queries based on visual
similarity. We employed R2D?2 to extract keypoints and descriptors with high repeatability and reliability, and evaluated
image similarity using the L2 distance between descriptors. The method was tested on 1,240 pre- and post-disaster
image pairs and 15,000 dataset images. Experimental results demonstrated that Recall@1 exceeded 0.5 across all
damage levels, meaning that the correct pre-disaster image was ranked first in more than half of the queries. These
findings confirm that the proposed method can reliably detect robust keypoints and perform flexible matching even

under post-disaster conditions.

Keywords : geolocation, disaster, damaged house, image similarity, deep learning, R2D2
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This study analyzes the components of Business Continuity Plans (BCP) in welfare facilities, focusing on differences
by disaster type and facility type.Through a review of 40 documents, key elements were extracted and categorized into
typologies.A matrix was developed to visualize common and unique elements across disaster and facility
types.Findings highlight the need for customized BCP based on facility characteristics and disaster risks.The results
provide a foundation for effective BCP design and policy development in the welfare sector.
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A Study on the Relationship between School Safety and Psychological Safety
in Elementary and Junior High Schools Nationwide

Ok — '
Kazuo FUJIMOTO'

IR
Chiba Institute of Science

This study explored the relationship between psychological safety and safety culture/activities in elementary and

junior high schools nationwide. An online survey yielded 824 valid responses. Psychological safety was higher in

elementary schools, among principals, in smaller schools, with shorter working hours, and longer-tenured staff. Those

with higher psychological safety also exhibited stronger safety culture—such as informed, reporting, just, flexible, and

learning cultures—and were more engaged in safety activities, including education, training, inspections, manual

updates, and drills. These findings indicate that enhancing psychological safety provides a crucial foundation for
fostering safety culture and promoting proactive safety practices in schools.

Keywords : psychological safety, school safety, school safety culture, school safety activities
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Implementation Status and Issues to Be Addressed in Wide-Area Cremation and Body
Management during the 2024 Noto Peninsula Earthquake
— A Case Study of Wajima City and Anamizu Town —

OWF B, AW i
Maki YAMAGATA' and Eisuke IKUTA”

bOSEEBRTFHE T A CBFSERT

Rikkyo University Graduate School of Social Design Studies

P ORBRASIRZFEI TR - Bt o & —

Osaka Metropolitan University Urban Resilience Research Center

The January 1, 2024 Noto Peninsula earthquake resulted in a total of 230 deaths (excluding disaster-related deaths)
in Ishikawa Prefecture. Due to damage to local crematoriums, the prefecture led a wide-area cremation effort. Although
wide-area cremation was institutionalized after the Hanshin-Awaji Earthquake, few case studies exist.

Interviews revealed issues such as unclear regulations, difficulties in transport and staffing, and insufficient support
for bereaved families. Recommendations include clarifying municipal roles, establishing public-private transport
support, and improving bereaved support manuals and training. Regarding body management, reliance on the police
and private sector was evident, highlighting the need for national leadership to strengthen large-scale disaster response.

Keywords : Noto Peninsula earthquake, Wide-area cremation, Body management, Public-private partnership,Bereaved

family support,National leadership
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Why are Japan’s Disaster Prevention Laws and Systema called “Patchwork™
~ A study on the Evolution of Local Government Systems Concerning Disaster

Response Organisations and Initial Disaster Response in Japan.~
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Hiroshi YOSHIMURA, Naofumi OTA and Ryoga ISHIHARA

HER RS REEDT BORSERT SR
Graduate school of Policy Science, Ryukoku University

Japan's disaster prevention laws are often derided as a “patchwork quilt.” The systems established by laws such as the Basic Act on

Disaster Management and the Disaster Relief Act operate in silos without coordination, resulting in numerous instances where this

hinders the rescue of disaster victims. This paper attempts to determine why Japan's disaster prevention legal system is called a

“patchwork” by researching the formation process and evolution of the country's disaster response organizational structure and local

government systems related to initial disaster response.

