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A Study on Trend Analysis of Disaster Prevention Research
in Academic Societies

SERE ik, H R e

Shinya KONDO' and Kimiro MEGURO'

U R AR PE AR IR T

Institute of Industrial Science, the University of Tokyo

In this study, the authors extracted papers and reports on disaster prevention from an academic societies’

proceedings and analyzed the trend of disaster prevention research fields automatically from preset standpoints.
Specifically, a database of research papers related to disaster prevention was built, and analysis standpoints such as

"

"type of disaster," "type of countermeasures,

and "type of disaster effects" were set. Keywords related to these

standpoints were collected, and research papers on disaster prevention were extracted from the database using full-
text search. Furthermore, the "hitting rate" was calculated based on the distribution of keywords within the full-text
search, which made it possible to analyze the trend of each academic society.

Keywords: trend analysis, full-text searching, academic society
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A Analysis of the Trends of Academic Society research on Disaster Prevention

. 1 1
Otk it ,  H &R AR

1 2

Shinya KONDO and Kimiro MEGURO

" BURUK SRR FE AR FE T

Institute of Industrial Science, The University of Tokyo

In Japan, many researchers from various fields study on disaster prevention and present or publish their results
through various academic societies. However, it is not easy to know through which academic society researchers
present their research, so the trends of academic society research is not understood comprehensively and it is difficult
to see the relationships between the academic societies. In this study, the authors analyze the trend of academic

society research on disaster prevention and clarify the relationships between the academic societies.

Keywords : trend analysis, full-text searching, academic society
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SUMMARY:

In this study, the authors propose a web-based system aiming to analyse trends of past disaster researches. In
particular, the authors plan to build “research paper database” and a “collection of keywords.” The research
paper database will consist of contents of research papers published in the Proceedings of the past World
Conferences on Earthquake Engineering (WCEEs) with information regarding the authors. Each keyword in the
collection of keywords will describe the research field on disaster and has set indexes such as “type of disaster,”
“type of countermeasures,” and “type of object of damage.” The disaster list will consist of disaster happened in
the past and in the future. Furthermore, the proposed system has three functions and a full-text search of a
research paper database: “trend analysis of disaster research,” “impact analysis of disaster,” and “search for
related research.”

Keywords: trend analysis, web-based system, the World Conference on Earthquake Engineering

1. INTRODUCTION

In our world, many disasters (earthquake, volcanic disaster, flood, etc.) occurred and cause extensive
damage. Till date, many researchers from various academic fields have studied disaster and disaster
countermeasures, aiming to decrease negative impact due to disasters.

Disaster research has wide fields from pure to practical sciences, and structural and non-structural
measures. Researchers tend to make presentations on their research results at the conferences and
meetings that their primary academic societies hold. Therefore, even if there are many useful research
outcomes for disaster management, it is very difficult to overlook them from bird-eye as the number of
societies is many and they are divided into many small fields. There is a need to establish an
environment to overlook all related researches from bird-eye and share them.

In recent years, the service for research result searching and sharing has been developed in various
fields and it becomes possible to check and get necessary information from libraries by remote.
Google has opened a service of Google Scholar and it provides a simple way to broadly search for
academic literature. From the Google Scholar, users can search across many sources in different fields:
articles, papers and reports, books, abstracts and opinions, from academic publishers, professional
societies, online repositories, universities and other web sites. Thomson Reuters is offering Web of
Science. This service, which provides users with a search function with high speed citations and can
easily identify author information can be easily identified, has been utilized researchers, administrators,
university faculty, and students. And this service can be subject to important publications and
influential journals more than 11,600 around the world dating back to 1900, to analyze the citation
pattern to perform a search across the fields.

As above mentioned, general environment that can share the results of individual studies has been
established. However, in order to use efficiently disaster research results for disaster management



around the world, we should grasp an overall picture and characteristic of disaster related researches.

In this study, as the first step of the research, the authors propose a web-based system aiming to
understand an overall picture of earthquake disaster researches. This system has a function to analyse
trends of past researches from the various viewpoints of disaster management. Furthermore, users can
grasp the impact on the study of disasters, and it becomes possible to search related researches. In this
paper, the authors try to build a prototype of proposed system using the research papers published in
the proceedings of all the past World Conferences on Earthquake Engineering (WCEEs), and some
results of analysis are introduced.

2. BUILDING DATABASE FOR PROPOSED SYSTEM
2.1. Research Paper Database

In order to make full-text search and mining of research papers and reports possible, we have
established a research paper database using research papers published in the proceedings of all the past
WCEEs. These papers are obtained from the website which National Information Centre of
Earthquake Engineering (2009) has opened. Table 2.1 shows the number of research papers published
in the proceedings of each conference. Each research paper is saved as a PDF file, and text data were
extracted using “Adobe Acrobat 9.0” as OCR software.

