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ABSTRACT 
 
Examples to use information system are seen in 
information gathering and sharing at the time of 
disaster in the Ministry of Land, Infrastructure 
and Transport. Some are effective and others are 
not. This study analyzes sample of both cases 
and selects crucial factors to put disaster 
information systems to practical use. In addition, 
solutions for obstacles in use of information 
systems are studied. Concretely, this study 
execute;(1) Defining disaster related information, 
(2) Reconstructing Operation model of disaster 
information sharing that contains information 
system, (3) Improving procedure to input data, 
and (4) Proposing interface to exchange data 
among systems. This paper shows the process 
and result of analysis of sample information 
system and these four concrete solutions. 
 
Two more divisions in addition to authors 
execute this study.  
3.3 is executed by Information Access Division, 
Geoinformation Department, Geographical 
Survey Institute. And 3.4 is executed by 
Information Technology Division, Research 
Center for Advanced Information Technology, 
NILIM. Corresponding contents described in 
this paper is results of their studies. 
 
Keywords: Disaster information system, 
Business Model, Definition of disaster related 
information, Gazetteer, Interface among systems 
 
1. INTRODUCTION 
Information sharing among field staffs, work 
offices, regional bureaus and headquarters in the 
whole Ministry of Land, Infrastructure and 
Transport by means of advanced information 
and communication technologies does not 
realize at present. Regional bureaus and work 
offices level, disaster information sharing 
systems are already introduced. Some are 

effectively used and others are not at disasters 
unfortunately.  
The Ministry recognizes the necessity to 
increase efficiency and certainty in gathering, 
conveying and sharing disaster related 
information, and also recognize that Information 
Technologies contribute to realize such needs. 
This study is based on such recognition and does 
not show only model case to build new disaster 
information system but reconstructs business 
model of crisis management including usage of 
information systems. 
 
2. SELECTING PROBLEMS RELATING TO 
SHARING DISASTER RELATED 
INFORMATION 
 
2.1 The Standpoint in Selecting Problems 
The appropriate sharing of disaster related 
information is necessary to make appropriate 
decisions in crisis management in the event of a 
disaster, and to ensure disaster mitigation 
activities and local residents’ evacuation 
implemented by front-line disaster reduction 
bodies. The importance of the effective use of IT 
in ensuring appropriate sharing of disaster 
related information was also emphasized in the 
Expert Panel Report of the Central Disaster 
Management Council’s Special Boards of 
Inquiry on the sharing of disaster related 
information [1]. 
 
Although it only captures one aspect of the 
situation, Fig-1 shows the problems in the 
current situation regarding the sharing of 
disaster related information, and gives typical 
illustrations of a general scenario in which these 
problems are solved by a disaster information 
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sharing system based on information technology 
(IT).  
 
However, simply setting up such a system does 
not automatically ensure that disaster related 
information will actually be shared: as shown in 
Fig-2, there are obstacles that can prevent the 
system’s benefits from being realized. In the 
light of this knowledge, Fig-3 shows, somewhat 
more specifically, the problems encountered in 
an actual investigation when a disaster 
information system was introduced and put to 
work, and indicates how problems that  exists 
previously might be resolved. The illustrations 
listed in Fig-3 show that, in sharing disaster 
information, developing a 
functionally-outstanding IT-based disaster 
information system is only one of the challenges 
to be faced: these challenges include devising a 
mechanism for sharing all the disaster 
information contained in the disaster 
information system, and ensuring the reliability 
of the system. 
 
Even if we confine ourselves to one aspect, as 
stated above, sharing disaster related 
information presents a broad range of problems. 
Our approach to selecting problems was to focus 
on the major problems which are unavoidable if 
appropriate information-sharing is to be 
achieved. The specific problems in this study are 
described below. In the following sections, we 
shall indicate where the problems lie, and give 
real-life illustrations. 
 
(1) Problems in the unification of terminology 

and the definition of the disaster related 
information that should be shared 

(2) Problems in the process of introducing the 
information-sharing system 

(3) Human-factor problems relating to the use 
of the system 

 
2.2 Problems in Defining the Disaster Related 
information That Should be Shared 
“Sharing disaster related information” sounds 
easy enough, but in fact, there is variation, to a 
greater or lesser extent, between organizations 
and between individuals as to the range of data 
deemed to comprise disaster related information 

in the first place. Moreover, even if agreement 
were reached on this point, “disaster related 
information” is not homogenous: some of it will 
consist of information that has to be passed on to 
a higher level immediately, some of it might not 
require a decision from a higher level, but 
requires prompt action, while some of it does 
not need to be passed on or responded to 
immediately.  
 
If disaster related information is passed on 
without discriminating between these categories, 
it may result in information overload: 
consequently, important points may be missed, 
and vital information omitted, and this may 
result in disruption of the disaster response. 
 
Let us suppose that, when the disaster related 
information system is built, the necessary 
disaster related information is defined by 
various relevant organizations, and all the 
information is handled indiscriminately by the 
system. In this scenario, the data volume would 
become enormous, and it would not be feasible 
to input more than a fraction of it. If the 
information is simply aggregated, vital 
information is buried in a mountain of 
superfluous data. 
  
Furthermore, different organizations use 
different terminology to refer to the same things, 
and even if they all used the same terminology, 
if it meant different things to the sender and the 
receiver, then this too would contribute to 
misunderstandings and confusion at the scene. 
 