Keywords : Disaster response organization system, Local Government system, Transition, Patchwork
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Recovery and Women after the July 2020 Kuma River Flood:
Social Issues Emerging from Their Experiences

OmH BT, BREE, A fil
Hiroko FUKUDA', Sachihiro SHIMATANI", Yasuhiro ISHIBASHI?
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Faculty of Environmental & Symbiotic Sciences, Prefectural University of Kumamoto
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Distinguished Professor, Center for General Education, Prefectural University of Kumamoto
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Professor, Faculty of Environmental & Symbiotic Sciences, Prefectural University of Kumamoto

Although women's perspectives are essential for disaster recovery, such research is lacking for the July 2020 Kuma

River flood.

This study adopts a mixed-methods, bottom-up approach to address this gap. First, qualitative hearings with 17 key
persons were conducted. Findings revealed challenges such as traditional gender roles, the social isolation of single
mothers, and a lack of maternal healthcare worsened by the disaster. Building on this, the next phase will be a
quantitative survey. The survey will target multiple generations to verify these findings and analyze generational

differences. This research aims to provide an evidence base for more inclusive disaster recovery policies.

Keywords : Disaster Recovery, Gender/Women, The July 2020 Kuma River Flood, Bottom-up Approach, Single

mother Social Isolation, Intergenerational Comparison
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Questionnaire Survey on the Potential of
Promoting Evacuation Behavior through Daily Activities
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This study examines strategies to encourage early and voluntary evacuation behavior during heavy rainfall disasters
by introducing positive, non-safety-related motivations such as shopping, travel, and medical visits. Inspired by the
concept of "reinforcers"—behavioral incentives proven effective in evacuation cases involving children with autism—

we applied this framework to the general population. A questionnaire survey was conducted in the Mabi district of
Kurashiki City, Okayama Prefecture, to collect data on evacuation motives and behaviors. The analysis revealed that
evacuation willingness significantly increased when evacuation was framed around purposes such as travel or medical
visits. This research provides a theoretical foundation for the development of diversified evacuation strategies.

Keywords : evacuation behavior, positive motivation,
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Survey on Tsunami Evacuation at the Time of the 2024 Noto Peninsula Earthquake
- A Case Study of Jike Shimode district, Misakimachi, Suzu City, Ishikawa Prefecture -

o
Hirotaka IKEDA'

VEHERIER AR BRI AT SERY
Graduate School of Environment and Disaster Research, Tokoha University

We surveyed victims’ evacuation behaviors from the Tsunami after the 2024 Noto Peninsula Earthquake by
conducting interviews in Jike Shimode district, Misakicho, Suzu City, Ishikawa Prefecture. We analyzed the
information gathered by comparing it with the past surveys we conducted in Sanriku area, Iwate. We clarified common
points of evacuation behavior in each district and differences by district. We found that the difference in evacuation
behavior among the districts is affected by whether it is a weekday or a holiday, where people usually gather, and the

strength of the shaking caused by the earthquake.

Keywords : evacuation behabior, database, tsunami disaster, the 2024 Noto Peninsula Earthquake, Suzu City
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Differences in Perspectives on Disaster Volunteer Matching
— Issues and Possibilities Revealed Through Awareness Gaps by Experience Level —

AA k'’
Daichi ASAKURA' >

VEEERY P - R A TR

Research institute of Disaster prevention and Emergency medical system, Kokushikan University
PRARRFRFERE a0 R

Graduate School of Risk Management Doctoral Student, Nihon University

This study explores how disaster volunteer experience, training, and participant background (students vs. working
adults) affect perspectives in volunteer matching. A total of 1,118 participants joined a simulated Disaster Volunteer
Center “matching game.” Participants were grouped into three categories: those with disaster field experience, those
with training only, and complete beginners. Training-experienced participants prioritized a wider range of information,
while field-experienced ones showed flexible, balanced views. Inexperienced participants often overlooked key items,
suggesting a lack of decision-making criteria. Moreover, working adults emphasized environmental and contextual
factors more than students, likely due to greater social responsibility. The findings indicate that both training and
experience shape different but complementary skills. Clearer guidance and integrated programs combining knowledge

and real-world perspectives can improve volunteer matching quality in disaster response.

Keywords : Disaster Volunteer Center, Matching, Support Experience, Perspective Differences
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A Study on International Students' Understanding of Disaster Information
—Based on a Questionnaire Survey at Kokushikan University—
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Master’s Program, Graduate school of Risk Management, Nihon University

2 A AR AR B
College of Risk Management, Nihon University

This study examines how international students residing in Japan understand information and act during disasters.

