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The purpose of this paper is to consider the essential
concept by which to formulate standardized informa-
tion that supports effective disaster response. From
the experiences of past disasters, we have learned that
disaster response organizations could not work effec-
tively without information sharing. In the context of
disaster response, the purpose of “information shar-
ing” is to ensure common recognition of the disaster
situation being confronted. During the Kumamoto
earthquake, we provided a set of disaster information
products to disaster response organizations to sup-
port their relief activities. Based on the real disas-
ter response experience, we extracted issues of infor-
mation sharing between various organizations. To re-
solve these issues, we discuss the concept of informa-
tion sharing first, and then consider the quality of
information that supports disaster response activities
by referring to the information needs of emergency
support organizations such as the Disaster Medical
Assistance Team (DMAT). We also analyze the Ba-
sic Disaster Management Plan published by the Cen-
tral Disaster Management Council and extract a com-
mon disaster-information set for governmental organi-
zations. As a result, we define the “Standard Disaster-
information Set” (SDS) that covers most disaster re-
sponse information needs. Based on the SDS, we for-
mulate intermediate information products for disas-
ter response that provide consistent information of
best-effort quality, named the “Standardized Disaster-
information Products” (SDIP). By utilizing the SDIP,
disaster response organizations are able to consolidate
the common recognition of disaster situations without
consideration of data availability, update timing, reli-
ability, and so on.

Keywords: information sharing, disaster management,
disaster information, emergency response

1. Introduction

The purpose of this paper is to consider the essential
concept by which to formulate standardized information
that supports effective disaster response.

From the experiences of past disasters, we have learned

that disaster response organizations could not work effec-
tively without information sharing. In the context of dis-
aster response, the purpose of “information sharing” is to
ensure common recognition of the disaster situation be-
ing confronted. Since many teams dispatched by various
organizations join together at the disaster response site,
sharing common recognition of the disaster situation is a
crucial factor of an effective and rapid response.

Especially, at the time of the Great East Japan Earth-
quake, many affected municipalities experienced serious
“information blackout” [1]. The Japanese government
was shocked by this fact and has aimed to prevent the
same situation from occurring in future disasters. Since
the information blackout during the Great East Japan
Earthquake had been so serious, the major information-
related problem at disaster sites has been mainly under-
stood to be a technical problem of the telecommunication
systems. In order to solve this problem, improvement of
the emergency communication systems and development
of a data communication network that is resistant to dis-
asters have been promoted by both the public and private
sectors. These technical approaches are producing results,
and the problem of the loss of telecommunication at the
time of a large-scale disaster can be expected to improve
in the future.

However, this approach merely solves the technical
problem of information sharing wherein information does
not reach the disaster response site. Information sharing
itself is a particular type of information usage compris-
ing such fundamental operations as information collec-
tion, processing, exchange, delivery, and so on. In other
words, the term information sharing indicates a user ex-
perience in which the same information is being utilized
among different organizations.

Let us assume that telecommunications at the time of a
disaster are secure and that a sufficient amount of infor-
mation can be provided to the disaster response site. Un-
der such circumstances, will information be shared spon-
taneously at the disaster response site and be utilized to
take effective actions?

This is actually not just an assumption. The commu-
nication systems were not lost for a long period of time
during the Joso city flood and the Kumamoto earthquake;
nonetheless, we found that necessary information had not
been shared at the disaster response sites, and confusion
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was experienced among the disaster response teams. We
believe that this is not a problem of the information’s de-
livery or quantity.

In this paper, we discuss the concept of information
sharing first, and then consider the quality of information
that supports disaster response activities. Finally, we offer
a draft of the information set that will best ensure the real-
ization of common recognition between disaster response
organizations.

2. Background and Previous Research

The term, “information sharing” is useful for express-
ing a form of information utilization. While the term is
used broadly, the concept of information sharing is still
under discussion.

In the United States, after the World Trade Center Dis-
aster (September 2001), information sharing among cri-
sis response agencies came into focus. After the disas-
ter, various surveys or studies have examined the inter-
organizational coordination and information sharing in
extreme disasters [2, 3]. In addition, the Department of
Homeland Security (DHS) released the first version of the
National Incident Management System (NIMS) in 2006.
The NIMS is “a systematic, proactive approach” to guide
various response organizations in working together seam-
lessly, and it is essentially designed for managing all haz-
ards regardless of cause, size, location, or complexity.
The Incident Command System (ICS) is a core tool of
the NIMS, and it provides practical methods and a sys-
tem for managing incident responses based on the NIMS.
Information management is an important component of
the NIMS, and “Common Operating Picture,” “Interop-
erability,” “Reliability, Scalability, and Portability,” and
“Resiliency and Redundancy” are described as its fun-
damental concepts [4, 5]. These concepts of informa-
tion management are reflected in the ICS and also im-
plemented in products for incident management, such as
“WebEOC,” which is the most popular Web-based inci-
dent management system among local governments in the
United States. While the NIMS provides a standardized
framework for information sharing, the specification of
information is not defined in it.

In 2012, the National Information Sharing Consortium
(NISC) was launched to improve the state of public safety,
emergency management information sharing, and inter-
operability [6]. The NISC has been gathering information
on best practices and guidance on the essential elements
of information (EEIs) (seeTable 1). The EEIs are defined
by a bottom-up process according to the information re-
quirements before a decision is made [7].

Current (2017) EEIs have been developed based on
the result of a great exercise, “CAPSTONE-14,” in 2014.
In the after-action report of CAPSTONE-14, the Central
United States Earthquake Consortium, the organizer of
the exercise, recommended the following:

“Establishing common EEIs significantly supported
regional information sharing and situational aware-

Table 1. The NISC’s Essential Element of Information (EEI).
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ness. [...] In the future, DHS may consider adapting
these EEIs for data sharing as a best practice and part
of the NIMS accreditation” [8].

Things we can learn from the NIMS approach regard-
ing information sharing can be summarized as follows:

1 Information needs should be considered by a use-
case-based approach rather than a supply-side ap-
proach.

2 A well-structured set of information like the EEI is
necessary to the accomplishment of interoperability
between organizations.

3 The Common Operational Picture is a key compo-
nent of realizing information sharing.

The Japanese government does not have a unified in-
cident management system such as the NIMS. The Basic
Disaster Prevention Plan that was released in 1968 by the
Central Disaster Management Council is the only funda-
mental document for disaster response in Japan [9]. While
it has been revised at each occurrence of a great disaster,
the basic structure has not been changed. The plan is de-
signed using a disaster-specific and top-down approach
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that is in contrast to the all-hazards and bottom-up ap-
proach of the NIMS, and it describes only the principle
disaster response of ministries and other designated or-
ganizations in a traditional, vertically segmented manner.
The specification of each essential component, such as in-
formation management or resource management, is left to
each responsive organization.