Table 2.1. The Number of Research Papers Published in the Proceedings of the Past WCEEs

Conference Number of papers

1st, United States, 1956 42

2nd, Japan, 1960 134
3rd, NewZealand, 1965 165
4th, Chile, 1969 167
Sth, Ttaly, 1974 452
6th, India, 1977 669
7th, Turkey, 1980 743
8th, United States, 1984 845
9th, Japan, 1988 1004
10th, Spain, 1992 1191
11th, Mexico, 1996 1437
12th, New Zealand, 2000 1519
13th, Canada, 2004 2341
14th, China, 2008 3008

2.2. Collection of Keywords

In this section, the collection of appropriate keywords from disaster management viewpoints set in
advance is described. Keywords are selected based on disaster prevention glossary in Japan and added
from the proceedings of the disaster-related academic societies in Japan. Furthermore, the opinions of
researchers in disaster fields are reflected to the collection of keywords. Keyword that is difficult to
recognize the meaning in terms of disaster management in a single word, such as "rock", "water",
"stress", etc. are removed. And keyword such as "disaster management" that has a broad concept and
is difficult to classify research fields are excluded. Finally, the total number of keywords is 1,392.

To each keyword, indexes, such as "type of disaster,” "type of countermeasures," and "type of object
of damage" are set as shown in Table 2.2. "Type of disaster" means a kind of hazards, such as
earthquake, volcano, flood, etc. that may become cause of damage and disaster (Table 2.3). "Type of
measures” is a classification based on the concept of disaster life cycle (Meguro and Murao, 2008) as
shown in Table 2.4. "Type of object of damage" means the target of disaster countermeasures and
object of damage (Table 2.5).



Table 2.2. Example of indexes setting

Keywords Disaster Countermeasures Disaster effects

Tsunami warning Earthquake | Disaster prediction
(Tsunami) | and warning

Disaster prevention

. Preparation
learning

Dangerous area of

slope failure Mitigation Natural slope (Landslide)

Table 2.3. The number of keywords set with the indexes “Type of Disaster”

Index name Number of keywords

Volcanic disasters 58
Storm and flood 167
Earthquake 307
Large scale fire 126
Man-made disaster 10
International disaster relief 10
Others 8

Table 2.4. The number of keywords set with the indexes “Type of Countermeasures”

Index name Number of Keywords
Hazard mechanism 288
Damage mechanism 313
Mitigation 153
Preparedness 105
Prediction and early warning 27
Damage assessment 49
Emergency disaster response 72
Recovery 36
Reconstruction 48
Information and communication 26

Table 2.5. The number of keywords set with the indexes “Type of object of damage”

Index name Number of keywords
INatural slope (Landslide) 33
Earth structure (Embankment) 16
Ground deformation (Liquefaction) 10
Debris flow 13
Structure damage (Civil infrastructure) 55
Structure damage (Building) 53
Structure damage (Others) 3
Fire spread 12
Lifeline and system 21
Transportation (road, railway, harbor) 12
Human loss 13
Affected people (refugees) 24
Industrial damage (Business interruption) 11




3. DISTRIBUTION OF FIELD OF RESEARCH PAPERS

In this chapter, the distribution of research papers is calculated. The full-text search of the research
paper database extracts keywords which consist of the collections of keywords. In this study, MeCab
(Kyoto University and NTT communications) is used for full-text search. MeCab is the software for
morphological analysis of Japanese text.

One research paper has been allocated to the research field based on the number of appearance of the
keyword. In this study, this value is defined as the hitting ratio (Eqn. 3.1). Research fields are
composed by items in two indexes. Two indexes (index “a” and index “b”) are selected from “type of
disaster,” “type of countermeasures,” and “type of object of damage.”

szu,z =1 3.1)
i

(m, ;, ‘Hitting ratio in item "i" (index "a") and item " j" (index "b") of paper"1")

Hitting ratio of the research paper is expressed as a product of the value of item "i" of index "a" and
item "j" of index "b". This value is the number of appearance of the keyword divided by the total
number of keywords (Eqn. 3.2).

X. y
! J
Ly X J

DTS I (3.2)

_ The number of appearanceof keywords(index"a", item"1")

m ;=

i non

The total number of keywords(index"a", item"i")

_ The number of occurrences of keywords (index "b",item" j")

Vi The total number of keywords (index "b",item" j")

The sum of hitting ratio of the research paper in a proceedings is the number of research papers
considering hitting ratio in a proceedings (Eqn. 3.3).