Based on a questionnaire survey of international students at Kokushikan University, it revealed that their daily

information gathering methods are heavily biased toward social media and news from their home countries, and that

they currently lack knowledge about emergency alerts. The study points out that high Japanese language proficiency

does not necessarily lead to understanding emergency alerts, and also identifies the high difficulty level of alerts like

Area Mail as a challenge.Finally, it recommends the importance of disaster prevention education in schools and the

necessity for universities to serve as bridges connecting the local community and international students.

Keywords : international students, method of contact, method of information gathering, connection, during a disaster
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Research on administrative disparities in recognition of disaster-related deaths
-Focusing on the possibility of redress for uncertified cases-

OFRmMEsL', s
Hiroshi MORITA' and Ryoga ISHIHARA®

VRER R KPR BORAIFIER

Graduate School of Policy Science, Ryukoku University

T HEA R BURSAE BOREF)

Faculty of Policy Science, Department of Policy Science, Ryukoku University

This study focuses on the actual disparities between municipalities in the process of disaster-related death
certification, and elucidates the institutional and organizational factors behind them. The certification of disaster-related
deaths under the Disaster Condolence Payment System is left to the discretion of each municipality, and it has been
pointed out that the lack of uniformity in certification standards and differences in review systems have led to regional
disparities in relief for disaster victims. Based on this awareness, we use the administrative discretion and system design
underlying the certification of disaster-related deaths in the Kumamoto earthquake as an example to grasp the actual
situation through a comparative analysis of each municipality's collection of regulations and official documents, and
consider the institutional and organizational factors that ensure fairness in support.

Keywords : Disaster-related deaths, Disparities between administrative bodies, Disaster-related death certification

criteria, Kumamoto earthquake
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A Case Study of Wildfire Recovery Guidelines and Plans in the United States:
Focusing on Funding, Permitting, and Role Allocation
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Department of Urban Engineering, University of Tokyo

2 HORR e B A Bt gE o 2 —

Research Center for Advanced Science and Technology, University of Tokyo

With the progression of climate change, there is growing concern that the frequency and scale of wildfires in Japan
will increase. This study aims to derive insights that can contribute to the formulating recovery guidelines for wildfires
in Japan. Focusing on the United States, where wildfires occur frequently, the research analyzes both national-level
guidelines and state-level recovery plans, systematically organizing their descriptions of funding structures, permitting
processes, allocation of roles among stakeholders, and monitoring systems. The novelty of this study lies in its cross-
level analysis and synthesis of recovery plans, examining multiple tiers of planning to provide a comprehensive

perspective on wildfire recovery for the government.

Keywords : Wildfire Recovery, National Disaster Recovery Framework, Local Government Plan, Funding mechanism
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Survey on Shelter Activities Conducted During Outreach Classes
for High School Students

B fHm!, KH fR?, Oftks BZ3
Masamichi KUWA!, Kazuyoshi OTA? and Masahiko KONOMATSU?
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Center for Disaster Science and Resilience Collaborative Development, Wakayama University
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Yutaka kogyosho Corporation
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Faculty of Education, Wakayama University

In Wakayama Prefecture, the experience of the Kii Peninsula Floods has highlighted the challenge of information
fragmentation between the northern and southern regions during disasters. Consequently, the prefecture is advancing
the introduction of the “Q-ANPI” information and communication system as one means to avoid this fragmentation.
The authors are utilizing outreach disaster prevention education classes to develop an evacuation shelter operation
system aimed at ensuring rapid information communication during disasters. As part of this research, we investigated
the level of understanding high school students have regarding disaster prevention and activities at evacuation shelters.
We report the results of this survey.

