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Abstract

In Japan, many municipalities face on the lack of human resources with high specialty and budget for disaster risk
management. According to the survey by the Ministry of Internal Affairs and Communications, one third of municipalities
have no specific staff for disaster risk management. This leads to difficulty in planning appropriate measures according to
the characteristics and circumstances of each municipality. In actuality, through the questionnaire survey which our group
conducted to municipalities, they pointed out the limitation of human resources and budget as the top and the 2nd most
critical issues on the disaster-related measure planning.

On the other hand, under the circumstance that the number of municipality staffs has been decreasing for the last 20
years, the good coordination against large-scale disaster is necessary among individual, community, local municipality and
government. However, there is no proper table and coordination system which individual and community can join on the
planning of municipalities. Considering these issues, the primary objective of this study is to provide useful and robust tool
for the effective and cooperative disaster-related measure planning including concrete action plan.

To achieve this objective, the Comprehensive Disaster Risk Management Matrix using the concept of the project
management was developed and proposed as one of the outputs by the Special Committee for Regional Disaster Prevention
Plan on Japan Society for Civil Engineering, which was established after the Great East Japan Earthquake in 2011. This
matrix has stakeholders on vertical line, and seven phases on disaster management cycle, namely, damage mitigation,
preparedness, prediction and early warning, damage assessment, emergency disaster response, recovery and reconstruction
on horizontal line. Disaster-related measures including detail information and past good practices were listed up in each cell,
which is named as Ideal Situation Matrix (ISM), so that each stakeholder can find what and how to do in each phase. This
matrix is expected to be utilized in the discussion on the role and coordination according to the each capacity of
stakeholders.

Another function of the matrix is to generate action plan containing effective disaster-related measures. Action ltem
Matrix (AIM), which is equivalent to the aggregation of necessary measures, can be obtained by the difference between
ISM and Current Situation Matrix (CSM), which is ISM-CSM. Finally, the action plan can be produced by prioritizing the
AIM with effectiveness considering provided time and budget.

The local government is expected to check the state of the progress by continuously comparison of the two matrixes,
which enables disaster risk management to be on the Plan-Do-Check-Act management cycle. This methodology is expected
to be the powerful tool for both robust policy-making and effective management according to the social and environmental
situation.
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1. Introduction

The work presented here is for developing useful and robust tool for the effective and cooperative disaster-
related measure planning.

After the Sendai Framework adopted at the Third UN World Conference on Disaster Risk Reduction in
2015, more and more attentions are paid to disaster risk reduction (hereinafter referred as “DRR”) activities.
However, most of the persons in charge of DRR measure planning in local governments and communities do not
have enough experience and expertise to make proper DRR activity from the comprehensive viewpoint, which
leads to have tendency to work with the easy and noticeable activities. Under this situation, the tool for logical
and comprehensive DRR measure planning is strongly required.

In this background, the Comprehensive Disaster Risk Management Matrix (hereinafter referred as
“CDRM Matrix) using the concept of the project management was developed and proposed as one of the
outputs of the Special Committee for Regional Disaster Prevention Plan on Japan Society for Civil Engineering
(JSCE), which was established after the Great East-Japan Earthquake in 2011.

In the following, the existing situation of DRR measure planning in Japan is reviewed in Chapter 2; the
necessary factor for comprehensive disaster risk management and the overview and methodology of the CDRM
Matrix is explained in Chapter 3; the component of the CDRM Matrix published on the website is described in
Chapter 4; and finally the conclusion and future issues are stated in the Chapter 5.

2. Situation of disaster management planning in Japan

In Japan, as many other countries face, it is difficult to get enough budget for DRR measure planning. Fig.1
shows the transition of DRR-related budget in Japan. It was increased temporarily after the 1995 Kobe
Earthquake, but since then it continued to decrease until the 2011 Great East-Japan (Tohoku-Pacific Ocean)
Earthquake. This fact illustrates the difficulty getting constant budget and maintaining the continuous
implementation of DRR measures.
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Fig. 1 — Transition of budget related to DRR in Japan [1]
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As a background of this trend, there are two critical problems at local level.

2

One problem is that local governments do not have enough budget and resources for DRR planning. Fig.2
illustrates the result of questionnaire survey which our team conducted to municipalities in 2012[2]. As this
figure shows, many of local governments pointed out the lack of professional staff and budget as the top and the
2nd most critical issues on the DRR measure planning.

As a matter of fact, another survey data by the Ministry of Internal Affairs and Communications shows
that one third of municipalities in Japan have no specific staff for disaster risk management [3]. This situation

leads local governments to have difficulty in planning appropriate measures according to the characteristics and
circumstances of their municipality.
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Fig. 2 — Questionnaire survey result on “What is the most critical issue on DRR measure planning”

Another problem is that there is no appropriate table or coordination system which local residents and
community can join on DRR planning at government level, though the good coordination against large-scale
disaster is strongly required especially under the situation of depopulation in Japan.

Based on these problems, it is required to develop a robust tool for DRR measure planning which has
characteristics as follows:

1) The tool with which DRR measure planners can make own action plan by themselves even if they have few
human resources and expertise.