These are the problems involved in defining 
exactly what disaster related information should 
be shared. In section 3, one possible process for 
defining disaster information will be suggested. 
 
2.3 Problems Involved in the Process of 
Introducing an Information-Sharing System 
Although it hardly needs restating, introducing 
an information-sharing system making good use 
of IT is obviously an effective means of 
ensuring that disaster related information is 
shared in a disaster-response situation. This 
view is right, but does not assume that 
introducing such a system will automatically 



result in the sharing of disaster related 
information. There are real-life cases where the 
system that has been introduced is not used to 
the full, or used at all, in the event of a disaster. 
Fig-4, based on interviews regarding a case 
where a system was introduced but did not 
prove to be adequately effective, sets out the 
factors that contributed to this situation. Some of 
these factors relate to problems that should have 
been addressed during the process of 
introducing the system.  
 
2.4 Human Problems Involved in Effective 
Operation 
It still happens that information systems using 
GIS are introduced at the national or local 
government level and fail to be used at all, or 
fall into disuse after two or three years. Aside 
from the factors previously covered, i.e. the 
definition of the information, the introduction 
process, and data maintenance and updating, this 
is due to human problems, mainly concerning 
the people who operate the system.  
 
There seem to be two human factors: one is 
securing enough personnel for the system to 
function correctly (the quantitative factor), and 
the other is the ability of the personnel to 
operate the system (the qualitative factor). In the 
event of a disaster, a huge workload falls on the 
shoulders of a limited workforce, and the factors 
listed in Fig-4 – i.e. the fact that the importance 
of the system is not generally perceived, and that 
people who input the data gain no advantage 
through doing so – probably explain why the 
necessary manpower has not been made 
available. Another likely factor was the 
organization’s failure to make clear how many 
people would be needed, or what they should do, 
to make the system work properly. These issues 
are probably relevant to the concretization of the 
disaster response operation and the system 
design at the time of introduction.  
 
Fig-5 are based on the results of the same study 
as Fig-4, and summarize the contributory factors 
relating to the system function, in a case where 
the benefits of introducing the system proved to 
be small. The fact that the system was awkward 
to use, and the high incidence of input errors are 

classified as problems created by the system. 
However, unless the personnel are accustomed 
to using the system in non-emergency 
circumstances, even well-designed system often 
“goes down”, and contains data full of input 
errors, then staff members will be reluctant to 
use it right from the outset. As a result, they will 
tend to rely on the old system instead. 
 
3. SOLUTION FOR ABOVE PROBLEMS 
For the problems that are described at 2, the 
following studies are executed in this project. 
 
(1) Definition of disaster related information  
(2) Reconstructing Operation model that 

contains information system 
(3) Improvement of procedure to input data  
(4) Interface to exchange data among systems 
 
3.1 Definition of Disaster Related Information 
The need to define disaster information was 
discussed above. This section show one way to 
approach this definition, plus its process, and 
will present a scenario in which disaster related 
information is defined through this process. 
Each organization has its own ideas about the 
disaster information that needs to be defined, 
and its own methodology for defining it. One 
recent review will be used as a useful example, 
although no claim is being made that this is the 
best approach. 
 
3.1.1 Defining Disaster Related Information: 
The Process Flow 
Fig-6 shows the process flow for defining 
disaster related information. The first step is to 
identify what kind of information had been 
transmitted by what means in the event of a 
disaster (specific instance analysis). The exact 
nature of the disaster-response operation, and 
the nature of the disaster information required 
during that response, was then analyzed 
(disaster-response operation analysis). 
Meanwhile, the overall information needs of 
other disaster response organizations were 
investigated (identification of new 
information-transmission needs). The results of 
these analyses were integrated to arrive at a 
definition of the information to be conveyed, 
and the priority of these information was also 



defined. 
 
(1) Disaster-Response Operation Analysis 
For the purposes of defining disaster related 
information, the important viewpoints are the 
time at which the information was used, and the 
use to which it was put. There are 3 basic uses: 
judgment, reporting (contributing to evaluation, 
reporting and announcement to be carried out by 
higher-level organizations), and publication  
(contributing to evaluation, reporting and supply 
by third parties or lower-level organizations). If 
we define the evaluation, reporting and supply 
required in the disaster response, this will lead to 
a definition of the disaster related information 
required for these purposes. 
 
To end this, it is important to clarify things by 
analyzing the current state of the 
disaster-response operation, and picking out the 
problems involved. Fig-7 shows an example in 
which the current state of the disaster-response 
operation was analyzed, and the problems 
picked out, using Integrated DEFinition (IDEF) 
methodology. Developed in the US, IDEF is a 
technique for building consensus between 
organizations by modeling the operations 
involved in improving productivity through the 
introduction of IT.  
 
By using IDEF modeling, an overall picture of 
the disaster-response operation is captured and 
regarded as the “AS IS” model, i.e. a model of 
the current situation. This “AS IS” model is 
analyzed to identify the problems in past disaster 
responses. By means of this analysis, 
improvements are clarified, and a new model of 
the operation as it should be (i.e. a proposed 
“TO BE” model), is constructed. If a consensus 
can be achieved regarding the proposed “TO 
BE” model, the latter will then become the new 
disaster response operation model. The 
information that should be evaluated, reported 
and supplied by each organization is defined by 
this model. This is the definition of the disaster 
related information.  
 