Keywords : Kii Peninsula Floods, italic, the “Q-ANPI” information and communication system, high school students,
evacuation shelter operation
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Survey on Staff Perceptions Regarding Differences in Organizational Structures
of Prefectural Field Offices in Disaster Recovery for Public Civil Engineering Facilities

OXH IR, JE fih’
Kazuyoshi OTA' and Shinya KONDO®
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Yutaka Kogyosho Corporation (School of Regional Design, Utsunomiya University)
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Graduate School of Regional Development and Creativity, Utsunomiya University

Disaster recovery for public civil engineering facilities in prefectures is handled by the civil engineering departments
at headquarters and their field offices. Field offices are categorized as either civil engineering offices or construction
departments within regional promotion bureaus. Previous research findings indicate that the challenges surrounding
field offices are not merely issues of organizational structure but must be understood as problems related to the behavior
of individual members. Therefore, to clarify the on-site decision-making process during disaster response, a
questionnaire survey was conducted among senior officials at civil engineering field offices nationwide. This study

examines the challenges encountered in disaster recovery efforts.

Keywords : disaster recovery for public civil engineering facilities, organizational structure, civil engineering field

offices, on-site decision-making process, organizational behavior
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Countermeasures and practices for flood disaster,
which has become more frequent and severe in recent years

Ot WM, R K, sk B2 By
Tsuyoshi TAKAI' and Taise ISHIHARA”, Shinichi HIROMOTO?, Saki NONAKA'!

VIR B AR R BRI SR AT
Kajima Technical Research Institute

2 B R R Rt L EERR R AR
Kajima Design

In recent years, due to global climate change, large-scale flood disasters have been occurring almost every year in
Japan. The Building Standards Act, which sets minimum standards for buildings, stipulates standards for earthquakes,
wind, snow, and fire, but does not include provisions for flood disaster. This report shows how to conduct risk
assessments, plan countermeasures, implement countermeasure construction, and manage the situation under such
circumstances. It also reports on examples of how this method has been applied.

Keywords : Flood disaster, Risk assessment, Planning countermeasure, Countermeasure construction,
Operational support
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Comparison of Residential Damage Costs from L1 Tsunami and the Costs of

Pre-Disaster Urban Relocation to Higher Ground: A Case Study of Tanabe City,
Wakayama Prefecture

Otk &', HEg X, P
Sou SAKABAYASHI ', Yudai SHIJIKI', and Hitoshi NAKAMURA”

VEIH TN R G B LRRISER & A7 AH TR
Systems Engineering and Science, Graduate School of Engineering and Science, Shibaura Institute of Technology

PEMLERT: VAT 2E LM BB L AT LR

Department of Planning, Architecture and Environmental Systems, Collage of Systems Engineering and Science,

Shibaura Institute of Technology

Some municipalities have planned the relocation of urban districts to higher ground as a pre-disaster recovery measure
against tsunami hazards; however, the high cost of relocation has been identified as one of the major challenges. The
purpose of this study is to examine the effectiveness of such relocation by estimating and comparing the relocation
costs and the potential tsunami damage costs, assuming the relocation of houses located in the L1 tsunami inundation

zone in Tanabe City, Wakayama Prefecture. The results indicate that the total estimated damage cost is lower than the

total relocation cost, suggesting that, when considering only the financial aspect, residential relocation to higher ground

in the L1 tsunami inundation zone is not an effective pre-disaster recovery measure.

Keywords : L1 Tsunami, Pre-disaster recovery measure, Relocation to higher ground, Cost, Tanabe City
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An Examination of Information Flow in Normal Times and Anticipated Challenges
During Disasters in Supporting Persons Requiring Assistance

OFRE T, A B, e 28", fRtE @2, 2R 2R°, W
Junko MORIYASU', Hyuga HOSOKAWA®, Momoka IGUCHT’,
Akihiko INAGAKI’, Masayoshi MORITA” and Taku SUGANO’
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Urban Resilience Research Center, Osaka Metropolitan University
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Disaster Resilience and Social Innovation Institute, NTT EAST, Inc.
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Graduate School of Literature and Human Sciences, Osaka Metropolitan University

Although the development of individual evacuation plans for people requiring support during disasters is legally
promoted in Japan, there remains a significant disconnect between peacetime community support systems and
emergency response frameworks. This study conducted interviews with support stakeholders in four municipalities to
clarify the current status of information ownership and sharing during normal times. By visualizing these findings as
network diagrams, we analyzed the relationships among formal, semi-formal, and informal support actors. The study
examines the challenges of information coordination during disasters and explores directions for building integrated,

phase-free support systems.