Since the Great Hanshin-Awaji Earthquake (the 1995
Southern Hyogo Prefecture Earthquake), many re-
searchers have challenged effective information sharing
in disaster management.

From July 2004 through March 2007, The Ministry
of Education, Culture, Sports, Science and Technology
(MEX) conducted a joint research project, “The Research
on Disaster Reduction using Crisis-adaptive Information
Sharing Technologies [10].” In this project, the National
Research Institute for Earth Science and Disaster Re-
silience (NIED), Tokyo University, and cooperative or-
ganizations developed a disaster mitigating information
sharing platform that was effective for disaster response
activities, mainly for local governments. The project
team investigated the usage of disaster information us-
ing the observation data of disaster exercises that used
the information-sharing platform in several municipali-
ties, proved the advantages of the platform, and extracted
the issues of disaster-information sharing. Notably, this
research project clarified that to accomplish effective in-
formation sharing, it was necessary not only to use the
ICT system but to have an adequate information set that
was suitable for the actual disaster response activities. In
several disaster-response exercise cases, it became dif-
ficult for the disaster-response staff of municipalities to
handle the abundant information provided by the system,
even if they determined that the information-sharing sys-
tem was worth using. To resolve this issue, the research
team proposed an “Information Recipe” that was a con-
ceptual framework by which to compose the set of usable
information according to the disaster-response phases [10,
pp. 26–39]. This concept was precious to the utilization
and standardization of disaster-information sharing, but
its social implementation was left for further research.

Right after this project, when the Niigataken Chuetsu-
oki Earthquake occurred in 2007, Urakawa and Hayashi
organized the Emergency Mapping Team (EMT) for the
Niigata Prefectural Disaster Response Headquarters and
provided the Common Operational Pictures (COP) for
sharing situational awareness between responders [11].
Through this activity, they researched the manner in
which to efficiently integrate information based on the in-
formation needs of disaster responders. It was the first
case of the systematic information management and shar-
ing held by the Emergency Operation Center (EOC) in an
actual disaster situation in Japan, and it proved the effi-
ciency of common information sharing between disaster
response organizations. They analyzed the usage of dis-
aster information in local governments and sorted disaster
information according to the thematic maps in which said
information was used. The result of the analysis is con-
ceptually similar to the EEI, which is also notable.

It can be said that these empirical studies examined the
effectiveness of the three points we have mentioned above
in actual disaster response sites. However, these studies
focused on the prefectural or municipal level, since the
targeted disasters were limited to a rather narrow area.
Therefore, inter-governmental or inter-jurisdictional in-
formation sharing has not yet been examined in reality.

At the Great Eastern Japan Earthquake in 2011,
many organizations, researchers, private companies, and
NPOs provided various disaster information via the in-
ternet [12], but most of them did not reach affected
areas. When a large, wide-area disaster such as the
Nankai Trough Earthquake occurs, affected areas might
lose the ability to “pull” the information needed, even if
the telecommunication system is alive. In that case, the
national government or supporting organization should
“push” a set of appropriate information to local govern-
ments and disaster response organizations in affected ar-
eas. We suppose that the three points mentioned above
suggest the issues that we should discuss and resolve in
preparation for large-scale disasters.

In this paper, we discuss the issues based on the three
points above mainly, focusing on the information shar-
ing between disaster-response organizations at the nation-
wide level. Currently, we engage the research project
of the “Cross-ministerial Strategic Innovation Promotion
Program” (SIP) to realize inter-organization information
sharing between ministries, agencies, and designated pub-
lic organizations. We have already developed a prototype
of the Sharing Information Platform for Disaster Manage-
ment (SIP4D) and are implementing its functions based
on the conceptual design of information sharing that is
discussed in this paper.

3. Essential Information Sharing Strategy

The primary purpose of disaster-information sharing is
to build common recognition of a disaster situation that
is being confronted. It facilitates disaster response activ-
ities in the affected area and enables effective collabora-
tion between related organizations. The common recog-
nition of disaster situations will be composed of the fun-
damental information needs in response activities. Thus,
we should consider the essential concepts in order to de-
termine the set of information that is needed by disaster
response sites.

Most disaster response actions are carried out to solve
problems that occur in the disaster area. Only a few
actions are done by a single team, and a large portion
of the actions need collaboration between two or more
teams dispatched from different organizations. Informa-
tion sharing is necessary to establish common recogni-
tion of the disaster situation between these organizations
and their teams. Needless to say, it is not worth shar-
ing information that is not useful in the disaster response.
Therefore, we should consider a set of information that is
required to solve the problems that occur in the disaster-
response process.
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Fig. 1. Matrix of information sharing strategies.

Generally speaking, disaster response problems can be
classified into two categories: “Programmatic Problem”
and “New Problem” [13, 14].

A programmatic problem is a predictable and possi-
ble problem that has been learned about in past experi-
ences. While disaster response problems vary between
each disaster, most of them can be predicted at some level
regarding such elements as disaster type, scale of dam-
age, population density, geographical characteristics, and
so on. Therefore, disaster response organizations are able
to plan operational procedures for these problems before
disasters occur and to prepare an effective response.

The other type, a new problem, is unpredictable and oc-
curs suddenly. Since it is impossible to prepare an exact
solution for this sort of problem before the disaster, deci-
sion makers are required to provide a creative response.
Planning is also needed for this type of problem.

If we define a set of information that covers all pos-
sible problems, the amount of information set might be
huge. Theoretically, it is possible to prepare in advance
a set of information that is needed for each programmatic
problem. However, since the programmatic problems are
defined individually by each disaster response organiza-
tion, preparing all sets of information in a unified way is
not feasible. Moreover, nobody can precisely predict the
information that will be needed to solve new problems.

We suppose that the most feasible way is to define a
set of information that covers the minimum requirements
of most problems. This issue can be summarized as a
simple matrix, as shown inFig. 1. The rows of the ta-
ble indicate the categories of problems, and the columns
indicate the information set type. Each domain indicates
the following: Domain 1 is “not predictable,” Domain 2
is “partially predictable,” Domain 3 is “not enumerable,”
and Domain 4 is “enumerable.” For the first step, we start
from Domain 4, the most feasible target. That is, we de-
fine the “common information set” based on the minimum
requirement of programmatic problems.

Based on this essential strategy, we discuss the com-
mon information set that should be shared among stake-
holders in a disaster response.

