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Session 5: Building and Operating Community-Based Smart Disaster Management Systems

From National R&D to
Community-Based Smart
Disaster Management

Japan’s SIP-Bosai : Development of a Resilient Smart
Network System against Natural Disasters
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We are implementing the “SIP-Bosai” not merely as a research and development program, but as
a roadmap for building a comprehensive, community-rooted smart disaster management
system.

Technology
= Practical Local Operation

Warning
= Risk Communication and Action

Segmented Response
=Collaboration among Government,
Citizens and Private sector
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Background :Intensifying Natural Disasters in Japan YIDRLF

International Disaster Resilience
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Complex risk must be converted into local decisions and action

Japan’s challenge is increasingly systemic:

€ Earthquakes, tsunamis, floods,
typhoons, landslides and volcanic
hazards occur across the country

€ Impacts cascade across
infrastructure, logistics, care services
and local livelihoods

€ Municipal staff and communities must
make decisions with limited time and
incomplete information

€ The critical gap is not only data
collection: itis turning risk information
into shared action

Risk information > decision > community action




“SIP*“ as a Social Implementation Program

Toward the Social Implementation of Cutting-Edge Technologies

Society 5.0 defines the future society;

SIP works backward to programs, implementation
and community action

(Society 5.0: Cabinet Office A
vision (2016)

Human-centered society that balances economic
advancement and solving social issues

through a highly integrated system of cyberspace

\ and physical space /

Back casting

» Address critical societal issues through science and
technology

» Advance industry—-academia—government partnerships
Connect R&D to systems that municipalities,

responders, companies and communities can actually
use
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The Overview of SIP (SIP: Cross-ministerial Strategic Innovation Program)
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SIP Phase 3 (2023-2027)

=

A
)

Sy 0
o

Post COVIT

Al

Development of

Qsmart infrastructure management system

$13.3 mil.

Food chain Health care Community Maritime Smart energy
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“SIP-Bosai” Development : from Sharing to Adaptive Action

The target scope has expanded from institutions to municipalities, businesses and individuals

The 5"

m Future Vision of Disaster Prevention and Mitigation in Society 5.0
As disasters become more frequent and severe due to climate change and other factors, accurate and detailed prediction, collection,
and sharing of disaster information will be essential for the future of disaster management. Tailored to regional characteristics
throughout the disaster cycle, this comprehensive, data-driven approach will enable individualized disaster prevention and
evacuation support, prompt governmental rescue, supply, and coordinated business responses.

Phase 1

2014-2018

Enhancement of the resilient disaster
prevention and mitigation functions

Establish a mechanism for real-time sharing of
disaster information, observations, forecasts,
etc. which collected independently by
government ministries and disciplines.

Government -
ministries and
disciplines

SIP4D

\_ collaboration image

J

~

’ 2018-2022 )

Enhancement of National Resilience
(Disaster Prevention and Mitigation)

Conduct research and development incorporating
the latest technology for an integrated national
and municipal system, and making practical
use at the national level and in municipal
government with different responses.

Government -
ministries and
dlsmpllnes

@ SIP4D
-
@unicipal government IDR4M )

Development of Resilient Smart
Network System

“Enhancement of the ability to collect and
recognize the information to support the disaster
response” and " “Enhancement of the individuals,
municipal governments, and businesses
adaptability based on its information analysis
results".

Government Ior"
ministries and
dlsmpllnes

Citizen

(Indlwdual)
_ SIP4D rp
R I

@o%

Municipal government Businesses

Change in targets scopes from Phase 1 to Phase 3

YIDRLF
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The Outline of the Project: Cyber-Physical Loop

Observe inreal space, analyze in cyberspace, act in communities

B Qutline

By seamlessly integrating real space and cyberspace, we aim to develop advanced
technology for collecting and understanding disaster information, thereby enabling
individuals, local governments, emergency responders and businesses to respond more

effectively to disasters based on analytical insights.

B Smart Network System against Natural Disasters (our goa
Collection and understanding of

disaster information
—,| Collects and Predicts detailed disaster and
=,/ damage data, before and after, based on regional
| characteristics.