Keywords : information, a mechanism for seamless information linkage, information sharing, local residents

1. [FC&IZ

G EFE A B O REEEA T ENSCMEEEA TR IR W, IR ET
Al DR D VB mEECREE R Y, Wb b 5K
EREHESICHWENET L TWD Z D, BFIE S ESR
RILATENT I CTREEAT B TSR A 4 O B BE S
OERRZE D, TITAITERY AEED TWE. Ll
L3130 0 O £ eV S T R B R D ATk L TR
BITREY TEO T, XEOEMBIEMRICE > TWD &I
SV,

BURHER DY 7k S B RAFRIRNITI TBOREE 0 #E
TEIC L DAk & fEE B & OEMEER 7o STV e
ZERELbEDLNDN, KERITH T D4 EO MR
L, TRERAER] LW IEFEIMATZLOT
HY, BHEFLIIRRD 72— ZHHETEHDOLE
b5, Lal, KEFRARGEEL BT ALK
BEETLIAG, HAMBHSTESLT AL THY, H
TADIER FICRENEETHHOTHD. 72— AN
BREIZ LTV B DT Tlid 7.

FTITEELIT, £HTL, BIAOHIBMAIZRY
LEEHEEOEEENER L, BICXBEETIARA
D TEHR] OIEY PRI OV TER 2P+ 5 Z &
ERATND.

ARTIE, #dE, 30, rEF o 4 HickW T, 1T
By, RAZRR, BUFET/ LIS U F Ea—%17
WV, WEFICELTHRBLTWAIERE, Zodhak,
BLOREEOEREZEOHER EICOVWTHET]Y &
L. 2200, BE#EEARANEZRY ELS 74—~
— AR, T Y= R EO LB O D
DML E Ry NI —7 R E LTRIL, HEHRiE

- 65-

N

2.
ABFFRIZ Lo T, Mo Sy O SR Uil D et 3 &
OMERIE DR 2, FKEROBELHRTD 2
&, BT, T b SERERFICHIR W
WT 7B RTOWTIRETT 5. ABFJED AL, P
KREREE T DR T2 — A7 ) —ITFHTE, X
RS2 YR — b3 A ZRET D120 D R 245
5ZETHY, TXBIOHROEHIZL Y KEHAE
R ICHE DI SN2 0EBZz AHFT L0 TH
5.

2. AEFRE
(1) AEXR 4 BOBE L K U RHERY

- LT ART TEIRERAIC L 51581

AN 24 J7N, @bE 35% 6, TEE & ILEEsich
MIVD . IWBEITH)IFEEE CILEORBR N H 5. FofBE
AP — Rk WK ETH D, T CIITERA
L ORGEAFELT 2SRV, WEEBTIIBEE T
DOEEBENR V. ARSI O SR B 2 ERE,
HREH], P R74F 2 A URBRIER M, S RITITE (18
fik, fEMEEES) , RAZRER 2 4, HaEibEs, &
MR (FT~3% Yy —) Thb.

- FOEHS BT [HEAEBICRE O - Hi i |

AN 24T N, FlbR 28% 5, & -LIIEEICAnE L)l
bV, TELEENKAL, “NETICERETOKE,
TR GENREAE Lz, A% ORERHE K 2 FE LB 5
ENEATHD. TAIE RT & 2 A UIBIER =2, 3t
BITATH, fRuEERETHD.

- HHER DT C T [HUS ELfE oo ik ]

~



ANO38H A, @Eib®E 24%%E, HIER~OMALRIK
9 BTHD. HHIFETHEH O BERLENTHD.
% < OJIA B D KT L IRAKRIIRAM D R LTI TE
7o FBEANY— Rk, 1BKEB L UL KE & I
L2 b ETH D, FHEIL RT 4 6 A LIRRNAR 3,
RIGUIATE (fahlk, HURELFERY, R, DX %)
< IEHHT D MEakFEEoRxE]