4. Empirical Approach to Defining the Com-
mon Information Set

Suzuki [15], Urakawa and Hayashi [11], and Inoguchi
et al. [12] have already researched the information set re-
quired in disaster response. We refer to their research re-
sults to grasp an overview of the information needs of dis-
aster response activities. In the United States, the NISC’s
EEIs are becoming the de facto standard, but unfortu-
nately, Japan does not have such a standardized informa-
tion set.

We referred to the building process of the EEI, which
is a good example of the bottom-up process, to define the
information set based on the actual needs of emergency
response organizations. However, it is not appropriate to
apply the EEIs directly to the disaster response in Japan
because the risk governance of the United States is differ-
ent than that of Japan. Since the EEIs are designed to be
compliant with the NIMS, each EEI can be defined by a
standardized procedure; however, we do not have such a
framework in Japan.

Each EEI is a set of information that is selected based
on use cases of Emergency Supporting Functions (ESF);
thus, the large dataset of disaster related information ex-
ists in the background of the EEIs [16, 17].

Therefore, we have to consider the structural way in
which to construct the common information set.Fig. 2
shows our construction process for the common infor-
mation set named the “Standardized Disaster-information
Products” (SDIP).

At the first step, we enumerated the common disaster
information by referencing the damage reports that were
published by the Cabinet Office after past natural disas-
ters.

This information set can be considered as the standard
set of disaster information that is required in the gov-
ernment’s disaster-response process; thus, we named this
information set the “Standard Disaster-information Set”
(SDS) (seeTable 2). While it is not the complete enumer-
ation of disaster information, it is expected to cover the
most commonly used information in the natural disaster
response process. The damage reports are built up from
formulaic reports (such as the “No.4 form” of the Fire and
Disaster Management Agency) submitted by governmen-
tal agencies, local governments, and designated public or-
ganizations. The SDS is the essential material by which
to establish common recognition of a disaster situation.

At the second step, we extracted the tasks that are sup-
posable as information sharing related to the Basic Dis-
aster Prevention Plan, and we sorted them by relationship
between the collaborative organizations. This mainly tar-
gets the prospective programmatic problems in the gov-
ernment’s general disaster response scenario. Sometimes
descriptions are unclear and ambiguous, but it is the most
authorized disaster response material. The result of this
sorting is presented as a large matrix inFig. 2.

Since it is difficult to extract all of the information
needs from this matrix at once, we focused on disaster-
response activities related to medical support (Sub-matrix
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Fig. 2. Construction process of the Standardized Disaster-information Products (SDIP).

Table 2. The Standard Disaster-information Set (SDS, partial).
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A1 in Fig. 2) and shelter management (Sub-matrix A2 in
Fig. 2). Here, we explain the information needs analysis
process in the case of the medical support activities.

Table 3shows the extracted portion that is related to the
Disaster Medical Assistance Team’s (DMAT) dispatch of
the matrix. InTable 3, symbol “C” indicates the organiza-
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Table 3. Medical-related disaster response activities and responsible organizations.
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Emergency response activities

Responsive organizations

tion that is accountable for coordination, “P” the primary
organization responsible to each action item, and “S” the
supporting organization. For example, we can see that
thirteen organizations are related to the action item in the
row titled “Coordination of activities, information shar-
ing and support between rescue units.” From the matrix,
it is clear that more than ten organizations should collabo-
rate with each other in the disaster-affected area and share
information. This also means that more than ten kinds of
information must be shared. This document mentions that
information sharing is necessary in disaster response op-
erations, but it does not specify the set of information to
be shared.

To clarify the information needs of disaster response or-
ganizations or responders, we interviewed the core mem-
bers of the DMAT administration office about their actual
disaster response experiences in the following cases:

1 Mt. Kiso-Ontake explosion in 2014

2 Joso city flood in 2015

3 Kumamoto earthquake in 2016

We focus on the DMAT because it is an early response
team that has experience getting into affected areas with-
out sufficient information. Additionally, we have been
collaborating with the DMAT administration office in the
research project of the SIP since 2014. We are approved to
access their activity log and reported information via the
Emergency Medical Information System (EMIS); thus,
some data that verify the interview record were obtained
from the EMIS. At the Kumamoto Earthquake, we also
directly communicated with the staff members of the
DMAT Coordination Headquarters, and provided a pro-
totype of the COP that reflects their information needs.

Table 4. DMAT’s Disaster response information needs.
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Fig. 3. The task-information model of DMAT’S patient transportation task (partial).

Through collaborative research with the DMAT, we stud-
ied their work flow and required information. Based
on the research, the correspondence between each task
and the required information is described as the “Task-
Information Model,” shown inFig. 3.

Table 4 shows the summarized list of the DMAT’s in-
formation needs based on the Task-Information Model.
As we can see in the table, the information needs include
not only medical-care-related information but also such
information as life lines, infrastructure, road traffic, and
so on [18].

While these 36 items include currently unavailable in-
formation, most of them can be linked to the existing in-
formation. The correspondence between the information
needs and specific information sources is shown inTa-
ble 5. Almost all information was sourced from organi-
zations other than the DMAT. This means that the DMAT
cannot access most of the necessary information without
information sharing. In reality, they struggled to collect
information themselves in past disaster responses. Even
if the team at the next desk has useful information for
the DMAT, there is no certain way to ensure that they
are aware of that fact. Therefore, the DMAT must spend
their precious manpower and time in the process of seek-
ing information. While it sounds exaggerated, similar sit-
uations often occurred at the disaster-response sites of the
Joso city flood and the Kumamoto earthquake. To avoid

repeating this situation in future disasters, the information
set above should be prepared and provided in advance. In-
formation items that are marked as high necessity, such as
passable road information, shelter location information,
and medical facilities information, should be categorized
as a minimum requirement for DMAT activities.

5. Standardized Disaster-Information Prod-
ucts

As mentioned in the DMAT example, more than 30
items of information are needed for DMAT activities in
the disaster response process.

In the Basic Disaster Prevention Plan, each response
activity is described in organization based. For example,
the prefectural government in the affected area is account-
able for the task, “Grasp the road traffic situation.” In
order to complete this task, the response person has to
get information about the damage to the national roads
(from MLIT), damage to the prefectural and municipal
roads (from the civil engineering department), damage to
the highway (from road management companies), land-
slides (from MLIT), traffic control (from the prefectural
police office), and traffic jams. While this information is
included in the SDS, for an ordinary staff member of the
local government, it will not be easy to collect the appro-
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Table 5. The Standard Disaster-information Set corresponding with the DMAT’s information needs (partial).
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priate information, even with the complete SDS list.
As Suzuki mentioned in the research report, if all of the

information is delivered directly to the disaster response
site, it might create confusion and problems handling so
much information at the site. In this case, the response
teams have to assign each information set to program-
matic problems in order to utilize the information deliv-
ered. They also have to consider the availability, update
timing, and reliability of each information set, since it is
not certain that all delivered information is usable without
exception. These tasks are unsurprising, but they might
spend the extra time and manpower of the response team.
In a practical sense, it is quite infeasible.

