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Situational Awareness and Resource Allocation in the Great East
Japan Earthquake

® GSDF units from across Japan were dispatched right
after the disaster

® Right after the disaster, the 2nd Division, with
damage details unknown, sized search teams by
population distribution

® Taro, part of Miyako City with a small population, was
assigned one regiment

® Based on each regiment’s search progress, Taro was
reinforced with two more regiments a few days later
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[Lesson learned] \ (-
Had information from those who know Fhe area best — local police - [Tnitial deployment | |
and local fire departments / volunteer fire corps — arrived sooner, .| of main fOI;ce s

units could very likely have been deployed appropriately from the I

start
\_

Stronger coordination among response agencies enables }Q
/

rapid deployment of the right support personnel and
equipment
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Response to the 2024 Noto Pen
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Try to share

| NIED | = information
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Jan.2"d, Ishikawa Prefectural Office

Photo: provided by NIED

Peak service outage (Jan 3-4)

| NTT Docomo | KDDI (au) Sof
Affected municipalities: 7 Affected municipalities: 6 Affected
Affected area: 70% Affected area: 82% Affected

[ | Outage
In service
Out of coverage

Outage
In service
Out of coverage

[As of Jan 4, 9:00] [As of Jan 3, 9:00]

msula Earthquake

Nagoya City Fire Department (General
Command and Support Unit)

Initially, the Emergency Fire Aid Unit\
(Aichi Pref. Battalion) was ordered to
Wajima city fire site, but could not
find access route; operated at
Monzen-machi (20km before

kWajima city)

%

Rakuten Mobile

Affected municipalities: 6
Affected area: 38% *
* Area served by own facilities

tBank

municipalities: 9
area: 45%

W -

Outage
In service
Out of
coverage

Outage
In service

*White: out of coverage

[As of Jan 3, 18:00]
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[As of Jan 3, 9:30]
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Meanwhile, at the disaster site (on-site joint coordination center)...
Coordination done verbally, using maps and whiteboards
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Quick and simple on the spot, but...

» Unless you are at the on-site joint
coordination center, you cannot get the
information

» No records are kept, so the overall picture
IS hard to grasp in a national-scale
disaster

...among other issues.

'j%,*\, — v,fﬂf-x ...4‘-""‘ . . . . .
—— e = ‘ On-site joint coordination center at the
e Eh b= D O B @ ., FY2023 Joint Disaster Drill of nine prefectures
| el AEmR 1749 ‘M |l SR and cities
I A I’;a?xé@;m “, g Top: Coordination in progress
R | Left: Whiteboard for tracking individual
l \ 2 ' B , ‘ incidents
\ 2. ¥ !
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SOBO-WEB: Japan’s Integrated Disaster Information System

Cabinet Office, Government of Japan — geospatial information sharing for disaster response

Official name

New Comprehensive
Disaster Management
Information System
(SOBO-WEB)

g National web-based

GIS platform for
disaster information
sharing

Common operating
picture across
agencies

Built for rapid grasp
of damage and
response priorities

Interoperability and Real-time / automatic Resilience of access networks
Research / : data standardization data collection (((.))) and field connectivity m
ICT perspective e A EEl-based model enables (((I ))) Leverages sensors, satellites, remains critical —\ C
consistent data exchange drones, and system feeds Sustained connectivity is essential L'—l'=J
across organizations. for timely updates. for timely data sharing.

Operated by
Cabinet Office,
Government of Japan,
Disaster Management
Bureau

o@e
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Operation started
April 2024

Users

About 1,900 organizations,
including national
ministries/agencies,

<

vl

local governments, and
designated public
institutions.
1. Data providers
, a - 4. Users
1T} .
. Disaster
National Local Designated Infrastructure Field reports I Headquarters
ministries / governments public operators (sensors, drones, (Government)
agencies institutions manual reports)
* + * * + | - | ISUT
7 ; B N _" ’4: ‘_ (Information Support
2. SOBO-WEB data integration a@| Team)
’ EEl-based aggregation
v Integrates diverse data > —p> ; ® ﬁ Wide-area Support
based on EEI (Essential ® %2V ®  Organizations
g - e
V @ Elements of Information)
= to create a unified, =
SOBO-WE B (&= trusted dataset. —p 3 Municipalities
+ J Eﬁﬂ (Local governments)
3. Geospatial COP (Common Operating Picture)
Response Agencies
Hazard / Forecast 2 Ly & (Police, Fire, Self-Defense
Damage / Impact m Forces, etc.)