Nab
M, ;= Zmi,j,l' (3.3)
=1
(M, ; : The numberof researchpapersconsidering hitting ratioin a proceedings in item"i" (index "a")

anditem" j" (index"b"))

(N, : The numberof researchpapershavingkeywords(index"a"and index"b"))

The number of research papers considering hitting ratio in a proceedings divided by the number of
research papers with keywords (index "a" and index "b") is the hitting ratio of a proceedings (Eqn.
3.4).

I)i,j:Mi,j/Nab;

(P, :Hittingratio of a proceedings initem"i" (index"a") anditem" j" (index"b"))

(3.4)

4. OUTLINE OF FUNCTIONS
The proposed system has three functions to analyse trends of past researches from the viewpoint of

disaster management: “trend analysis of disaster research,” “impact analysis of disaster,” and “search
for related research.”



4.1. Trend Analysis of Disaster Research

Using the function “trend analysis of disaster research,” users can see the hitting ratio of researches
published in a proceedings. Figure 4.1 shows a distribution diagram of the hitting ratio of a
proceedings. X-axis is set index "a", and Y-axis is set index "b". In this figure, the hitting ratio (%) of
a proceedings in item "i" (index "a") and item "j" (index "b") is described at the respective area
composed of item "i" and item "j". Area of the circle in respective area is proportional to the hitting
ratio. In this study, three indexes are set. Therefore, users can analyse the trend of disaster research

from the following three viewpoints.

Analysis A: “type of disaster” and “type of countermeasures”
Analysis B: “type of countermeasures” and “type of object of damage”
Analysis C: “type of disaster” and “type of object of damage”
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Figure 4.1. A distribution diagram of the hitting ratio of a proceedings

4.2. Impact Analysis of Disaster

In order to prepare for future disasters, it is necessary to organize problems and research results about
past disasters. “Impact analysis of disaster” is intended to analyse how long one disaster keeps impact
on disaster research. Using this function, users can see the time series variation of the number of
research papers related to past disasters. Specifically, a "disasters list" which is the summary of the
name of past disasters is built, and research papers with the name of disaster are extracted by the
full-text search of research paper database. In this paper, earthquake disasters occurred since 1900
killing more than a thousand people (United States Geological Survey: USGS) are used to a "disasters
list". The number of disasters extracted is 125.

4.3. Search for Related Research

In order to take advantage of a research paper on disaster countermeasures, it is necessary to extract
also research papers related to its contents. The function “search for related research” is intended to
search related research papers which have keywords or the name of past disasters. When users view
the page of a certain research paper, they can see the list of research papers related to its contents.



5. APPLICATION (WCEE)

In this paper, two results are described. The first is the result of trend analysis of disaster research
papers published in the proceedings of the all past WCEEs using the function "trend analysis of
disaster research". The second is the extraction result of research papers related to the past earthquake
disaster using the function “impact analysis of disaster.”

5.1. Trend Analysis of Disaster Research
Figure 5.1 shows distribution diagrams of the hitting ratio from the 1st to the 14th WCEE proceedings.

The X-axis shows "type of countermeasures" and the Y-axis shows "type of disaster effect." Contents
observed from these distribution figures are as below.
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Figure 5.1 (b). Distribution diagrams of the hitting ratio of all the past WCEE proceedings
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Figure 5.1 (c). Distribution diagrams of the hitting ratio of all the past WCEE proceedings
5.2. Impact Analysis of Disaster

Figure 5.2 shows the number of research papers related to the past earthquake disaster in descending
order using the function "impact analysis of disaster." This is intended for disaster with 5 papers or
more. The number of research papers related to the 1995 Kobe Earthquake in Japan is the largest. And
other earthquakes in Japan such as the 1923 Kanto Earthquake and the 1948 Fukui Earthquake are
well-researched.