This issue is rooted in the situation that both informa-
tion management and information utilization are handled
by the disaster response site. We suppose that both func-
tions should be clearly divided in the case of disaster re-
sponse. More precisely, information management should
be handled outside the disaster-affected area, and only in-
formation utilization should be handled at the disaster-
response site.

To realize such a function distribution, we designed in-
termediate information products that provide consistent
information of best-effort quality, the SDIP. In this term,
“standardized” indicates the set of processes that adjust
the update timing of raw data, complement the lack of in-
formation, and manifest the reliability (SeeTable 6for the
draft version). By utilizing SDIP, it is unnecessary for the
disaster response team to handle such information man-
agement tasks as data availability control, complementa-

tion of information, and reliability check. The SDIP is
produced by the “logical integration process.”

The logical integration process is constructed from
three adjustment processes and one integration process.
The three adjustment processes, “substitution,” “comple-
mentation,” and “inference,” work to produce the infor-
mation products as completely as possible based on the
currently available SDS.

For example, “Passable Road Information” is sourced
from DiMAPS (the public disaster information service by
MLIT) in principle. When DiMAPS’ information is not
available, Passable Road Information will be substituted
by such alternative sources as municipalities’ damaged-
road information, ITS Japan’s probe-car data, and so on.
Moreover, at the time of the flood, the passable road sec-
tion is inferenced by using estimated flooded-area data.
This processed information is added to the metadata ac-
cording to the standardized criteria and titled as the unique
name, “Passable Road Information.” For disaster re-
sponse organizations, it is good enough to refer to the par-
ticular information products titled “Passable Road Infor-
mation” any time (seeFig. 4). Needless to say, attribute
information, such as updated timing, reliability, spatial
coverage, etc., are described in the metadata of the SDIP.

We are developing an automated logical integration
process as one of core functions of the SIP4D. In 2017,
at the time of the Kumamoto Earthquake and the Disaster
Medical Activities Exercise in Tokai Area, we activated
the prototype system of SIP4D and verified that the imple-
mented parts of the logical integration process functioned
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The Standardized Disaster-Information Products for Disaster Management:
Concept and Formulation

Table 6. The draft version of the Standardized Disaster-information Products (SDIP).
Ì

1R� 'LVDVWHU�LQIRUPDWLRQ�SURGXFWV� ,QWHJUDWHG�LWHPV� 0DLQ�GDWD�VRXUFHV��6'6�LWHPV�� )HDWXUH�W\SH�DQG�OHJHQG�RI�&23�
&DWHJRU\� 7LWOH�

��+D]DUG� (DUWKTXDNH +\SRFHQWHU�UHODWHG�LQIRUPDWLRQ 7LPH

K\SRFHQWHU�ORFDWLRQ�DQG�GHSWK�

PDJQLWXGH�

PD[LPXP�VHLVPLF�LQWHQVLW\�

c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��HDUWKTXDNH�LQIRUPDWLRQ�

SRLQW ,FRQ�LQGLFDWLQJ�WKH�K\SRFHQWHU�

�� ,QIRUPDWLRQ�RQ�VHLVPLF�LQWHQVLWLHV ,QIRUPDWLRQ�RQ�VHLVPLF�LQWHQVLWLHV c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��HDUWKTXDNH�LQIRUPDWLRQ�

c6WURQJ�VHLVPLF�PRWLRQ�LQGLFDWRU�PHDVXUHG�DW�REVHUYDWLRQ�SRLQWV�

�1,('�6,3����

&

SRO\JRQ
'LIIHUHQW�FRORUV�IRU�GLIIHUHQW�VHLVPLF�

LQWHQVLW\�OHYHOV�

�� 'LVWULEXWLRQ�RI�VHLVPLF�LQWHQVLWLHV c$UHDO�VHLVPLF�LQIRUPDWLRQ��1,('�6,3��� PHVK
6WHSZLVH�GLVSOD\�RI�HVWLPDWHG�VHLVPLF�
LQWHQVLW\�

�� 7VXQDPL� 7VXQDPL��DOHUW�DQG�DGYLVRU\� $OHUWV�DGYLVRULHV�LVVXHG�RU�QRW�LVVXHG�LQ�WVXQDPL

UHSRUW�DUHDV�

c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��WVXQDPL�LQIRUPDWLRQ� &

&

OLQH�

���$OHUW�ODUJH�WVXQDPLV��WVXQDPL�DOHUW�

���7VXQDPL�DGYLVRU\�

�� 7VXQDPL�LQIRUPDWLRQ� �([SHFWHG��WLPH�RI�D�WVXQDPL
V�DUULYDO�DW�WVXQDPL

UHSRUW�DUHDV��KHLJKW�RI�WKH�WVXQDPL�

�����

�����

�� ,QIRUPDWLRQ�RQ�WVXQDPL�FDXVHG�IORRGV 7VXQDPL�FDXVHG�IORRG�DUHDV
IORRG�ZDWHU�OHYHOV�

c(VWLPDWHG�OHYHOV�RI�WVXQDPL�FDXVHG�IORRGV��6,3���
c6DWHOOLWH�LPDJHV��DHULDO�SKRWRV�

PHVK 6WHSZLVH�GLVSOD\�RI�IORRG�GHSWK�

�� 9ROFDQR� (UXSWLRQ�DOHUW�DQG�IRUHFDVW� 9ROFDQLF�HUXSWLRQ�DOHUW�OHYHO c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��YROFDQR�LQIRUPDWLRQ�

HUXSWLRQ�DOHUW�DQG�IRUHFDVW��
&

&

SRLQW

���9ROFDQLF�HUXSWLRQ�DOHUW�OHYHOV���DQG���

���9ROFDQLF�HUXSWLRQ�DOHUW�OHYHOV���DQG���

�� 5DSLG�UHSRUWV�RQ�HUXSWLRQV� 9ROFDQLF�HUXSWLRQ�DOHUW�OHYHO c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��YROFDQR�LQIRUPDWLRQ�

UDSLG�UHSRUWV�RQ�HUXSWLRQV��

���9ROFDQLF�HUXSWLRQ�DOHUW�OHYHO���

�����

�� )RUHFDVWV�RI�DVK�IDOOV� $PRXQW�RI�DVK�IDOOV c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��YROFDQR�LQIRUPDWLRQ�
IRUHFDVWV�RI�DVK�IDOOV��

SRO\JRQ 6WHSZLVH�GLVSOD\�RI�WKH�DPRXQW�RI�DVK�IDOOV�

��� :HDWKHU� $OHUW��DGYLVRU\� $OHUWV�DGYLVRULHV�LVVXHG�RU�QRW�LVVXHG��&RQWHQW�RI

DQQRXQFHPHQW��VWRUP��RFHDQ�ZDYH��OLJKWQLQJ��

GU\QHVV��IURVW��VQRZ�DFFUHWLRQ��

c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��VSHFLDO�ZHDWKHU�DOHUW�

ZHDWKHU�DOHUW�DQG�DGYLVRU\��
&

SRO\JRQ

���$OHUW�LVVXHG�

���$GYLVRU\�LVVXHG�

���1R�DQQRXQFHPHQW�

�����

��� 3UHFLSLWDWLRQ��FXUUHQW�� &XUUHQW�SUHFLSLWDWLRQ������P�PHVK�VL]H� c2QOLQH�ZHDWKHU�LQIRUPDWLRQ��-0%6&��-0$��
c+LJK�5HVROXWLRQ�3UHFLSLWDWLRQ�1RZFDVW��-0$��

PHVK 6WHSZLVH�GLVSOD\�RI�SUHFLSLWDWLRQ�

��� 3UHFLSLWDWLRQ�IRUHFDVW� ��KRXU�SUHFLSLWDWLRQ�IRUHFDVW���NP�PHVK�VL]H�

��KRXU�SUHFLSLWDWLRQ�IRUHFDVW���NP�PHVK�VL]H��

���KRXU�SUHFLSLWDWLRQ�IRUHFDVW���NP�PHVK�VL]H�

c2QOLQH�ZHDWKHU�LQIRUPDWLRQ��-0%6&��-0$��

PHVK
6WHSZLVH�GLVSOD\�RI�SUHFLSLWDWLRQ�DW�JLYHQ�

WLPHV�

��� 7RWDO�SUHFLSLWDWLRQ� 7RWDO�SUHFLSLWDWLRQ�IRU�WKH�SDVW����KRXUV����NP
PHVK�VL]H��

c2QOLQH�ZHDWKHU�LQIRUPDWLRQ��-0%6&��-0$��
PHVK 6WHSZLVH�GLVSOD\�RI�WRWDO�SUHFLSLWDWLRQ�

��� 6QRZ�DFFXPXODWLRQ� 6QRZ�DFFXPXODWLRQ�DW�REVHUYDWLRQ�SRLQWV c6QRZ�$FFXPXODWLRQ�/LVW��-0$�ZHEVLWH� SRLQW 6WHSZLVH�GLVSOD\�RI�VQRZ�DFFXPXODWLRQ�

��� 7\SKRRQ� 7\SKRRQ�LQIRUPDWLRQ��FXUUHQW� &XUUHQW�W\SKRRQ�LQIRUPDWLRQ �QDPH��VL]H�

VWUHQJWK��ORFDWLRQ�RI�WKH�H\H��DWPRVSKHULF�

SUHVVXUH��UDGLXV��UDGLXV�RI�WKH�KLJKHVW�ZLQG�

c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��W\SKRRQ�LQIRUPDWLRQ�

SRLQW
(\H��KLJK�ZLQG�UHJLRQ��KLJKHVW�ZLQG�UHJLRQ�

�FLUFOH��

��� 0DS�RI�W\SKRRQ�WUDFN� 7UDFN�LQIRUPDWLRQ�IRU�WKH�ILUVW�ILYH�GD\V��QDPH�RI

WKH�W\SKRRQ��KRXUO\�ORFDWLRQ�RI�WKH�H\H�

c-0$�GLVDVWHU�SUHYHQWLRQ�LQIRUPDWLRQ�;0/��W\SKRRQ�LQIRUPDWLRQ�
SRLQW

(\H��KLJK�ZLQG�UHJLRQ��KLJKHVW�ZLQG�UHJLRQ�

�FLUFOH��IRUHFDVW��

��� )ORRG� ,QIRUPDWLRQ�RQ�ULYHU�IORRGV� )ORRG�ULVN�DW�ZDWHU�OHYHO�REVHUYDWLRQ�SRLQWV��IORRG

DGYLVRU\��DOHUW��LPPLQHQW�ULVN��RFFXUUHQFH���ZDWHU�

OHYHOV�

c)ORRG�IRUHFDVW�IRU�GHVLJQDWHG�ULYHUV��-0$�

c5LYHU�LQIRUPDWLRQ��0/,7�)5,&6��

c'DP�UHODWHG�PHDVXUHPHQWV��0/,7�)5,&6��
c'DP�ZHLU�ZDWHU�OHYHO��0$))�

&

&

SRLQW

���2FFXUUHQFH��LPPLQHQW�ULVN�

���$OHUW��DGYLVRU\�

��� 5HVHUYRLU�LQIRUPDWLRQ� 5LVN�RI�UHVHUYRLU�IDLOXUH��DGYLVRU\��DOHUW�

LPPLQHQW�ULVN��RFFXUUHQFH��

c5LVN�RI�UHVHUYRLU�IDLOXUH��0$))� XQGHILQHG

����

��� )ORRG��LQODQG�ZDWHU�LQXQGDWLRQ�

LQIRUPDWLRQ�

)ORRG�DUHDV�LQ�LQODQG�ZDWHU�LQXQGDWLRQ c(VWLPDWHG�IORRG�DUHDV��0/,7�'L0$36�

c(VWLPDWHG�IORRG�DUHDV�UHVXOWLQJ�IURP�UHVHUYRLU�IORRGLQJ��0$))��

c6DWHOOLWH�LPDJHV��DHULDO�SKRWRV�

SRO\JRQ�

PHVK

)ORRG�DUHD��SRO\JRQ���VWHSZLVH�GLVSOD\�RI�

IORRG�GHSWK��PHVK��

��� /DQGVOLGH /DQGVOLGH�DOHUWV� /DQGVOLGH�DOHUW�LQIRUPDWLRQ�UHOHDVHG�RU�QRW

UHOHDVHG�

c/DQGVOLGH�DOHUWV��-0$��

c/DQGVOLGH�DOHUWV��0/,7�'L0$36��
SRO\JRQ

���$QQRXQFHPHQW�LQ�HIIHFW

����

���1R�DQQRXQFHPHQW

����

��� 0HVK�LQIRUPDWLRQ�IRU�ODQGVOLGH�DOHUW

OHYHOV�

/DQGVOLGH�ULVN��H[WUHPHO\�OLNHO\��YHU\�OLNHO\��DOHUW�

FDXWLRQ�����NP�PHVK�VL]H��

c2QOLQH�ZHDWKHU�LQIRUPDWLRQ��-0%6&��-0$��
PHVK 6WHSZLVH�GLVSOD\�RI�ULVN�

��� /DQGVOLGH�ORFDWLRQ� /DQGVOLGH�ORFDWLRQ��W\SH��URFNIDOOV��HDUWK�VOLGH�

GHEULV�IORZV��HWF����FLUFXPVWDQFHV�

c/DQGVOLGH��HWF���0/,7�'L0$36�
SRLQW ,FRQ�LQGLFDWLQJ�RFFXUUHQFH�ORFDWLRQ�

1R� 'LVDVWHU�LQIRUPDWLRQ�SURGXFWV� ,QWHJUDWHG�LWHPV� 0DLQ�GDWD�VRXUFHV��6'6�LWHPV�� )HDWXUH�W\SH�DQG�OHJHQG�RI�&23�
&DWHJRU\� 7LWOH�

���'DPDJH� &DVXDOWLHV�

PLVVLQJ�SHUVRQV

&DVXDOWLHV� 1XPEHU�RI�SHRSOH�FRQILUPHG�RU�SUHVXPHG�GHDG�

PLVVLQJ��RU�LQMXUHG�

c'DPDJH�UHSRUW��)'0$�)RUP�1R����

c/DQGVOLGH��HWF����FDVXDOWLHV��0/,7�'L0$36��

c5HDO�WLPH�GDPDJH�HVWLPDWHV��1,('�6,3����

!

SRO\JRQ

���'HDWK�V��RFFXUUHG

���,QMXU\�RFFXUUHG�

���1R�FDVXDOW\�UHSRUWHG�

���'HDWKV�HVWLPDWHG��QR�UHSRUW�

PHVK 6WHSZLVH�GLVSOD\�RI�WKH�VFDOH�RI�GDPDJH�

��� 6WDWXV�RI�LVRODWLRQ� 1XPEHU�RI�SHRSOH�DQG�KRXVHKROGV c,VRODWHG�DUHDV��PXQLFLSDOLWLHV� SRO\JRQ 3RO\JRQ�LQGLFDWLQJ�LVRODWHG�DUHD�

��� 'LVWULEXWLRQ�RI�SHRSOH� (VWLPDWHG�SHRSOH�IORZ c3HRSOH�IORZ�GDWD� PHVK 6WHSZLVH�GLVSOD\�RI�GHQVLW\�

��� %XLOGLQJ� 6WDWXV�RI�UHVLGHQWLDO�GDPDJH� 1XPEHU�RI�VWUXFWXUHV�WRWDOO\�KDOI�GHVWUR\HG�

IORRGHG�DERYH�EHORZ�IORRU�OHYHO�

c'DPDJH�UHSRUW��)'0$�)RUP�1R����

c/DQGVOLGH��HWF����UHVLGHQWLDO�GDPDJH��0/,7�'L0$36��

c5HDO�WLPH�GDPDJH�HVWLPDWHV��1,('�6,3����

!

SRO\JRQ

���0DMRU�GDPDJH�RFFXUUHG������VWUXFWXUHV�
RU�PRUH��

���'DPDJH�RFFXUUHG

��� 6WDWXV�RI�QRQ�UHVLGHQWLDO�GDPDJH 1XPEHU�RI�VWUXFWXUHV�WRWDOO\�KDOI�GHVWUR\HG�

IORRGHG�DERYH�EHORZ�IORRU�OHYHO�

���1R�GDPDJH

���8QNQRZQ

PHVK 6WHSZLVH�GLVSOD\�RI�WKH�VFDOH�RI�GDPDJH�

��� )DFLOLW\� 6WDWXV�RI�JRYHUQPHQW�EXLOGLQJV *RYHUQPHQW�EXLOGLQJV�XVDEOH�RU�XQXVDEOH
7KHLU�DWWULEXWHV�

c'DPDJH�UHSRUW��)'0$�)RUP�1R����

c'DPDJHG�ORFDO�JRYHUQPHQW�EXLOGLQJV��0,&��

c/RFDWLRQ�GDWD�RI�SXEOLF�IDFLOLWLHV��0/,7��

!

!

SRLQW

���8QXVDEOH�

���'DPDJHG�EXW�XVDEOH�

��� 6WDWXV�RI�(GXFDWLRQDO�IDFLOLWLHV (GXFDWLRQDO�IDFLOLWLHV�XVDEOH�RU XQXVDEOH
7KHLU�DWWULEXWHV�

c'DPDJH�UHSRUW��)'0$�)RUP�1R����

c(GXFDWLRQDO�IDFLOLWLHV��0(;7��
���8VDEOH�

!

���8QNQRZQ���� 6WDWXV�RI�IDFLOLWLHV�IRU�VRFLDO�ZHOIDUH 'DPDJH�VWDWXV�RI�IDFLOLWLHV�IRU�WKH�HOGHUO\��WKH

GLVDEOHG��DQG�FKLOGUHQ�

c6WDWXV�RI�IDFLOLWLHV�IRU�WKH�HOGHUO\��0+/:�

c6WDWXV�RI�IDFLOLWLHV�IRU�WKH�GLVDEOHG��0+/:��

c6WDWXV�RI�IDFLOLWLHV�IRU�FKLOGUHQ��0+/:��

��� 6WDWXV�RI�ULYHUV�DQG�GDP�IDFLOLWLHV /RFDWLRQ�DQG�GHWDLOV�RI�GDPDJH�RQ�ULYHULQH�GDP

IDFLOLWLHV�

c)ORRG�IRUHFDVW�IRU�GHVLJQDWHG�ULYHUV�� IORRG�LQFLGHQFH��-0$�

c,QIRUPDWLRQ�RQ�ULYHU�UHODWHG�GDPDJH��0/,7�'L0$36��

c,QIRUPDWLRQ�RQ�GDPDJH�WR�GDPV�ZHLUV��0$))��

!

SRLQW

!