ANA 307N, EEMEE 26% 5. THNOWIOIEEEIC X
DRI Z B0, THESTHHBEOKRE 2 ET R,
FEAP— PR Y 7 O IOV ik 03k
%L BTEUEEHANH T 7o Hu Y b 2 03, NI CHR T
ERILMER O K & 221X . ARSI R74E3 A, REX
GUIATE (fEnk, mile, BES, fAlEE%E) | RALZS
14, BuFE¥EF (X7 ~3 Yy —, SHAFTEER
(2) AEAHZE
AT BRI R L e SATEHE S, RAZBSE,
I - WAL — A EEFTOMYFIZ, BB OB
WoT, bl v a—2REEITA U TA v
BV AT LEHNTTY, ZTRENEIE ST,
B)AEELLFVEMABT LR
BT TONELZHEH L-RAEEL LML, MEE
DIHEZITRo T,

WAL E~DOT S a—F

< RPGHE - 45 H /I8 4~5 [B]/38 2~3 8]/ 1 [8]/ 7 1~2
[EIV&EE 4B
KIS EA T ER/RES
. Xﬂ#% .ﬂi/ﬁé)j (2/[[1@5)

- b BRY - AR /G O R DR/ 5N R
FrFEFR/ HERR /I R R S i /2 ot
« RPSITE 7RG/ KR/ ERE/ A — IV /SNS/ & Dl
CFUBROFEE B /L, THY ] DOBEORESIE
R ~OFEOLE B /L, [HY ) oLFE
WS BT AR H (1 &< M5 R0~ & TR

LCWD D 5 B L B RI%)
« 2 /PER /AR - EEEE T/ ERT
« FlE/ > b < BRHE UA - HE)

AERY XA (AR R (AFEEW)

s Y—vAFHORE - ARIEEIOSRIN

« (B SR E - T 0D 3R R DL

EROBASTE © B EER/ MR/ AR N/ FhR/E Ofth
WEFORES

 EEMEROER . HV /72 L/ AW

- BEMERFEROIAT - BV /70 L/ A
CAEROILEFL  ATESER, Hb, L, By —v
A, WP —E R, HERE Y ¥ — ﬁ%&@ﬁ%
B AT, thatmaktags, MiXAW, RAEWREZE, BT
AR/ B EBGSHERE, WM, T of

PR F— 2R (Excel) , F— & (2T
L), AT v v b, EEE, K-, Zofth
AT HE, BB, RBiMkERH - X,
WE TR, FOfh

4) FEHEROEE

BRNE TRy — e 20fH) FEBLOV MEE
Bk —E 2O OFED 4 NFZ—2ORAEEZE
EL, FOXIRANELEZ, FUFEERLTWT, o
R L LT dna=mhnTWns. B LTWSIF
WONENE, OFCI/# RSB0 THEE) (2B
THIER, @ 4N 25652 LICHETAHEH, OFKA
O LG 722 LICBET 51E®RO 3 DIZHLT
BE 7.

- 66 -

3. AEHKR

KN EEEZICON TRy hT—7 K& LTEH
L7, THIEE) 379, [40%) 1386, LLEERK 1
B TERLTWD., RENIE®RS LG S5 AR
T Fio, XBEWBIET +—~RE, BT —< VR,
AT —< VBT CTHBICEE LTS, A~D
MZ DWW T EEFERALY — B X0 HFE B L ORFHE %
®gl Liexy U= M%E, TRENK 1~8ITRT.

ATCIEEICEI 7T+ —vABELEARA L DEREICE
WTHIA - RO TENE LTS, RIAOHA
T2 7 =~ AN DHEEREE R DIME L T D.

B fiTiE, FIZ74+—~<ARELEAANDEND L IFER
WZEBWTHA - RAIHOMTEREL TS, FRZ
FIH O A IS B S A H B - 4TS - DB
OFEREREL, DES LU TEI 74—~ LB L EH
EHAELTSHELTWA.

CHiTlE, BEI 74— AL —HD 7 +—~</LEEIC
BWTHIA - RFIAE ORI CHIIEFE XY % —n
3FOBHMEENT HRE ll%%ﬂofb\é FIH - RFIH
ORI THBRIKCARNEDBERVIZIZZENDH Y, FRTRF]
HoBE, RAEEHKOE 7fwvwﬁk@%@0

&na

Dﬁfu,30@%@%%%%$A&®§ﬁnm%ﬁi
CTWa., REAFEFFIAZE LKL, 17 +—<b
BEE OFERILFCEN Y RO RWEES R LN 5.