.....

i,
....

Disaster response

*Disaster response efforts involving individuals, local
governments, businesses, and emergency responders
*Swift rescue and delivery of essential supplies by local
government

Information analysis/simulation
*Using cyberspace to assess damage
and predict the real-world impacts by
analyzing a variety of collected data.
*Visualize disaster risk by predicting
damage and social impact via
simulations

Automatic analysis and planning
support for response policies

Autumatlcallz generate response
policies based on predictive analysis
imize disaster response, and
ecision- maklng

results, o
su ppnrt

Appropriate evacuation guidance
rer;r::uepand flrst aid resp%nae EI"Flclr-.-nt
ent of emergency responders

El'ld I astructure control, etc.

S S P .| -Collaborative emergency response with the business
l Strategic Infdwalion

Peomation Program
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How the Smart Network works

@ Collect and predict detailed
disaster and damage data
before, during and after events

€ Assess damage and social
impacts through simulations

€ Automatically support
response-policy planning and
decision-making

€ Enable evacuation guidance,
rescue, first aid, infrastructure
control and business
collaboration

Smart means usable under real disaster conditions




DIGITAL TWIN x GENERATIVE Al

A future direction: from simulation to trusted human-in-the-loop decision support

Digital Twin provides the operational backbone

1. Real-time Data Acquisition from Physical Space

2. Visualize disaster risk by predicting damage and
social impact through various disaster simulations.

Observe

Predict

8 2{‘

g =

£a

3. Provide Information that contributes to disaster response optimization and decision-making support

s R based on the results of forecast analysis.
S S 1P i
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Generative Al can strengthen the
Digital Twin

® integrate real-time data
® - improve prediction and simulation
® - support faster human decisions.

Key Directions for Future R&D
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SYSTEM DESIGN : Five Connected Subprojects YIDRLF
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End-to-end coverage across observation, analysis, response and learning Leaders Forum Incheon 2026

D [ ] L ]
o A) Wide-area and rapid disaster sharing of dister information .
39 ) (A e ng | Subproject A-E are not
E_ ,S;_ Satellite sensing [ Ground sensing } [ Data analysis, visualization, and sharing isolated tools
S8 s _ )
= 3 . - . . . : :
1‘- w‘ . . A: wide-area rapid sharing of disaster
(B) Promoting disaster prevention actions using risk information . information
Predicting the impact of Risk and damage Turning water disasters into . B: risk information for community
wind and flood damage visualization personal action . and business action

C: cross-organizational information
sharing among response agencies
D: basin-scale damage reduction
E: disaster prevention digital twins

@)Cross-organizational information sharingfana
Utilization in disaster response agencies:

On-site standard
system

"y

Information collection
automatic analysis

Information consolidation
Support system

AN EEEEEENRI]
'

(D) Damage reduction by maximizing the storage function within the hiasin

Assessment of N Emergency
storage, flood control, STE?;IHQZ;E;:& operation of sluice
and inundation risk g gates and pumps

E-1-1. Digital Twin for earthquake disaster

E-1-2. Digital Twin fos: TSUNAMI disaster
E-2. Fundamental Technologles for Developing Digita! Tyin
Initial 3 Emergency
JEEEEED D D

(E)Development of a disaster
prevention digital twin

asuodsay - JUSWISSISSY YSIY - azAjeuy




COMMUNITY-BASED SMART MANAGEMENT

Turning risk information into learning, preparedness and evacuation action

B: Promoting disaster prevention actions using risk information

To empower communities and businesses in effective disaster preparedness
and response by delivering training and timely risk communication.

20 N
STEP 01 Provide clear, timely

~
f | [
'-,, Learn ,,-' .X evacuation guidance to help
h / [
y ,

~ ¢ Overview ¢

residents and businesses act
safely and with confidence.

[ STEPO3 | Disaster risks are visualized
. Prepare | using rainfall, river, and past-
" impact data, incorporating
updated flood and typhoon
risks under climate change.