This leaves the time perspective – i.e. when the 
reporting should happen. In the case of the 
review used in this example, the time line was 

broadly divided into three phases: the grouping 
phase immediately following the disaster, the 
system-construction phase, and the phase 
following system-construction. The importance 
and priority of information was then defined in 
each phase. 
 
(2) Defined Disaster Related Information 
Fig-8 shows an outline of disaster related 
information defined in the light of the results of 
the review process described above. The 
diagram correlates each organization’s 
obligations in terms of evaluation, reporting and 
instructions, in each phase of the disaster 
response by each organization, with the 
information that is required for these purposes, 
and must therefore be passed on and shared. 
 
 
3.2 Reconstructing the Operation on the Basis of 
the Defined Disaster Related Information 
If the main items of disaster related information 
could be defined by the process described above, 
the format, et cetera, for each item of 
information could then be defined in detail, and 
progress could be made in rendering the 
information usable by the disaster related 
information system and other tools for 
transmitting and sharing information. However, 
because the disaster related information has 
been redefined and the transmission-and-sharing 
tools have also changed, unless a new disaster 
reduction response operation is also defined 
accordingly, the data might not get input 
properly into the system, and the personnel 
needed to carry out the operation might not be 
deployed, and confusion between the old and 
new operation might arise, with the result that 
the transmission and sharing of disaster related 
information does not function properly. It is 
therefore necessary to reconstruct a new 
disaster-response operation.  
 
Fig-9 shows the final new operation model (the 
TO BE model), which includes the defined 
disaster related information, defined further at 
the micro level. The technique used here is the 
“use case” prescribed by Unified Modeling 
Language (UML), which is a useful way to gain 
an intuitive understanding of the systems 



specifications and process flow. 
 
3.3 Improvement of Procedure to Input Data  
One of most serious problems when disaster 
information system is used is that input work is 
time consuming and complicated. Therefore, the 
method to be able to input data as easily as 
possible is studied. 
At this study, from two different aspects, 
development is being done. One is development 
of “gazetteer”, a reference database which 
translates an indirect spatial reference (e.g. 
address, milepost) into latitude and longitude. 
Another is automatic reading and positioning of 
paper documents that are sent by facsimile. 
 
3.3.1 Development of Gazetteer 
Roads and rivers which the Ministry of Land, 
Infrastructure and Transport manages own a 
coordinate of a milepost. Progress of facilities 
inspection at the time of a disaster and a position 
of a damage point are transmitted by a milepost 
from field staffs to higher-levels. Because a 
position is very important in reporting disaster 
information and evaluating situations, several 
kinds of maps are used at the communication 
between staffs. When an information system is 
introduced at the disaster response, latitude and 
longitude is necessary when damage positions 
are shown on an digital map. In general, field 
staffs memorize where it is by milepost. And on 
the contrary, staffs are not accustomed to the 
expression of latitude and longitude. Therefore, 
the mismatch becomes obstacle that latitude and 
longitude are needed to indicate positions of 
damaged facilities on an digital map while a 
milepost is used when information is conveyed 
in actual communication in disaster response. 
To solve this problem, the database that 
converted a milepost into latitude and longitude 
is developed. In this study, indirect coordinates 
that are used generally were investigated. Then, 
it was found that not only a milepost but also 
popular place names and addresses are used. 
Therefore, database is developed to translate 
such indirect spatial references into longitude 
and latitude. 
Because several databases already exist to 
exchange milepost to longitude and latitude, this 
study develops database with utilizing those 

existing databases as much as possible. 
 
3.3.2 Automatic Reading and Positioning of 
Paper Documents on Maps 
In communication between field staffs and 
higher-level bureaus at the time of a disaster, the 
first reports of damage discovery are sent on the 
telephone. And many of information after that 
are transmitted with facsimile. Facsimile is the 
tool that is easy to use at the time of a disaster 
because 1)it is used even everyday business, 
2)anyone can use it and 3)it is wide spread. 
However, it is time-consuming to digitize paper 
documents sent by facsimile and link on a map. 
To solve this problem, the device that can be 
digitized paper documents automatically and 
link the digitized data to a certain point on a 
digital map by only executing the same 
procedure as transmitting a paper document by 
facsimile is developed. 
 
Facsimile has shortcomings as communication 
method in a disaster, which is shown in Fig-1. 
Even such a non-effective case is seen that a 
document which was input with word processors 
output once by paper and sent by facsimile, then 
the bureau which received the document inputs 
it with a word processor again.  
 
By applying the device developed in this study, 
paper documents are easily digitized and linked 
to a map. And also, improvements of 
communication at a disaster response are 
expected such as 1) not being affected by line 
congestion, 2) being able to receive information 
from plural bureaus at the same time, 3) not 
being deterioration of images and 4)being able 
to search and arrange easily. 
 
This study investigates new format of repot 
sheet as well as the development of devices. To 
change a report format is not expected on 
business side for disaster response. However, it 
is difficult to digitize position information 
automatically from the present report sheet. 
Therefore a style / the entry method how reading 
is possible with a scanner are investigated on the 
basis of present report styles. A sample of sheets 
examined is shown in Fig-10. In concrete, by 
using the computer-scored answer sheet system 



and map divided into several mesh, new report 
format is going to being formed. 
 