@ V7= B
Tr—vug  \22

®1 AMmESELY—EXFAE

i
@ o\ AV7A—IB
mEY
JA—IVB A am
: A
¢ / 3 S

EITA—TIVE

2 AMEERELAY—ERARFRE



i R
‘ @ s\ T/TA—IVEE
TA—=IVEE

M3 BHEEELY—CRFAE H6 CHREMILY —EARRAE

. , 1TA—IBE
TA—IBE ‘“’

iXQ\-
09

H4 BHEEELY—ERKFME ®7 DWmEEEiLy—EARMAE

naw @ 1TA—V VB
TA—ILBE “

RS CHmEELY—CANAE M8 DHEEELY— R RFAE

4 as - 4 ~ N A < N4
ER AT BT U v 7R D, KBS F
o ORI — X ORI - AR, W o o et ot

HA—E A DRIAE - RFIAE L’Db‘fﬁﬁl’i’ﬁyiﬁ%%ﬁ

- 67-



EXDILINET, MHERRT—EXPEERIEY—
EA, 3 TESCEN ST DHEICA s 72— R
REEREVDD LIS b0E [ 74—
~) L, —h, HEBEROOHERIZE b D% T4
VTG =] RbDE LT, R BAHREE 25
BLTKEOEY FaE-TE7-. LnL, BNTHEY
T ORNBE OB, KASCHEFT OB L WEIA D
LD NI RAET AR &, BTEARSPRELZS
oMU E A 1T 5 NPO 7 EHA~DfffmE b - CTHFEd
DR E OB D 1T, KFEHROBRARO TR D%
BEEZXDIZTREL RS, 22T, fiEE T4
T A —=I], BE RO L EAOSHEO TR
BENZHDHEDOLT I 7 —=/b] LW LEEE
D, TNENOREKRE LB R T,

FRTRLEERXY NU—2 L B 7+ —~< LB
EEALTCKIET S 3 DOREEZERATHEI L TV 523,
LD &5 2 dn iz 1587
O MBEEAY—EARFAOEA, RABEFOAL

BEALEDLDZLEELIENCE > T, [FHROME
BHFICENELD.

@ EADBHZBMELTIHAITIE, ACD iDL I
BEDOEI T —~vABELEDRND I ENRTETY
%

® I 7 F—~ RTINS Ko TIEERR A KX <
Bpn, HRoOMPNE L L THEET 2EG LT
FEAEBELTORWEALDS.

@ ¥ 7 x—< BHIHIE TS Tl < AEELER G R
HRaUE - RE - ETDHZ2EB20R, Zhix
RAZBIC X 2 PRI & ORIERBBIC XL - T
RENTWDHLOREIT TR, MIEOAE 0%
XEE D DERSPENEKFELTND EEZZHND.

® Tx—~AEOWN, BUEEESEIIRNELTVD
R T U CAR « DHEFHEOIZ D ERSEM 72
FERAEIEBELTWAED, 74—~ HOEEMT
FHEETEZHEOD, £ 73—~ R I 74—
< AL OLF I LRV, 2L, makt—e 2o
FIRIZBE T 2 @A ERIREEZN O DD LD TH
5.

® YFEFOERE - DHEREERAEETCE2EI T
— VBRI, B 74—~ BN TOLE T T
<, R 7 —< B, KA VT =< VEESOFEH
KEHEEZITV, 74—~ A T7r—<NHEED
R HERE R BT THA N D B,

@ &7 H—< VBHTHY T DB, HukeEhE
WY EEEOICL ST, KESERD. ETH
A DHESL LTV D C T RAZF B I OES R 3
ZHBLTWED, Mifiids T LbZ 5 TR,

® TBUIHIEZEZ DA, HIEICE T RSN,
AR D 27— 2L BRI TAT D, EBIHE T
K ER~DOP—EAZRBHE LTS,

© C i CiFafi gt s ¥ —nmmE 2 el
SRR LD, KRARO 7+ —~vAftEE
LTINS 3FEOEREENH L TV D.

