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History of IT for Disaster Response in Japan
• Lessons from 1959 Ise-Wan Typhoon
• Development of Basic Emergency Telecommunication System
• Lessons from 1995 Kobe Earthquake
• Development of Damage Estimation Systems
• Development of Practical Local Disaster management & Command 

System

Application of Latest IT for Disaster Management & Reduction
• Application of New Space Technology
• New System for Vital Information Dissemination
• Dissemination of Hazard Maps for Saving Lives
• Dissemination of Personalized Emergency Information
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1959  Ise-Wan Typhoon was 
the First Epoch-Making Turning Point

Response oriented approach to preventive approach

Individual approach to comprehensive multi-sectoral 
approach

Investment for disaster reduction



Great Success  in decreasing Typhoon & Flood CasualtiesGreat Success  in decreasing Typhoon & Flood Casualties

Emphasis on Strong Link of Information Flow among 
Various Sectors

- Stronger Coordination among various gov’t sectors
- Involvement of Semi-Public Sectors

Electric Companies, Railway Companies, Public Broadcasting etc.
Investment for Disaster Prevention

Flood Control & Land Conservation Works
Forest Conservation
Meteorological Observation

- Mt. Fuji Rader Site
- Meteo-Sats

Emergency Telecommunication Systems
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Disaster Telecommunication Systems
- The Role of the Radio Law (Enacted in June 1950) at the 

Time of Disaster
• Securing Communications in Emergency (Article 74 in the 

Radio Law) 
• Planning Communications Routes to Secure 

Communications in Emergency and Training (Article 74, 
Paragraph 2 in the Radio Law) 

- Disaster Countermeasures Basic Law (Enacted in 
November 1961)

• The law was enacted to take overall and deliberate disaster 
management measures based on the experience gained in 
the aftermath of the devastating Ise-wan Typhoon in 
September 1959. 

• The law was revised based on the experience of the Great 
Hanshin-Awaji Earthquake of January 1995. 

Legal basis



Disaster Telecommunication Systems
- Building a disaster telecommunication system in harmony with actual 

conditions
• Started the Central Disaster Telecommunication System (Fire Fighting 

and Disaster Telecommunication System, and the Intercommunication 
operations of the Disaster Telecommunication System). Using this
system, disaster prevention organizations such as the fire defense, the 
police, and Japan Coast Guard can exchange information mutually

• Started the Disaster Administrative Telecommunication System for
prefectural and local governments. 

• Started the Disaster Administrative Telecommunication Systems in Cities, 
Towns, and Villages (Broadcast and Mobile) in 1978. Up to that year, the 
license for broadcast telecommunication systems and that for mobile 
telecommunication systems were issued separately.

• Started the Regional Disaster Prevention System (Multi Channel Access 
System) in 1988. 

• Started the Regional Satellite Communications Network in which 
satellites were used. 

-cont’d-



Central Disaster Telecommunication System

Central Disaster 
Telecommunication System

Disaster Administrative Telecommunication 
System of Prefectural Governments

Regional Satellite 
Communications Network

Disaster Administrative 
Telecommunication System 
in Cities, Towns, Villages

Regional Disaster 
Telecommunication System 
in Cities, Towns, Villages



The Disaster Telecommunication Systems

- This system is a communication network to connect the Fire 
and Disaster Management Agency and all the prefectural 
governments in Japan. It is used for mutual communications 
by telephone and facsimile and for broadcast from the Fire 
and Disaster Management Agency.

Fire Defense Disaster 
Telecommunication System

- This system is a communications network which connects 
prefectures and local communities (cities, towns, villages) 
and the disaster related organizations. The purpose of the 
network is to collect and transmit information. Including a 
system which uses satellites, the Disaster Administrative 
Telecommunication System is installed in every prefecture.