3.4 Interface to Exchange Data among Systems 
Some disaster related information are already 
dealt in information systems. And various 
information gathered at usual facility 
maintenance are also necessary for crisis 
management. Some of such information are also 
stocked by database systems. If data and 
information are conveyed among systems, 
communication is rapid, simple and accurate. 
And the problem shown in Fig-4-i.e.same data is 
input on different systems over and over, can be 
solved. To ensure efficiency of using 
information system, such an undesirable 
circumstance should be released. In these sense, 
normative specifications to exchange data 
among systems are developed in this study. One 
of the specifications is data dictionary and 
another is the specification of interface between 
systems. 
Data dictionary defines the data attribute and the 
format of each attribute. In accordance with data 
dictionary each system is able to understand the 
meaning of received data uniformly. Fig-11 
shows the example of a data dictionary. 
The specification of interface among systems is 
the aggregation of commands to send and 
receive direction and data among systems. In 
this study, when a data is searched based on a 
key word, quarry action is executed to other 
linked information systems. At this point, 
communication language is needed among 
systems. Without the uniform language, a 
system has to send quarry message for each 
system to be able to understand. If specification 
of interface among systems exists, one message 
is enough to direct linked all systems to search 
target data. There already exist several 
specifications of interface among systems. This 
study constructs specification by referring to 
such specifications and filling up vacant 
message. 
 
4.CONCLUSION 
An examples of review of the disaster 
information definition process, including the use 
of IDEF and “use cases” to analyze the 
operation, and a visualization of the new disaster 

response operation is shown. And several 
concrete solutions developed in this study are 
described. Integrating these methods, this study 
aims at information sharing by IT technologies 
shown in Fig-12. 
Chubu regional development bureau in the 
Ministry of Land, Infrastructure and Transport 
has the project to re-design their disaster 
information system and working group started at 
April 2005. In this meetings, results including 
shown in this paper is scheduled to be argued 
and examined on the basis of a disaster scenario. 
Through this process, verification of their 
efficacy and needed modification is going to be 
executed. 
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Fig –1     Problems in Sharing Disaster Related Information, And General Scenario  

Showing Improvements Achieved by Introducing An Information System  

General Scenario Showing Improvements Achieved by Introducing An Information System

Executive ｎ Executive 2 

Other organization  

Information sources

A geographical information
system (GIS) is used to carry
out layer control on the
necessary information, and an
easily-graspable overview is
created  

Timeline 
management and

 searching is easier

There is no need to make copies of 
the information in the reports, so the 

labor needed for aggregation is 
reduced  

Maps and site images are 
provided, making it easy to 
grasp the overall picture

Managed information is 
supplied reliably 

Disaster response headquarters  

Local residents 

Executive 1 

Data is exchanged smoothly with
the other organization’s system and
other pre-existing systems  

Status reports can be
distributed globally to
executives 

Information sources

× ×

  

Incoming-call congestion
causes delays  

The lack of maps and
images makes it
difficult to visualize
the overall damage
picture and to grasp
the situation at
individual locations.

Re-counting and
copying documents
is labor-intensive.  

Managing, 
organizing  
and searching the
hardcopy documents
is labor-intensive  

×
Data exchanges with other 

Organizations are 
unreliable  

Other organization  

Problems in Sharing Disaster Related Information 

As more 
information is
added, the
white-board 
representation 
gets more
confusing  

People pass on incorrect
information, or forget to
pass it on  

Submitting individual reports to
executives is labor-intensive and
time-consuming  

Executive ｎ  Executive 2 

Local residents



 

Other organization  

Information sources

A geographical information
system (GIS) is used to carry
out layer control on the
necessary information, and an
easily-graspable overview is
created  

Timeline 
management and 

 searching is easier 

There is no need to make copies of 
the information in the reports, so the 

labor needed for aggregation is 
reduced  

Maps and site images are 
provided, making it easy to 
grasp the overall picture

Managed information is 
supplied reliably  

Local residents 

Data is exchanged smoothly with
the other organization’s system and
other pre-existing systems  

Status reports can be
distributed globally to
executives 

How can we use this system 
properly in an 

emergency…when we still 
haven’t mastered the system or
the software as things stand? 

If we have to use this system in 
combination with hard-copy 

reports, surely it will just 
increase our workload. 

Fig-2     Examples of Problems That Can Hinder The Trouble-Free Use of Disaster Reduction Information

If the system goes 
down, surely we’ll all
be completely stuck.

１． Individual departments and organizations
have already built their own proprietary
systems  

８．Communication tools suited to the special
features of the data have not been selected.  

１．Create a data dictionary.  

５ ． Develop an information-sharing 
platform.

７．The system has been introduced without
much consideration, and has not been adapted
to the administrative workflow.  

３．Investigate input methods, etc., that 
will stay workable in the event of a 
disaster.

６．Consider the characteristics of each 
communication tool, and build an 
operation model which utilizes the 
disaster information system 
appropriately.  

４ ． Investigate backup tools and 
techniques for switching systems.  

５．Strategies allowing for the fragility of the
system have not been adopted.  

２．The system has been built independently of
the non-emergency administration system, so in
an emergency, it cannot be used, and the data
used in usual facility maintenance is not
available to use.  