Facilities / Lifelines
Transportation

<>  Population / Evacuation
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> e
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/ Cabinet Office

‘4' Government of Japan

Information model
Aggregates information
based on EEl —
Essential Elements of
Information for disaster
response.

Why it matters

Faster situation
assessment

Layered map
visualization

Cross-agency
coordination

Supports evidence-
based resource
allocation

000@

Edge/offline complement
can strengthen continuity
Offline capture and edge
synchronization support
operations during disruption.

m Sources: Cabinet Office SOBO-WEB page and public SOBO-WEB overview materials. Figures are public summary values.



Overview of SIP3 Disaster Sub-theme C: “Cross-organizational Information

Sharing and Use among Disaster Response Agencies”

- ‘/“

ﬁ)isaster response systems

Response

Response agency B X

__________________________

SOBO-WEB

[ — e

Communication

infrastructure

Command post /
On-site joint coordination center

/® Open-Xedge (Cross-Edge)

e Aggregates each agency’s information / inter-
agency coordination

e Linked with SOBO-WEB

e With X-ICS, integrates and operates
information even under constrained
communications = autonomous distributed data
integration

/(D X-FACE (Cross-FACE) ) (® X-ICS (Cross-ICS) )
e Supports front-line operations e Portable equipment for
e Hands-free input via speech communication outages
recognition, head-mounted displays, e Uses every available link to maximize
etc. bandwidth = multipath communication
e Supports field work by overlaying 3D e Under a total outage, relays
city models information by “store carry and
/ \_forward” Y.

NG /

N@ﬁ’
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Cross-Agency Information and Communication System : J{-/ICS

System enabling info sharing among disaster response agencies, even in areas where
internet is unavailable due to major disasters

Application keeps working under

Multipath communication blackout area
SOBO-WEB technolo
~/ JY Asynchronous data
N‘.E‘D Open-Xedge mages |} sharing system # Open-Xedge
bR SR B . ‘ (I?utns or][each de(\j/ice;
between devices

X-1CS

Maximize _ Device ;
. Mobile
communication
bandwidth r// Joint coordination

S%.i\f&*’@ office

Nclé"’ \_Fiber Comm. Blackout area
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Sharing the Same Screen (COP) Between Field Sites without the Cloud

No changes to terminals or apps. The URL stays the same; only the destination switches to the local node.

Open-Xedge

Field terminals
Same URL as the cloud

el \__ Cloud (core server)
4 S Works even when disconnected

\'s%mw_a___gmﬁ,’” Other X-ICS

The field keeps working
through outages

X-ICS + Open-Xedge N

Holds a local replica and answers on its own

Other X-ICS

The same screen appears automatically

9 Nothing changes on terminals

Keep using the same URL as the cloud. Only
name resolution points to the local node, so

neither terminals nor apps need any “X-ICS
settings.”

Input stays on the local node
Information entered on screen is first
stored on the local node.

Work on site continues even if the
link is down.

e Automatically passed to neighbors

The same information automatically
goes to connected neighboring
nodes.

No need to configure peers.

Other nodes do nothing either

Received information appears on
that node’s screen as-is.
Zero work on the receiving side.