\ Turning Knowledge into Awareness l

42 / Through personalized flood
V4 simulations and community-
STEP02 | y designed disaster drills, we
Realize | ~ -~ aim to improve real-world
/ —

-— evacuation behavior.
\\-.__ _.--"’/
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Subproject B = Regional Community

Clear, timely evacuation guidance for residents
and businesses

Risk visualization using rainfall, river and past-
impact data

Personalized flood simulations and
community-designed drills

Knowledge > awareness > preparedness - real
behavior change

This is where advanced science meets
residents’ daily decisions.
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OPERATING THE SYSTEM : Lessons and Enabling Factors YIDRLF
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A practical system must work across organizations under stress

Subproject A . Implementation Roadmap
Subproject C

A: Wide-area and rapid sharing of disaster information

_ N _ _ - 4 - e = = - T e oy = FY2023 FY2024 FY2025 FY2026 FY2027 FY2028~
Gathering information from all available sources and share it instantly. C: Cross-organizational information sharing and utilization in resp g e third phase of STP project: Frve-year project

Satellite Sensors i To strengthen responders’ ability—such as firefighters, police, and the
; Self-Defense Forces—to grasp situations quickly, decide fast, and ===~ .
coordinate effectively.

u 1
Cd ~ ]
® Y. Y 1
4 Overview o . {' .' ‘\\) i ’ ’ ’
Multi-sensing data are collected Y ® N ®-49 = o J

before, during, and after #Overview ¢ ~ i

disasters. Immediate response systems are built through [ERERGEEFZG, SameEs iy-  Theee
smooth information sharing among emergency

I i s RS < Byirieginoand aggregating, ISSonder Gonduct each slage Gate bid
0[N satellite an round-base A .
_sosoes - daita 3 clear Gamage piclure is Easy-to-use tools collect and analyze field ?:.{?,;::f:::ﬂy Term Bvaluation aeploy to soctaty!
— " dilesnon N, created. data, supported by a common, standardized =
- ) system.

Airplane, helicopters W"'- Camera Ima The data are analyzed and

- visualized in near¥eal time and
shared with other sub-projects to
support rapid response and
collaboration.

.
Loosely integrate :

some sub-project :

M Fully integrate

% four output paths at this stage 5 F11B (3o sub-projects
: to complete
H the disaster-resilience netwoi

Key lessons for community-based operation

€ Use simple tools and common standards so local actors
can share information quickly
: A H : P T4 FY2023-2027: integrate the five subprojects
De‘?lgn trammg and drills together with mun|C|pallt|es, FY2028 onward: build, refine and deploy production systems
residents, businesses and responders

4
€ Maintain human oversight, explainability, audit logs, privacy
4

protection and public trust - :
. Technology + governance + training + local ownership
Move from prototypes to production systems and

sustainable local operation

SIP Phase 3 roadmap

10
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IDRLF Getting Together on the Road to APMCDRR
- SIP’s international initiative for
cross-ministerial smart bosai collaboration-

APSBC

Asia-Pacific Smart Bosai
Conference

Invitation: Please Join "APSBC" as a partner, speaker, or co-creator.

Contact :sip3_resilience@bosai.go.jp
Asia-Pacific Smart Bosai Conference (APSBC)

@ Organized under SIP as part of the Resilient Smart Network System project.
@ A platform for international cooperation and practical disaster risk reduction.
€ Open dialogue among governments, international organizations, researchers and partner countries.

1st APSBC Tokyo, July 1-2, 2026

~110 participants from 6+ countries/organizations

2nd APSBC Tokyo, Dec. 1-2, 2026

Cross-ministerial collaboration and implementation

APSTCDRR TS10 Smart Bosai Network — Cross-Ministerial Digital Solutions
(39 APSBC) Sendai, March 9-11, 2027

4th APSBC Tokyo, around July 1-2, 2027 Sustaining partner dialogue toward APMCDRR

APMCDRR Partner Event Sendai, autumn 2027

Partner event at the ministerial conference

= — T P
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