７．Define essential basic functions,
and add optional functions tailored to
the size and role of the organization.

(Ａ) Specific practical problems relating
to the building and operation of disaster
information systems  

(B) Approaches to solving these problems

２．Create a system interface.  

Fig-3 Approaches to Solving The Problems Relating to Practical Operation 

３．The base map data is not updated, and is
expensive to update.  
４．The system requires complicated operations
unsuitable for a disaster response situation.  

６．There are too many functions, and they are
difficult to use; the system is cumbersome.  



 

3. Contributory factors relating to the
system’s status within the organization’s work

The importance of the system is not
generally perceived. 

The people who input the data gain no
advantage through doing so. 

Because the person in charge was
transferred, the development
policy changed partway through. 

Reports addressed to top-priority recipients
are submitted via other channels. 

When the building of the system was being considered,
related departments were not included in the planning
process (including them would have caused too much
delay). 

No consideration was given to the characteristics of
communication tools such as fax machines and
computer systems. 

Some of the data – such as
handwritten diagrams -- was not
designed to be handled by the
system. 

1. Contributory factors relating to the development stage

2. Contributory factors relating to the maintenance of the usage environment

There is no communication between 
systems (the same data has to be input 
over and over on different systems). 

Even after the introduction of the system,
the old reporting methods were still in use.

The system is not used in non-emergency
circumstances.Operating rules were not provided.

Departments had already built their own
individual systems. 

(Factors Concerning The Development And Operation of The System) 
Fig-4 Contributory Factors in A Case Where The Benefits of Introducing The System Proved To Be Low

 
2. Contributory factors relating to the maintenance of the usage environment 

1. Contributory factors relating to the development stage 

Due to technical constraints, the system’s
functions are immature and inadequate.

The system’s cumbersome operating procedure
makes it unsuitable for use in a disaster-response
situation. 

The system is expensive to maintain, so
it does not get maintained adequately. 

Input errors are numerous, and
compromise the system’s
efficiency. 

The operating system has not been updated
since the system was created. 

The base maps and content are insufficient. 

(Factors Relating to The System Functions)
Fig-5 Contributory Factors in A Case Where The Benefits of Introducing The System Proved To Be Low



 

Specific instance
analysis  

Find out what has actually happened in terms of information transmission
on the occasion of a recent large-scale disaster.  
 ・Identify the content of the information transmitted, the communication  

tools, and the communication formats.

Disaster-response operation analysis  

・Pick out the operations currently carried out.

・Pick out the information required for the
execution of the relevant operations  
→ by means of interviews and various

procedure manuals 

Identification of new information-transmission

・Identify the demands of the required information,
regarding damage to the facilities under the
jurisdiction of the Ministry of Land, Infrastructure
and Transport, by carrying out:  
→ interviews with representatives of utilities

companies  
→a search of the literature relating to responses

mounted on the occasion of past large-scale
disasters.

Definition of importance of information

・Evaluate the importance of the information based on the importance and
urgency of the operations in which it was used.  

Definition of information to be transmitted

・Review information, parties to whom instructions were sent, content of
instructions, and times at which instructions were sent.  

Fig-6   Disaster Information Definition Process Flow  
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情報伝達の
サイクル

＜必要な判断＞
判断すべき事項

＜判断に必要な情報＞
判断に資する重要な情報（主に、
収集した情報を集約したもの）

報告する事項
上位機関に対して、報告
すべき情報
指示する事項
下位機関および関連機関
に対する指示事項

　各BOXの凡例：

災害対応上、重要な役割

収集する情報
各組織が災害対応上、収集すべ
き情報
＊茶文字は、情報を確認・仕分け
後、共有すべき情報
（情報伝達の輪廻の段階）

              ＊赤い影つきのBOXは、特に重要な役割を示す
   ＊BOX間の矢印は、情報の流れを示す

関係省庁連絡会議を開催し、
情勢の分析・今後のバックアップ体制を決定する

＜必要な判断＞
□ 被害の第１次情報についての確認、共有、
応急対策の調整
□ 現地調査団への職員の派遣の実施
□ 住民・マスコミに提供すべき情報は何か

指示
□ 現地災害対策の目標・指示（優先順位、処
置方法）
□ 職員・調査団派遣の指示
□ 記者発表

報告
□ （記者発表）

＜判断に必要な情報＞
□ 各省庁の報告（対応状況）

共有する情報
□ 本省からの被害報告、対応状況報告
□ 関連省庁の被害報告、対応状況報告（連絡
会議にて報告）
□ 輸送ルート・代替輸送ルート情報（道路被
害情報、復旧情報、交通規制、渋滞情報
等）

各局の被害報告を受け、被災地域へのバックアップを図る

＜必要な判断＞
□ 災害救助、施設復旧の方策と見通し
□ 代替輸送・緊急輸送ルートをどのように実
施するか
□ ２次災害の危険性、避難対策等は必要か
□ 人員・資機材の派遣、要請
□ 関係機関との連携
□ 住民・マスコミに提供すべき情報は何か

指示
□ 現地災害対策の目標・指示（優先順位、処
置方法）
□ 緊急輸送ルートの確保
□ ２次災害等の警戒・非難対策
□ ライフラインの応急対応指示
□ 資機材・人員の要請、派遣指示
□ 専門家・調査団派遣の指示
□ 記者発表