Figure 5.3 shows the process of the number of research papers which are presented at each conference.
The target earthquake disasters have related research papers more than 20. Study of the 1995 Kobe
Earthquake has been an increase in the number of research papers from 1996. Research about
earthquake that occurred before the 1st conference tends to be continuously until 14th conference.
Many researchers presented research papers related to the 1976 Tangshan Earthquake at the 14th
China conference.
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Figure 5.2. The number of research papers related past earthquake disaster
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6. CONCLUSIONS

In this study, the authors proposed a web-based system aiming to understand and grasp overall picture
of disaster researches from bird-eye. Using this system, users can analyse the trend of disaster research
and grasp the changes of the number of research papers related to past earthquakes. In this paper, the
authors tried to apply the proposed system to analyse all research papers published in the proceedings
of all past WCEEs. As a result, the trend of disaster research field and research on past disasters from
the 1st to the 14th conferences become clear. In the future, the proposed system will be improved to
assist implementation of proper disaster countermeasures using disaster research database.
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ABSTRACT

Universities are responsible for cutting-edge research and the development of
human resources for the future, and thus they possess many valuable material and
data. During and after previous major disasters, universities have experienced
disruption of business continuity. Future major disasters, such as the next Tokyo
Earthquake or the next Tonankai and Nankai Earthquake, will certainly cause
damage to unmiversity students and faculty, loss of research materials and
literature, and damage to university research facilities, all of which are likely to
have a major impact on the world beyond our country. It is therefore important to
carefully considering disaster measures at universities.

The authors are building a university SCM (Service Continuity Management)
model for implementing measures to minimize the damage at universities after a
disaster, to enable the continuation of essential services, and to examine means
for the universities to contribute the surrounding area and serve as a leading
organization in the community.

The university SCM model extracts the essential services to conduct / continue /
resume university operations after a disaster, and considers how to conduct /
continue / resume the service level over time. Furthermore this model considers
measures for the pre-emergency, rescue, and recovery / reconstruction period for
the implementation / continuation / resumption of essential services.

In this paper, the several outline and results of a SCM workshop for extracting the
essential services of a university are reported.

Keywords: service continuity management, university, disaster management
manual, workshop

1. INTRODUCTION

Universities are responsible for cutting-edge research and the development of
human resources for the future, and thus they possess many valuable material and
data. During and after previous major disasters, universities have experienced
disruption of business continuity. After the 1923 Great Kanto Earthquake, the
University of Tokyo suffered building collapse and lost many valuable research
resources and references due to fire (Suzuki 2004). After the 1995 Kobe
Earthquake, many graduate students were killed by the collapse of their apartment
residents, and books were burnt or lost (General Affairs Division, General Affairs
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Department, Kobe University, 1996). After the 2011 Earthquake off the Pacific
Coast of Tohoku, damage to buildings and facilities such as laboratory equipment
affected university research (University of Tsukuba, 2011). Future major disasters,
such as the future Tokyo, Tonankai, and Nankai Earthquakes, will certainly cause
damage to university students, faculty and staff, loss of research materials and
literature, and damage to university research facilities, all of which are likely to
have a major impact on the world beyond our country.

On the other hand, universities fulfill several roles and functions. Especially in
inner-city areas, universities are expected to function as evacuation spaces since
many universities cover large areas. After the 1995 Kobe Earthquake, because
some classrooms were used as a refuge, it was difficult to conduct lectures at the
university (General Affairs Division, General Affairs Department, Kobe
University, 1996). After the 2011 Earthquake off the Pacific Coast of Tohoku,
university facilities were used as a temporary accommodation for the large
number of people stuck in the Tokyo metropolitan area (Prime Minister of Japan
and His Cabinet, 2011). These events illustrate that universities need to assume
that refugees will come from outside.

Some university researchers specialize in disaster prevention and are required to
contribute to community and regional (Neighborhood community, Municipality,
Prefecture, and Central government) disaster prevention. This means that
researchers who specialize in disaster prevention and could advise the disaster
management centers are likely to be absent from the university because
government would call them for assisting with disaster management.

Furthermore, universities have a large number of young people in their 20 mid-
late teens. Universities should consider how to support them for volunteering in
affected areas.

Thus, it is clear that universities need to consider disaster countermeasures from
peacetime. Until now, Iwaguchi introduced the Business Continuity Plan (BCP)
for the Tokyo Institute of Technology and discussed procedures for applying BCP
(Iwaguchi, 2008). Ohta built a system "Survivor Confirmation and Management
Service" at Nagoya University for sharing information to determine the
resumption of educational and research activities (Ohta, 2009). Kondo and
Meguro proposed a new style disaster management manual which have the
functions Analysis and Assessment of existing manuals, Independent edition by
each purpose / user, and Drafting and Updating of manual (Kondo and Meguro,
2008).

The authors are building a university SCM (Service Continuity Management)
model for implementing measures to minimize the damage at universities after a
disaster, to enable the continuation of essential services, and to examine means for
the universities to contribute the surrounding area and serve as a leading
organization in the community. In this paper, the several outline and results of a
SCM workshop for extracting the essential services of a university are reported.
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2. OUTLINE OF UNIVERSITY SCM MODEL

The university SCM model extracts the essential services to conduct / continue /
resume university operations after a disaster, and considers how to conduct /
continue / resume the service level over time. Furthermore, this model considers
measures for the pre-emergency, rescue, and recovery / reconstruction period for
the implementation / continuation / resumption of essential services. Outcome of
considering the SCM model is Service Continuity Plan, Disaster Reduction Plan,
and Disaster Management Manual.