© ARIOFHEIZIBNT, KEFEZAHE LT BCP OFREIL
B INTWD L0, FHEBEORIAEIZONT
SEREAE AT LI ERIESC A IOV TR, B
RN — IV E2BRE L WO BRI 22 o 72,

PLEX Y, SRRSO EEAT — B XRAR R TN
X, 74— VERNTOBFROILFITTT R, RAR
I TN, Tx <L ORNBAE S LT DY
B, EZICARANCET AEERN BRSNS A, —F
AFHA GRS MG 2L, £ T+ —~ VS F/E LR
WA, IZ LoV, AU ERICBWTE 2D
ZETHDHA, FERFICITERY FZINSTVIRGLICR D
LEZOND. QDX 5T HUE O MBS DS AR
MEENT DA, DD HRI & P & S =R 441
FEL, BREFIZAAL v FTX DL, PO
FELIR D3 B RF DI IR AR EHI ORI DI D L
MEhs.

B, BTV IHTEROBBEYNENS TV AT
DIEIENSEFRFIFITMHE D boE Ll x 72, WE:
MHMESTNT, KERFIIEEL T2 L5200
MERE] LW T 2— X7 —EELEN DT,

A TOREIIRONT- 4 HORBESEOLTH DN,
SBIIMATHTAT I KOV 4 TN OMBERE & R A~DOFE D
TV, EREORKMLNNZ = BB L, & 5ICHESRE
AR EZEE LRFTH 2R, SB%OBREHROL T
LMUIZBWTHETHD EEXD.

5. BhHYIc

LSEOFETHTOET U ZHRENS, HHRITEM—
FHOFNTIH2R <, BEEOMMBM Tl RZL T
LI EREERENT. FOWNIL, T AITHRILTY
0TS, YHEELKEITE D D kO BREST
FIOFEE, I E ORI 2 THI O BEEIC X - T
4 Ll QA

WRF ORI, KERAERFIIIRTF OB RIS ZETE
DFENSH IR0, MELTHERONEFEOEIIZED,
W E TR DRI KLEIC D, SEIORE CIIKE
FRE LR FORE T RSN TWEhotz, L
LATAED £ D ITKRESC L ENSHTEIE L, KHE
DORAEBDIFEINDRIE T CHIMLETHS.

M- ARV RS RV 9, IXEIBEE OB RE HELH,
WCHEAF LZEAZERTOIZENEETHLIN, O
W21, FHUIRO PR OB R AR L, KERILE L
e HMHEL AR L, RO RERAERIIZY— AL
NG B2 HRAHCTE AIFEHREHSCIEFE OO O
S W NEETH S,

#hiE

ARG TIEDTHTICBIL T, MBI 2 i iE e 2 —
LEHEH LTV BN, @l LA OFRE S 2T 2 RAH
REODHIBANE =Y TIZERE SN, HOLPDIHROEDN
HHS TV,

CHilk, HEEXBEE v ¥ —DEBENEOLT ) T
WEZFETATEHL Y RICAT Y, ZOEBIZ OV TRy b Y
— 7 REERL TS, DI @l O Tlix7e <
B2 7A@ MEDFHRR SR & @R BRI LTV 5.

SE XK

FRfh W7, AU BrA, FF0 o BExdE, RRE ME, B K
ERERESO [FHR) TR E ) FEELTWDHION~T =
— R 7Y =oAL D 2D E L T~, ML AE
No. 56, pp. 305-308, 2025.



g2 2t S BEEEE No.57, 2025.10

HIBRREEICE DOC T UYLV ILEEICLD
MBEEERRE LIZHKFOKTEEE XD OFH
Predicting Flood Evacuation Risk Across a River Basin
Using Ensemble Machine Learning Based on Geographical Characteristics

O $REE, Hopt 127
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Regional Environment Systems Course, Graduate School of Engineering and Science, Shibaura Institute of Technology
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Shibaura Institute of Technology

Evacuation behavior during floods varies by geographical characteristics, making large-scale evacuation risk

estimation a challenge. This study classified 4,278 residences across three river basins and five districts into seven
evacuation risk clusters using existing simulation results, then predicted the evacuation risk for 729,123 unclassified
residences based on geographic characteristics. Applying stacking to RandomForest, LightGBM, and XGBoost
achieved a maximum accuracy rate of 81.2%. Furthermore, SHapley Additive exPlanations (SHAP) analysis
quantitatively evaluated the importance of geographic characteristics, demonstrating applicability for estimating
evacuation risks in unanalyzed areas and supporting disaster prevention planning.
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