,FRQ�LQGLFDWLQJ�GDPDJH�ORFDWLRQ�

��� ! 6WDWXV�RI�DJULFXOWXUDO�IDFLOLWLHV /RFDWLRQ�DQG�GHWDLOV�RI�GDPDJH�RQ�DJULFXOWXUDO

IDFLOLWLHV��LUULJDWLRQ�FKDQQHO��ZDWHU�JDWH��

c,QIRUPDWLRQ�RQ�GDPDJH�WR�DJULFXOWXUDO�IDFLOLWLHV��0$))�

c5LVN�RI�UHVHUYRLU�IDLOXUH��0$))�6,3���� SRLQW ,FRQ�LQGLFDWLQJ�GDPDJH�ORFDWLRQ�

��� 6WDWXV�RI�LQGXVWULDO�IDFLOLWLHV� /RFDWLRQ�DQG�GHWDLOV�RI�GDPDJH�RQ�LQGXVWULDO

IDFLOLWLHV��IDFWRULHV��LQGXVWULDO�FRPSOH[HV��HWF���

c,QIRUPDWLRQ�RQ�GDPDJH�WR�LQGXVWULDO�IDFLOLWLHV��0(7,�

c,QIRUPDWLRQ�RQ�GDPDJH�WR�QXFOHDU�SRZHU�SODQWV��0(7,�� SRLQW ,FRQ�LQGLFDWLQJ�GDPDJH�ORFDWLRQ�

��� 6WDWXV�RI�IXHO�VXSSO\� *DV�VWDWLRQV�RSHQ�RU�FORVHG��WKHLU�DWWULEXWHV

�QDPH��DGGUHVV��HWF���

c,QIRUPDWLRQ�RQ�JDV�VWDWLRQ�DYDLODELOLW\��0(7,�

c,QIRUPDWLRQ�RQ�JDV�VWDWLRQ�DYDLODELOLW\��FRPSDQ\�ZHEVLWHV��
!

!

SRLQW

���2SHUDWLRQ�VXVSHQGHG�

���2SHQ�ZLWK�OLPLWDWLRQ�

���2SHQ�

���8QNQRZQ�

��� 7UDIILF� 6WDWXV�RI�URDGV� ,QIRUPDWLRQ�RQ�YHKLFXODU�WUDYHO�EDQV�IRU�URDGV

5HVWULFWHG�VHFWLRQV�

5HVWULFWHG�VSRWV��GDPDJHG�VSRWV��

3UHYLRXV�YHKLFOH�WUDIILF�

5HVWULFWLRQ�GHWDLOV�

&DXVHV�

$WWULEXWHV�RI�URDGV��QDPH��VHFWLRQ�QDPH��

c5RDGV��KLJKZD\V��QDWLRQDO�URDGV��SUHIHFWXUDO�URDGV��PXQLFLSDO

URDGV��IDUP�URDGV���GDPDJH�LQIRUPDWLRQ��0/,7�'L0$36��GDPDJH�

UHSRUWV�IURP�SUHIHFWXUDO�DQG�PXQLFLSDO�JRYHUQPHQWV��SXEOLF�URDG�

FRUSRUDWLRQV��URDG�RSHUDWRUV��0$))��

c9,&6�EDVHG�LQIRUPDWLRQ�RQ�WUDIILF�FRQJHVWLRQ�DQG�UHVWULFWLRQV�

�-$57,&��

c3UHYLRXV�URDG�WUDIILF��,76�-DSDQ��

c/LYH�FDPHUDV�RQ�URDGV��0/,7��

c6DWHOOLWH�LPDJH��DHULDO�SKRWR��-$;$��0/,7��DHUR�VXUYH\�FRPSDQLHV�

c'LJLWDO�5RDG�0DS�B'50��

c+D]DUG�LQIRUPDWLRQ��0/,7��1(;&2��ORFDO�JRY�C�

!

!

!

!

!

OLQH�

���&ORVHG�

���2SHQ�ZLWK�OLPLWDWLRQ�

���2SHQ�

���8QNQRZQ�

��� 6WDWXV�RI�UDLOURDG�RSHUDWLRQ� 2SHUDWLRQ�VWDWXV�RI�UDLOURDGV

�VXVSHQGHG��UHVWULFWHG��QRUPDO��

7KHLU�DWWULEXWHV��OLQH�QDPH��VHFWLRQ��

c5DLOURDG�VHUYLFH�LQIRUPDWLRQ��0/,7�'L0$36�

c5DLOURDG�VHUYLFH�LQIRUPDWLRQ��UDLOURDG�FRPSDQLHV��
!

OLQH�

���2SHUDWLRQ�VXVSHQGHG

���2SHUDWHG�ZLWK�OLPLWDWLRQ

���1RUPDO�RSHUDWLRQ

���8QNQRZ

'DPDJH�VWDWXV�RI�VWDWLRQ�EXLOGLQJV�DQG�UDLOV SRLQW ,FRQ�LQGLFDWLQJ�GDPDJH�ORFDWLRQ�

!
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1R� 'LVDVWHU�LQIRUPDWLRQ�SURGXFWV� ,QWHJUDWHG�LWHPV� 0DLQ�GDWD�VRXUFHV��6'6�LWHPV�� )HDWXUH�W\SH�DQG�OHJHQG�RI�&23�
&DWHJRU\� 7LWOH�

���! ! 6WDWXV�RI�EXV�RSHUDWLRQ� 2SHUDWLRQDO�VWDWXV�RI�EXV�DQG�KLJKZD\�EXV

5RXWH�QDPH�

2SHUDWLRQDO�URXWH�

c8QDYDLODEOH�URXWH�B0/,7�'L0$36C

c/RFDWLRQ�RI�EXV�WHUPLQDO��0/,7�� OLQH�

���2SHUDWLRQ�VXVSHQGHG

���2SHUDWHG�ZLWK�OLPLWDWLRQ

���1RUPDO�RSHUDWLRQ

���8QNQRZ

��� 6WDWXV�RI�SRUW�IDFLOLWLHV� 3RUW�IDFLOLWLHV�DYDLODELOLW\

7KHLU�DWWULEXWHV�

2SHUDWLRQDO�VWDWXV�RI�ZDWHU�WUDQVSRUWDWLRQ�

c3RUW�DLUSRUW�LQIRUPDWLRQ��0/,7�'L0$36�

c2SHUDWLRQDO�VWDWXV��WUDQVSRUWDWLRQ�FRPSDQ\
V�ZHEVLWHVC�

c/RFDWLRQ�RI�SRUW��0/,7��

c/RFDWLRQ�RI�DLUSRUW�DQG�KHOLSRUW��0/,7��

!

!