報告
□ 各局の被害報告、対応報告
□ 広報資料、記者発表の内容

＜必要な情報＞
□ 現地災害情報（情報の確認・緊急性が付加
されたもの）
□ 人員・資機材の確保状況

共有する情報
□ 各地整本局の点検進捗・現地被害状況・対
応状況
□ 関係省、警察、自衛隊、地方公共団体等か
らの被害情報・対応状況
□ 代替輸送、緊急輸送ルート情報（交通規
制、渋滞情報）

災害対応体制を構築し、現地対応を指導・支援する

＜必要な判断＞
□ 災害救助、施設復旧の方策と見通し
□ 緊急輸送ルート・通行規制をどのように実
施するか
□ ２次災害の危険性、避難対策等は必要か
□ 人員・資機材の派遣、要請は必要か
□ 被災地外の局・事務所との連携
□ 関係機関との連携
□ 住民・マスコミに提供すべき情報は何か

指示
□ 現地災害対策の目標・指示（優先順位、処
置方法）
□ ２次災害等の警戒・避難対策
□ 資機材・人員の要請、派遣指示
□ 専門家・調査団派遣の指示
□ 輸送ルート、交通規制の指示
□ 被災地外の局・事務所との調整
□ 記者発表、問い合わせへの対応

報告
□ 各事務所からの被害報告、対応報告
□ 人員・資機材の確保情報（各事務所・局）
□ 広報資料、記者発表内容

＜判断に必要な情報＞
□ 現地災害情報（情報の確認・緊急性が付加
されたもの）
□ 人員・資機材の確保状況

共有する情報
□ 現地被害情報（各事務所報告の集約情報）
□ 通行規制・輸送ルート情報（局内の地域）
□ 関係機関からの被害情報・対応状況
□ 人員・資機材の配置状況

現地にて災害救助・応援復旧活動を行う

＜必要な判断（現場での判断）＞
□ どの被災箇所に優先的に対応に向かえば
よいか
□ 現地で異常を発見したとき、どのように処置
すればよいか
□ ２次災害の危険性、避難対策等は必要か
□ 救助および施設復旧を行うには、どの程度
の人員・資機材が必要か
□ 現地の一般市民（利用者）への対応はどの
ように行うか、提供すべき情報は何か

指示
□ 被災地住民、被災施設利用者への支援・情
報提供
□ 関係業者・他機関等への対応指示
□ 輸送ルート、交通規制の指示

報告
□ 応急復旧の進捗状況
□ 災害救助活動の有無、実施状況
□ 資機材・人員の支援要請

＜判断に必要な情報＞
□ 対応の優先順位、処置の指示
□ 通行規制情報、渋滞情報
□ 関係業者・他機関の対応状況
□ 人員・資機材の確保状況

収集する情報
□ 現地施設被害の状況
□ 災害救助活動の要請
□ 現地災害対策の目標・指示（本局からの優
先順位、処置方法などの指示）

政府・本省・局・事務所が必要に応じ、マスコミ・住民への情報提供を行う

＜情報提供時に必要となる判断＞
□ 二次災害の危険性はどうか
□ 避難対策は必要か
□ 迂回路へはどのように誘導すればよいか
□ どのように情報提供をすれば混乱がないか

提供する情報
□ 管内他機関の被害状況
□ 通行規制状況
□ 復旧の見通し
□ 記者発表内容

＜判断に必要な情報＞
□ 管内他機関の被害状況
□ 通行規制情報
□ 復旧の見通し
□ 被災箇所における危険度評価結果

<情報伝達のサイクルの中から適宜マスコミ･住民への情報提供＞

被災地外の局・事務所が支援を実施する

＜必要な判断＞
□ 応援隊の派遣は必要か
□ どのような応援が必要か

指示
□ 先遣隊の派遣
□ 応援隊の派遣

報告
□ 応援の実施報告

＜判断に必要な情報＞
□ 現地被災情報
□ 応援の要請・指示
□ 現地までの交通ルート

収集する情報
□ 現地被害情報
□ 通行規制・輸送ルート情報
□ 人員・資機材の配置状況

<情報伝達のサイクルの中から支援時に必要な情報を適宜抽出＞

報告

指示・情報の提供

情報の質を高める

支
援

情報の仕分け

指示・情報の提供 指示・情報の提供

30分
以内

時間の
流れ

政　府 本　省 地整本局 事務所

災害の規模を把握し、本省に第一報を報告する

＜必要な判断＞
□ 管轄局内で対応できない（被害の少ない局
では、対応可能と報告）
□ 災害対策本部の設置、職員参集命令

指示
□ 職員参集

報告
□ 本省への第一報「例：甚大な被害が出てい
ます」

＜判断に必要な情報＞
□ 各事務所からの第一報
□ 地震の観測情報
□ 庁舎・周辺の状況（一般被害の目視情報）

収集する情報
□ 各事務所からの第一報
□ 庁舎、周辺の状況（一般被害の目視情報）
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

災害の規模を把握し、地整本局に第一報を報告する

＜必要な判断＞
□ 災害対策本部の設置、職員参集命令
□ 事務所で対応可能か

指示
□ 職員参集

報告
□ 地整本局への第一報「例：家屋が倒壊して
いる」

＜判断に必要な情報＞
□ 庁舎・周辺の状況(一般被害の目視情報）
□ 地震の観測情報

収集する情報
□ 庁舎・周辺の状況（一般被害の目視情報）
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