Disaster Administrative Telecommunication 
Systems of the Prefectural Governments

-cont’d-



Disaster Administrative Telecommunication Systems 
of the Prefectural Governments
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Disaster Administrative Telecommunication Systems and Regional 
Disaster Telecommunication System in Cities, Towns, and Villages

Disaster 
Administrative 
Telecommunication 
System [mobile]

Disaster Administrative 
Telecommunication 
System [broadcast]

[Regional Disaster Telecommunication System]

[mobile]  

[mobile]   

[mobile]   

[mobile]   

[mobile]   

relay center

receiver in house

loud speaker

HeadQuarters



1995 The Great Hanshin-Awaji (KOBE) Earthquake 
was the Second Epoch-Making Turning Point

When the Earthquake Hit
05:46, January 17, 1995
Magnitude 7.3 , 7th degree Japan’s Intensity Scale

Depth of Epicenter 16km (Very shallow)
Deaths and Damage
Deaths :   6,432 in all stricken areas

Injured : 43,792 (10,683 seriously injured)
Fully/Half-destroyed structures : Approx. 517,730

Shelters and evacuees at peak : 
1,153 shelters, 317,000 evacuees

Damage in yen : Approx. ¥10 trillion (85Billion US$)



Death : 6,433 in all stricken areas  Death : 6,433 in all stricken areas  



Railway train tracks were mangledRailway train tracks were mangled



Characteristics of Stricken Area

Directly hit the Metropolitan area 
-Major Center for Government, Economic and 
Culture with 3.6million

Capital of Prefecture
-Local Governments (Prefecture, Cities) 
Headquarter were also heavily destroyed
-Government Officials including Disaster
Management Experts were also victims



Lesson 
Delay of First Response due to lack 
of information

Damaged Headquarter
Local Government Command initially 
paralyzed
Destroyed almost all traffic system
Telecommunication, even satellite 
telecommunication system were cut off due 
to power failure

⇒ It took three days to grasp the entire picture 
of damage



Kobe Municipal Government Kobe Municipal Government 
HeadquarterHeadquarter



HYOGO Prefectural Government HYOGO Prefectural Government 
HeadquarterHeadquarter



Difficultly in Communication at 
HYOGO Prefecture Headquarter



Electric Power & Telephone Line Electric Power & Telephone Line 
after the Earthquakeafter the Earthquake



National Countermeasures

Establishment of the Cabinet Information 
Collection Center
Enhanced Governmental System 
-Minister of State for Disaster Management
-Chief Cabinet Secretary for Crisis Management

Development of Disaster Information 
System(DIS)
-Early Estimation System
-Emergency Measure Support System



Ｄisaster Information System / 
Earthquake

地震防災情報システム(DIS)

Plan Preparation Support System for
Earthquake Contingency Facilities,etc.

Earthquake

  Recovery / Rehabilitation Support System

0

1day

1week

  １ｈour

地震被害想定システム

地震防災施設等整備計画
支援システム

地震被害早期評価システム

応急対策支援システム
輸送対策・救助・医療・避難　　
ボランティア・ライフライン　…

復旧・復興支援システム

発災

Earthquake Damage Estimation System

Emergency Measures Support System

Early Estimation System (EES)



Flow of Earthquake Damage 
Estimation
Seismic Intensity Information

Automatic activation

★ Data Base
Solid data and Topographic data by mesh
Building data by mesh and municipality
Population data by mesh and municipality

JMA

Judgment of Execution

Estimation of earthquake
motion distribution

Estimation of damaged buildings

Estimation of casualties
by buildings collapse

Display
of results

データ入力

Manual
input

地震情報

(自動起動)

地質・地形データ （メッシュ別）

建築物データ （メッシュ別・市区町村別）

人口データ （メッシュ別・市区町村別）

気象庁

データ入力

手入力

被害推計実行の判断

地震動分布の推計

建築物被害の推計

建築物倒壊による人的被害の推計

結果の表示



Estimation of damaged buildings and casualties



Countermeasures in Hyogo Prefecture
“Phoenix Disaster Management System”



Characteristics of the "Phoenix 
Disaster Management System"

Realized a practical system based on the lessons we 
learned from the Great Hanshin-Awaji Earthquake. 
To support all-important decisions made at the 
Emergency Management Headquarters. 
The system is designed to open for the local 
community and to support it by its society. 
To reinforce the relationship and to share the 
common information with the disaster management-
related organizations. 
To utilize the administrative activities in non-disaster 
times.