NICV
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X-ICS Device Types and Functions

Vehicle

Drone

Initial prototype Vehicle Drone Quadruped robot Motorcycle
LTE/5G links ©(au/docomo) © (au/docomo) @ QO QO
Wi-Fi AP O (PoE) O (PoE) O O O
Wi-Fi STA O O O O O
Wi-Fi HaLow AP O (PoE) O (PoE) QO QO QO
Built-in battery runtime 30min None (external) 6h 6h 6h
WAN ports X3 X3 X1 X1 X1
LAN ports X1 X2 - - -
CPU/RAM/Storage Intel Core i7-10700TE Intel Atom C3808 2GHz NXP Cortex®-A53 NXP Cortex®-A53 NXP Cortex®-A53
2GHz / 32GB RAM/ /32GB RAM/ SSD 1.6GHz/ 3GB RAM/ 1.6GHz/ 3GB RAM/ SSD | 1.6GHz/ 3GB RAM/
SSD 1TB 512GB SSD 128GB 128GB SSD 128GB

NiEP
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Demonstration at a JGSDF Northeastern Army Exercise

Large-scale disaster response exercise “Michinoku ALEART2024"” (hosted by JGSDF Northeastern Army, Nov 16-17, 2024, Ishinomaki, Miyagi)

e Under an outage, field information was bucket-relayed via X-ICS and shared with SIP4D

e Combining tsunami run-up forecasts computed in a cloud data center with worker locations,
issued secondary-disaster prevention alerts

SO—

LCAC landing

Succeeded in two-way information sharing among field personnel, command-post personnel, and SIP4D
under a simulated outage: sharing thp latest mformatlon entered at the site, and delivering tsunami-

Internet
L — S T

S00M

’—_--~

~
’ Wi-Fi HalLow. ¥

forecast-based evacuation |h‘mpn to the site

,&=ﬂz_jJ )\H‘Wﬁg
B 2u2451 7 ALERT_MESSAGE
8| ®mED: 1085

Particints: JGSDF Northeastern Army, NICT, NIED, ATR, ATR-Trek,

1 Disaster info sharing}

e ’ - Command post Shibaura Institute of Technology, Tohoku University, and others
( IC/T Copyright © National Institute of Information and Communications Technology All Rights Reserved. 9



Joint Demonstration at Sendai Garrison July 14-15, 2025
Demonstration during training utilizing Local 5G and drones (UAV/UGV):

- Under communication outages, X-ICS units mounted on vehicles and drones (UAV/UGV)
moved autonomously, enabling information sharing between remote field sites and the on-
site coordination office.

- Local 5G base stations and X-ICS units were interconnected, enabling X-ICS—-to-X-ICS
communication, data synchronlzatlon and |nformat|on sharmg via Local 5G.

Po—
Open-Xedge B F BRMICATM, [ a
rarsscan e »

Open—Xedge (shard information was
displayed automatically)

i il ::::; S B TR HEL ,
Local 5G Base Statlon
(provided by NESIC)

UGV (provrded by
Panasonic)

Trarmng Partrcrpan S: JGSDF ohoku Army JGSDF Training and Education Research Command, Sendai City Fire Bureau, Kurokawa Community Fire Department Sendai City Hosprtal iyagi DMAT

Supporting Organizations: SIP Sub-Project C (NIED, ATR, A.l.), NEC Networks & System Integration, Panasonic, EAMS Robotics, etc.
Copyright © National Institute of Information and Communications Technology All Rights Reserved. J_ O




M56ZwO0xbi-c

https://www.youtube.com/watch?v

7



https://www.youtube.com/watch?v=M56Zw0xbi-c
https://www.youtube.com/watch?v=M56Zw0xbi-c
https://www.youtube.com/watch?v=M56Zw0xbi-c

Field Demonstrations Using X-ICS

® Planned the first exercise to validate joint
® SIP BOUSAI OKINAWA 2025 (held Dec 21/ 2025) coordination among fire, police, SDF, Japan Coast
T T Guard, and DMAT (part of Cabinet Office SIP
Disaster; planned by Sub-theme C)
® Using seven X-ICS units, successfully transmitted
information from a remote island during the
exercise

T

On-site joint coordination center

® Issues and Response in the FY2026 Kumamoto Earthquake

® In Yatsushiro, Kumamoto, Al agents aggregated, visualized, and analyzed information collected in the
field, helping the local disaster HQ make rapid decisions (SIP Sub-theme C)

® Because the same Al-agent applications must run even without cloud/Internet access, we began

studying new X-ICS functions

Nclé')
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