災害の規模を把握する

＜必要な判断＞
□ 内閣、関連省庁の情報を集め、災害対応を
行う
□ 政府対策本部の設置

指示

報告

＜判断に必要な情報＞
□ 各省庁からの第一報

共有する情報
□ 各省庁からの第一報
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

災害の規模を把握する

＜必要な判断＞
□ 全国的な災害対応が必要である
□ 国交省幹部、総理官邸への報告が必要で
ある
□ 災害対策本部の設置、職員参集命令

指示
□ 職員参集

報告
□ 内閣府、国交省幹部、関連省庁への報告
（第一報）

＜判断に必要な情報＞
□ 地整本局からの第一報（内容、有無）
□ 地震の観測情報
□ 庁舎・周辺の状況（一般被害の目視情報）

収集する情報
□ 地整本局からの第一報
□ TV・ラジオからの災害情報

災害の規模を把握し、
災害対応の基本フレ
ームを設定する

報告 報告 報告

被害のおおまかな全体像（地整管轄内）を把握し、体制を整える

＜必要な判断＞
□ 入手した情報は正確か
□ 情報の量・質が十分でない地域の被害はど
うなっているか
□ 被害の甚大な地域、緊急性の高い地域は
どこか（優先順位）
□ 災害用ヘリの出動

指示
□ 初動体制の構築

報告
□ 被害の様相（各事務所報告の集約）
□ 災害対応状況報告（人員配置、支援要請、
対応の優先地域などの方針）
□ 点検の着手・進捗状況

＜判断に必要な情報＞
□ 各事務所からの被害報告（被害の様相）
□ 各事務所の被害報告の時間的・空間的な
分布状況

収集する情報
□ 各事務所からの被害報告（被害の様相）
□ 各事務所の点検の着手・進捗状況（区間別）
□ 参集・安否確認情報（各事務所・局）
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

周辺の災害状況を把握し、災害対応の体制を整える

＜必要な判断＞
□ 施設点検の着手が可能か

指示
□ 点検着手
□ 初動体制の構築

報告
□ 被害の様相（一般被害、施設被害の速報）
□ 参集・安否確認情報
□ 施設点検の着手、進捗状況

＜判断に必要な情報＞
□ 参集・安否確認情報
□ 被害の様相（一般被害、施設被害（速報））

収集する情報
□ 点検着手・進捗状況
□ 施設被害の速報
□ 参集途上で得た情報
□ 重要構造物の被災の有無
□ 参集・安否確認情報
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

政府対策本部を設置し、防災担当大臣の会見を行う

＜必要な判断＞
□ 現時点での災害情報の集約
□ 国民に対する災害対応に必要な呼びかけ
（パブリシティの重要性）

指示

報告
□ 国民に対する災害報告（災害の様相）、お
よび対応状況

＜判断に必要な情報＞
□ 各省庁からの報告（会見に必要な、被害規
模、特に重大な被災箇所、現在の対応状
況、今後の対応方針）

収集する情報
□ 各省庁からの被害報告
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

　被害のおおまかな全体像（全国的）を把握し、体制を整える

＜必要な判断＞
□ 入手した情報は正確か
□ 情報の量・質が十分でない地域の被害はど
うなっているか
□ 被害の甚大な地域、緊急性の高い地域は
どこか（優先順位）
□ 災害用ヘリの出動

指示
□ 初動体制の構築

報告
□ 内閣府、関連省庁への報告（国交省の収
集・集約した情報の報告）
□ 今後の国土交通省の対応方針

＜判断に必要な情報＞
□ 地整本局からの被害報告（被害の様相）
□ 地整本局の被害報告の空間的な分布状
況、および情報を収集した時間

収集する情報
□ 地整本局からの被害報告（被害の様相）
□ 災害対応状況報告（人員配置、支援要請、
対応の優先地域などの方針）
□ 点検の着手・進捗状況
□ 安否・参集情報（各事務所・局の集約）
□ 気象庁および地震ネットワーク等の観測値
□ TV・ラジオからの災害情報

収集した被災直後の
情報（誤報を含む）を
整理・確認し、初動体
制構築に資するよう
情報の質を高める

報告 報告

　各被災地域（地整本局）の災害対応状況を把握する

＜必要な判断＞
□ 入手した情報は正確か
□ 情報の量・質が十分でない地域の被害はど
うなっているか
□ 報告の中で被害の甚大なもの、緊急性の
高いものはどれか（優先順位）

指示

報告

＜判断に必要な情報＞
□ 各地整本局からの現地被害報告
□ 各地整本局からの対応状況報告
□ 交通規制情報、渋滞情報
□ 関連省庁、警察、自衛隊、地方公共団体等
の被害情報、対応情報

収集する情報
□ 地整本局の点検進捗、現地被害状況、対
応状況
□ 関係機関からの被害情報・対応状況（災対室）
□ 交通規制・輸送ルート情報（通行規制情
報、渋滞情報）
□ 人員、資機材の確保・要請
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