The information flow of 
the "Phoenix Disaster 
Management System"





Main Facilities of the Emergency 
Management Headquarters

Emergency Management Headquarters A large screen 

A large text display board (LED) System operating room 

Network operating room 



Network of the "Phoenix Disaster Management 
System"

Disaster Management 
WAN
Prefectural Government 
Office LAN
Hyogo Satellite 
Communication 
Network



JAXA and ADRC
in cooperation with CRL/DAS

RISCS  (RISCS  (RRealtimeealtime IImage mage SSharing haring 
system with ultrahighsystem with ultrahigh--speed speed 

CCommunication ommunication SSatellite)atellite)

Application of New Space & 
Telecommunication Technology for 

Immediate Reporting



Satellite

Airplane

Helicopter

Fixed camera

Vehicle camera

Handy camera

Present network

・Government 
・Municipal
・Town/village
・Others

Input

Government

Local 
municipals

Disaster 
institutions

NGO,
etc

Delivery

Macro

Micro

Affected area

Information gathering Users

experiment
experiment

Internet

Disaster monitoring and information dissemination

experiment



Space Tech will bring breakthrough to 
Disaster Monitoring

• Making full use of latest space technology for disaster 
monitoring and emergency information 
communication

• Targeting natural disasters, especially, for Large-
scale Earthquake and Tsunami.

• If the Earthquake or Tsunami occurs, headquarters 
must IMMEDIATELY grasp the overall damage. 

• Jet-plane reconnaissance system will send movie 
and photo with GIS coordinates within 1 hour after 
Earthquake/Tsunami.



Huge Earthquake of M8 class might occur
in Japan within 30 years.



Disaster

Data Processing
Center

Direction

Value-added 
processing

Internet

Headquarters

NGO/Users, etc.
Disaster information

Hazard-map, etc.GO!!

Data Processing
Center

ADRC

Direction



Early damage situation grasp of the coast by the Early damage situation grasp of the coast by the 
airplane and the satelliteairplane and the satellite

Head Quarters

Movie, Photo

Movie, Photo

Data provide via internet

Communication Satellite

Airplane
(High density camera)

Users



Satellite Antenna

Camera

Jet-Plane for monitoring



- jet plane

- mosaic

Experiment movie 1



• To be hand-carried & operated by one or a few 
members.

• To grasp the situation in the center of affected 
areas where vehicles can not be easily 
accessible.

• To gather & communicate on-site information in 
an interactive way with HQs.

• To transmit movies with detailed information of 
affected areas to HQs.

Space Tech will bring breakthrough to 
on-site Disaster Assessment & Operations



Disaster Management Experiment in Asia

無線

HUB STATION

MALAYSIA

DISASTER

Head Quarter

VSAT

VSAT

Wearable System

Wireless LAN ADRC

Internet

WINDS

USERSJAPAN
Semi Real-time

Real-time Communication



Portable IP-VSAT 
(50kg)

OFDM Radio wave

• For evaluation of the damage 
situation by specialists in several 
locations
• Conducted experiment for

•Volcano in Hokkaido Mt. Usu
•Anticipated earthquake in Tokai area

Headset
camera

GPS

OFDM 
Antenna

1.5Mbps
Movie and Voice

Monitoring by Headset Camera



• To instruct experts in remote areas for triage 
and emergency safety checks with monitoring 
of images.

• To handle communication of local headquarters 
under circumstances of disrupted 
communication existing infrastructure.
To report situations securely without any 
congestion or disruption of communication lines.