2) The tool which enables individual, community, local municipality and government to discuss and coordinate
DRR measure planning together.

As the solution for issues described above, the Comprehensive Disaster Risk Management Matrix was
developed and proposed by the Special Committee for Regional Disaster Prevention Plan on JSCE, which was
established after the 2011 Great East-Japan Earthquake.
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3. The overview and methodology of the Comprehensive Disaster Risk Management
Matrix(CDRM Matrix)

3.1 The basic concept for comprehensive disaster risk management

The basic concept of the CDRM Matrix is based on the project management and program management, and it is
composed from two important factors on DRR, namely, disaster management cycle and good balance among
stakeholders. Next two sections introduce these important factors.

3.1.1 Disaster management cycle

DRR measures are composed of pre-disaster measures and post-disaster measures. Furthermore, as Fig.3 shows,
these two can be divided into seven phases, namely, damage mitigation, preparedness, prediction and early
warning, damage assessment, emergency disaster response, recovery and reconstruction. Effective disaster
measures can only be implemented with good combination of measures on these seven phases, based on the
characteristics of hazard type and social condition.
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Fig. 3 — Disaster management cycle

3.1.2 Good balance among stakeholders

In addition to the seven phases illustrated in the previous section, it is also important on the effective DRR to
share the responsibility and role; DRR measures should be implemented not only by the government but also by
the local resident and communities. In Japan, we call it self-help effort, mutual assistance and public support.

In many cases, these three stakeholders can complement each other and this balance on DRR is quite
important. It will cost a lot if everything is implemented only by government, but more effect with less cost will
be obtained with self-help effort by local resident and mutual assistance by community.
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3.2 Structure of CDRM Matrix

The structure of the CDRM Matrix describes the two important factors in the previous section: It has
stakeholders on the vertical line and seven phases of disaster management cycle on the horizontal line as shown
in Fig.4. By using this structure, the role and responsibility on each phase of disaster management cycle can be
arranged properly among stakeholders, according to the capacity of each stakeholder.
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Fig. 4 — Structure of CDRM Matrix

3.3 Comprehensive and continuous disaster risk management system using the CDRM Matrix

The next issue is how to implement DRR measures not temporary but continuously and effectively. On this
occasion, well-known methodology in project management can be applied to disaster risk management as Fig.5
illustrates.
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Fig. 5 — Continuous disaster risk management using the CDRM matrix
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Here, each step for continuous risk management is described as follows:

b

L

1) In advance, DRR measures necessary for each stakeholder on each disaster phase are listed up in each cell,
which is named as Ideal Situation Matrix (ISM).

2) Each stakeholder shall check whether each DRR measures are implemented or not with referring to ISM,
which is named as Current Situation Matrix (CSM)

3) By deducting CSM from ISM, the aggregation of necessary measures can be obtained, which is named as
Action Item Matrix (AIM).

4) Here, the action plan can be produced by prioritizing the AIM with effectiveness considering provided time
and budget.

5) By implementing and checking above three steps periodically, improved CSM, AIM and action plan can be
obtained. This periodical check enables DRR measures to be managed continuously and reasonably with the
Plan-Do-Check-Act management cycle.

4 The development of the CDRM Matrix on the website

The CDRM Matrix is published on the JSCE website (only written in Japanese) [4]. This website is composed of
three components, namely, (a) Matrix page, (b) Measure and project page and (c) Detailed project page. Each
page has the following contents:

(a) Matrix page

This page on the website provides the CDRM Matrix for four types of hazard, namely, earthquake, tsunami,
flood and volcanos. By clicking each grid of matrix, page shall move to (b) Measure and project page.

(b) Measure and project page

This page summarizes the DRR measures and projects which the selected stakeholder should implement on the
selected phase at (a) Matrix page. By clicking each project, page shall move to (c) Detailed project page.

(c) Detailed project page

This page contains the detail of each DRR project and provides information about good practices and lessons
learnt in past disasters.

’(a) Matrix page ’(b)Measure and project page ‘ ’(c) Detailed project page
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Fig. 6 — Structure of the CDRM Matrix on the website
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Fig.7 and 8 show examples of (b) measure and project page and (c) detailed project page on the actual website.
With this matrix, even if planners do not have enough knowledge on disaster or DRR, they can get to know what
measure or project should be done in each phase of disaster management cycle. In addition, they can get useful
information for actual implementation of DRR measures with this matrix.
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Fig. 7 — Example of (b) measure and project page (items of local government on the phase of damage mitigation)
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5 Conclusion and future issues

2

L

The local government is expected to check the state of the progress by continuously comparison of the two
matrixes of ISM and CSM, which enables disaster risk management to be on the Plan-Do-Check-Act
management cycle. This methodology is expected to be the powerful tool for both robust policy-making and
effective management according to the social and environmental situation.

On the other hand, this matrix is still a prototype and further revision is required. Our group is planning to
add the feedback function of outputting the radar chart which shall indicate the weak point on DRR according to
the user’s input. In addition, our group will demonstrate in several local governments and get feedback from the
users.
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