SRLQW

���&ORVHG�

���5HVWULFWHG��HPHUJHQF\�XVH�RQO\��

��� 6WDWXV�RI�DLUSRUW�IDFLOLWLHV� $LUSRUW�IDFLOLWLHV�XVDEOH�RU�XQXVDEOH

7KHLU�DWWULEXWHV�

)OLJKW�VWDWXV�

���8VDEOH�

���8QNQRZQ�

���! /LIHOLQH� 6WDWXV�RI�HOHFWULF�SRZHU�VXSSO\ 1XPEHU�DQG�SURSRUWLRQ�RI�KRXVHKROGV

H[SHULHQFLQJ�SRZHU�RXWDJH�

c1DWLRQZLGH�LQIRUPDWLRQ�RQ�SRZHU�RXWDJH��0(7,�

c3RZHU�RXWDJH�LQIRUPDWLRQ��HOHFWULF�SRZHU�FRPSDQLHV��
!

!

SRO\JRQ

���6HUYLFH�VXVSHQGHG������RU�PRUH��

��� 6WDWXV�RI�JDV�VXSSO\� 5DWH�RI�VXVSHQGHG�VXSSO\��QXPEHU�RI�KRXVHKROGV

H[SHULHQFLQJ�VXVSHQGHG�VXSSO\�

c1DWLRQZLGH�LQIRUPDWLRQ�RQ�JDV�VWRSSDJH��0(7,�

c*DV�VXSSO\�LQIRUPDWLRQ��HDFK�JDV�FRPSDQLHV��
���6HUYLFH�SDUWLDOO\�VXVSHQGHG�

��� 6WDWXV�RI�ZDWHU�VXSSO\� 5DWH�RI�VXVSHQGHG�VXSSO\��QXPEHU�RI�KRXVHKROGV

H[SHULHQFLQJ�VXVSHQGHG�VXSSO\�

c1DWLRQZLGH�LQIRUPDWLRQ�RQ�ZDWHU�VWRSSDJH��0+/:�
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correctly.
As we have mentioned in the previous section, the

NISC is publishing sixteen EEIs for disaster and emer-
gency response. While the Japanese government currently
does not have an information framework like the EEI, we
suppose that we can provide almost the same quality of
information products using the SDIP. Since the current
SDIP is just a draft, it should be examined by various

stakeholders. We plan to propose the draft SDIP to the
working group hosted by the Cabinet Office and discuss
disaster-information sharing.

6. Common Operational Picture

The term, COP, is usually used in the military sense.
COP is also known as a sort of tactical map that is used
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'

Fig. 4. Conceptual image of an information product as a service of S-COP based on SDIP.

for sharing an overview of a battlefield. On the other hand,
in the field of disaster management, it means the set of in-
formation products (including maps) that is used to con-
stitute the common recognition of the disaster situation
between the disaster response entities [11]. At the time
of disaster, maps are doubtlessly important information
products, but there are many other types of information,
such as tables, photos, movies, and chronologies, that are
also important to the management of disaster response ac-
tivities. COP is a concept that includes all of these nec-
essary information products to be shared between various
disaster response entities.

We have discussed SDIP in the previous section, and
according to that, the COP is constituted from the SDIP.
However, it is not feasible to cover all disaster-response
activities with only one COP. We suppose that the COP
principally should be constituted from such essential in-
formation products as passable road information, shel-
ter information, and medical facilities information, which
might be used to recognize the disaster situation by most
disaster response organizations. We call this category of
COP the “Primary COP” (P-COP). Additionally, particu-
lar groups of response organizations need the specific set
of SDIP to sharing information that is required for profes-
sional purposes. For example, in the field of emergency
medicine, such dispatched teams as DMAT, the Disaster
Psychiatric Assistance Team (DPAT), the Japan Medical

Association Team (JMAT), and the Disaster Health Emer-
gency Assistance Team (DHEAT) must necessarily share
information regarding the physical status of medical facil-
ities, capacities of the core hospitals of disaster medicine,
passable roots to Stage Care Units (SCUs), and locations
of shelters. This information should be combined with the
Primary COP to share common recognition of the general
situation with other response organization groups. We call
this category of COP the “Specific COP” (S-COP).

The P-COP set can be standardized across most disas-
ter responses. On the other hand, the S-COP set might
vary with the type of disaster and the purposes of the
emergency response activities. If we create S-COPs re-
sponding to each activity, the number of S-COPs can be-
come huge. Therefore, it is necessary to organize S-COPs
according to some sort of disaster response information
structure, such as SDIP.

We provided a COP for road status and for shelter sta-
tus at the on-site disaster management headquarters in Ku-
mamoto prefecture.Fig. 4 shows the typical COP build-
ing process based on the SDIP concepts. In addition,
we provided many S-COPs on the demands of the CAO,
DMAT, DPAT, mobile-phone carrier companies, NGOs,
and municipality’s offices. We created each COP by hand,
which might easily cause a shortage of resources. If we
consider the disaster response for such great disasters as
the Nankai Trough Earthquake, it is necessary to prepare
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disaster-information systems that are capable of handling
SDIP and COP.

7. Conclusion and Further Discussion

At the beginning of this paper, we mentioned that it
is important to discuss the essential concept of informa-
tion sharing prior to talking about the functions of infor-
mation systems. We have discussed the SDS, SDIP, and
COP, which are essential elements of accomplishing the
purpose of information sharing. Now we are prepared to
consider the design of disaster information systems. Since
there are few spaces in which to mention this theme, we
would like to point out only the issues with designing a
disaster information system.

We suppose that the primary requirement of a disas-
ter information system is that it provide useful disaster
information, such as the SDIP and COP, to disaster re-
sponse sites without carrying out unnecessary tasks. From
the viewpoint of information technology, interoperability
and a cloud-based system are necessary technologies in
accomplishing this goal [19]. On the other hand, from
the viewpoint of feasibility, the important point is that the
value of the information is worth paying the cost (time
and manpower). Additionally, the cost of obtaining the
information must be equivalent or lower than other ways
of doing so. Disaster response people want to get useful
information on how to manage shelters, where to dispatch
the DMAT, and which roads are passable, not on how to
use information systems.

Therefore, there are two essential approaches that sat-
isfy the primary requirements, as follows:

A) Improve the value of information
B) Reduce the cost of obtaining valuable (useful) infor-

mation

Both the SDIP and COP belong to approach A. As we
have discussed above, we need disaster information sys-
tems capable of handling a large amount of information at
the time of a great disaster. Thus, the design of a disaster
information system using approach B is a critical path to
a truly useful disaster management system. It must be de-
signed not from the supply side but from the viewpoint of
the user who is responsible for disaster management. Our
research on this issue is ongoing, and further discussion
will be taken up in future papers.
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