Greater Capacity for Operations



- Headset Camera Team

Experiment movie 2



- Portable IP-VSAT

Experiment movie 3



Mapping of sight and its locus

Video Monitor

IP telephone

Monitoring point

Disaster Management Center



images movie

MPEG4 Movie
Image

Disaster Information on http://www.adrc.or.jp



Estimate of the damaged situation 
by the specialist of the remote place 

• Watch clearly the mm unit 
of measure

• observe the hollow and 
crack of road surface

• Recognize situation of 
affected area with overlaid 
map data 

• Get movie and other 
information through 
telecommunication

↓
Quickly Response

High Density Real-time Movie



What happens to your telephone in a 
disaster?

What is Congestion?

New Systems for Vital Information Dissemination



Voice mail service in emergencies functions 
to convey voice messages by recording and 
calling up the recorded message



System of voice mail service in 
emergencies



i-mode Disaster Message Board 
Service

Message registration Flow
i-mode menu board menu register message save message



i-mode Disaster Message Board 
Service

Message confirmation Flow

i-mode menu board menu Enter phone no. message list message



Dissemination of Hazard Maps for Saving Lives

Early Warning
+

Hazard Mapping



Recognized 
Risk
Risk

Risk

Risk Perception Gap

Actual Risk

Big Gap

Need for Generating
Realistic Disaster Scenario



Development of 
Early Warning Tech.

Flood Warning!

Tsunami 

Warning!

Volcanic 
Eruption 
Warning!

What to do?

Where to go?

Which way to 

be taken?

Less Community 
Awareness

Information is Vital!



Safe Evacuation 
Route

Appropriate Risk Awaweness 
of Local Communities

Hazard Mapping 
as a Tool for Effective Early Warning

Understanding of 
Hazardous Areas

+
Early Warning

=

Safe Evacuation

Information is Vital!



Information via Media

アメダ
ス.mpg

Click



Example of Hazard Map



National Disaster Information Center on Website
http://www.bosaijoho.go.jp/



Flood Hazard Maps available through Website
http://www.bosaijoho.go.jp/



Flood Hazard Maps available through Website
http://www.bosaijoho.go.jp/



Dissemination of Personalized Emergency 
Information via Mobile Phone

“myrescue” service

What’s “myrescue”?
#Enable optimal coordination 
(between areas, on disaster levels,
information categories, timing etc.) 
#Limited periods (e.g. specific days)
#Emergency relay message service

Rich Source of rescue
information

Rescuenow.net

7/24 operations

Rescue 
information 

database

myrescue 
engine

Subscribers
E-mail

Registration 

Cellular phones

200 yen 
a month

Rescue information operators

Individuals
Corporate crisis managers 
Fire-fighting volunteer
Local government Staff 
Mass media personnel
Handicapped persons

User reply



*Actual display on cellular phones, information and questionnaire

Feb. 25  22:40pm

Eidan Tozai Line
-Delay

Cause: 
mechanical 
trouble on 
Waseda St. 

Affected area: 
Nakano St. to 
Kudanshita St.

＜Transportation ＞

Feb. 26 14:46pm
Tachibana, 
Sumida-ku, Tokyo

Building on fire
now

＜fire＞

Today’s Weather

Cloudy

Rainfall probability 
forecast
6-12: 10%
12-18: 20% 
18-24: 20% 

Max. temperature

11ºC

＜Weather forecast＞

Question1

Did  you  feel the 
earthquake now?

� Yes

� No

Question2

Where were you 
when the 
earthquake 
happened?

＜Questionnaire＞

“myrescue” display



Inquiry Service Concerning Staff's Safety

7/24
operations

Rescue information source rescuenow.net staff

Gathering

rescuenow information
center

information release

Gatheri
ng

response

Clients’ Headｑquarters

Earth
quake

VolcanoAccident

disaster occurred

database

access

Registering E-mail address

usual
em

ergency

Security information
website

Weather Crime

Train/Traffic

Inquiry Concerning Staff’s Safety



Vital Information

Develpment of 
Early Warning

Appropriate Risk 
Awareness of Local

Communities

Reduce Damage by Disasters

Effective Use of 
Hazard Map

Risk 
Communication 

Using Local 
Knowledge and 

Structure
Supported by IT



THANK YOU