局管轄内の災害対応状況を把握する

＜必要な判断＞
□ 入手した情報は正確か
□ 情報の量・質が十分でない地域の被害はど
うなっているか
□ 報告の中で被害の甚大なもの、緊急性の
高いものはどれか（とりまとめ、優先順位）
□ 周辺被災事務所への支援体制構築の必要性

指示
□ 周辺被災事務所への支援体制構築

報告
□ 各事務所の被害報告、対応報告
□ 人員・資機材の確保情報（各事務所・局）

＜判断に必要な情報＞
□ 事務所からの現地被害報告
□ 事務所からの災害対応状況報告
□ 人員、資機材の配置状況
□ 交通規制情報、渋滞情報
□ 地方公共団体、警察、自衛隊等からの災害
情報、対応情報

収集する情報
□ 各事務所の点検進捗、現地被害状況、対
応状況
□ 通行規制・輸送ルート情報（通行規制情報等）
□ 警察・自衛隊・地方公共団体等の対応（企）
□ 関連施設管理者（自治体・公団等）の点検
状況・被害状況
□ 人員、資機材の確保・要請状況
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

現地にて施設点検を実施し、報告する

＜必要な判断＞
□ 応急復旧対応の緊急性の評価
□ 復旧を行うには、どの程度の人員・資機材
が必要か
□ 発見時の一時的な対応方法（応急対応、通
行規制等）

指示
□ 関係業者への災害対策指示
□ 現地利用者（一般市民）への対応・情報提供

報告
□ 現地施設点検進捗、結果
□ 通行規制の実施の有無
□ 地整本局への支援要請

＜判断に必要な情報＞
□ 現地の被害点検結果

収集する情報
□ 現地の施設被害点検結果
□ 通行規制情報、渋滞情報
□ 気象庁および地震ネットワーク等の観測情報
□ TV・ラジオからの災害情報

現地の救助活動・応
急復旧を最適化する
ための情報の質と量
を確保する

報告 報告

大規模災害と
判断する

災害発生

各部署の役割（判断・指示すべき事項）と役割遂行にあたり必要な情報

Phase1 

Phase2 

Phase3 

Government Headquarter in MLIT Regional Development Bureau Work Office 

Time Line 

of Accuracy 
Improvement 

Carry out an on-site facilities check, and submit report

<Evaluations required >
□Urgency of emergency recovery response
□Number and qualifications of staff and resources 

needed to carry out the recovery operation
□Provisional response methods when damage is first 

discovered (emergency response, traffic 
restrictions, etc.)

<Information needed in order to 
carry out evaluations>

□Results of on-site damage inspection

<Reports >
□Progress and results of on-site inspection

□Status (in force or not) of traffic restrictions

□Request for support sent to regional development 
　 bureau

<Instructions >
□Disaster-response instructions sent to relevant 　
　　companies

□Handling of and provision of information for local 
　　users (general public)

<Information to be collected >
□Results of on-site inspection of damage to facilities

□Information on traffic restrictions and tailbacks

□Observation data from Japan Meteorological Agency, 
　earthquake network, etc

□Damage information from TV and radio
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Earthquake 

system

Fig-9 A Sample of The New Operation Model
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Format to Report Result of Facility Inspection  

Code of Regional
Bureau  
Code of
Work Office
Date of Report  

Position 
of 
Damage

River

Milepost 
from to

Address

Facility

Code of
Facility

Level 
of 
Damag

Information except position 
Information related to position 

Parts to scan  

Describing the outline 

 of Damage  

Most 
Serious

Moderate small none

Serious

Fig-10 A Sample of Sheet for

Automatic Reading &

Positioning 
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+ Damage 
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Fig-11 Example of Data Dictionary 

 
Data System 

Tag DisasterSystem  

Code D0020001 

Class Figure  

Upper Type Disaster Information 

Abstraction/concrete Concrete 

Definiton System at the regional development bureau and work office 

Name Category of system 

Tag Name type 

Definition Variation of system 

Type System Code 10070084 

Range Based on the “System Code” in the Road Communication Standard 

Frequency 1 

Attributes 

Order No 

Name Name of organization 

Tag Name Name 

Definition Name of organization that establish the system 

Type Name of organization 1101005 

Range Based on the “System Code” in the Road Communication Standards 

Frequency 1 

Attributes 

Order No 

Name Period of the system continued  

Tag Name period 

Definition Time from when the system starts to when the system end 

Type TM_Period 

Range Based on the JPGIS 

Frequency 1 

Attributes 

Order No 

Name Trigger Phenomenon to start and end the system 

Tag Name basis 

Definition Reason to start and end the system 

Attributes 

Type CharacterString 

System 
Category of system: Caution, Emergency 
Name of organization: Name of bureau/work office 
Period of the system continued: TM_Period 
Trigger Phenomenon to start and end the system:CharacterString 



 

Paper Based Data/Documents 

Digitizing Data 

Data Dictionary
Interface among Systems

Data 
Exchange

Digitized Data 

Prioritization of 
Inspection 

Recovery 
Planning Optional Function 

２．Collection of Data from Other
      System, Then Evaluations

Disaster Information System

Established in Future Existed 
System/Database 

System Interface 

Data Converter 

Latitude
and 
Longitude

Gazetteer Milepost

Fig-12 Outline of Disaster Information System Aimed in This Study 

１．Sharing Disaster Information on The Platform

Essential Function for Information-Sharing