There are two advantage of considering SCM model during peacetime. Firstly,
damage of university after disaster is minimized from three points: “Disaster
Mitigation”, “Preparedness / Disaster Response”, and “Optimum Recovery /
Reconstruction Plan”. “Disaster Mitigation” means efforts to prevent hazard from
becoming a disaster. “Preparedness / Disaster Response” means measures to
prevent the disaster from affecting / spreading widely. “Optimum Recovery /
Reconstruction Plan” means to recover and reconstruct from disaster as soon as
possible to reduce its effects to a minimum. Second, management policies and
organizational structure with limited resources can be considered when
constructing the SCM model in peacetime. After a disaster has occurred,
universities must carry out a lot of work with limited resources, but the resources
will increase with the passage of time. Therefore, universities should prepare an
environment for implementing essential services above the previous level. Figure
1 shows the image of the effects of the university SCM model.

Implementation of essential
services above the previous level

With SCM

100% |

Disaster
Mitigation

Preparedness
Disaster Response

Optimum Recovery
,/\ Reconstruction Plan
. \ /
lee?ster /i' % No SCM
Mitigation /Lg

saster

£mnunuo)
IAIIS JO oney

Di

v

Time from the event

Figure 1: Image of the effects of the university SCM model

Figure 2 is a flowchart considering the university SCM model. Firstly, university
faculty imagine the situation after a future disaster considering past disaster
management experiences, especially the 1995 Kobe Earthquake and the 2011
Earthquake off the Pacific Coast of Tohoku. Essential services are extracted using
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these images from various kinds of services. How to perform the essential
services is analyzed from the framework of the existing organization, the routine
work and managing information for works. The results of this analysis are
compared with the existing disaster management manual and are used for
updating this manual.

y
Comparing with
the existing manual

T T e e ———— ~
. A . \
Experience of past disaster WQrkshop/Meetmg 1
management :
The 1995 Kobe Earthquake — - "
The 2011Earthquake off the Imagining Extracting |
Pacific Coast of Tohoku 1| situation essential services :
: !
- ! . Framework of
Managing | o e
. . | ! existing
information 0 1 o
, " organization
- 1
Routine ! | Analyzing how to perform 1
works 1 the essential services
|
1
|
|
1

Existing disaster
management manual

| Updating

Disaster management manual revised edition

Figure 2: A flowchart considering the university SCM model

3. SCM workshop
3.1 Outline of SCM workshop

The objects of the SCM workshop in this study are extracting essential services
and analyzing works for performing essential services. These are seen in the
flowchart considering the university SCM model (Figure 2). This workshop is
based on the premise that essential services are extracted by the knowledge of
researchers who specialize in disaster reduction and the opinion of faculty and
staff who are familiar with university services. This workshop was conducted at a
university in Tokyo, and six faculty members and eight staff members participated.
They divided into three groups: three facilitators, two researchers specialized in
disaster prevention and one moderator.

First, the disaster management of Kobe University after the 1995 Kobe
Earthquake is explained and participants could easily imagine the situation after
future disaster. The moderator asked participants to extract the essential services a
university should perform after the next Tokyo Earthquake and to write them in
the card. The rules of writing are to clarify the subject and predicate, and
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participants considered services without reference to affiliation. The contents of
the cards were shared with the group and enhanced based on feedback from
researchers. Figure 3 shows an image of the discussion on the contents of cards.

Figure 3: Image of the discussion on the contents of cards
3.2 Results of a SCM workshop

Figure 4 shows the result of the SCM workshop: the essential services and timing
of implementation of these services. The horizontal axis shows the time from the
event. “Safety of life” means to ensure safety of students and faculty and staff
remaining at the university. “Prevention of second disaster” means to prevent
remaining people from human suffering such as fire prevention. “Role of
designated evacuation site” means to respond to evacuated residents. “Business
continuity” means to decide action policies about services for students such as
lecture, examination, and academic dissertation.

Time from the event
0 1day 2days 3days Tweek 2weeks 1month

Figure 4: The essential services and timing of implementation

Figure 5 shows how to carry out the essential services. The pattern of the works
relates to the contents of the essential services. The object of “Confirmation of the
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safety of members” is “Safety of life” for remaining people after a disaster.
However, the objective of confirmation of the safety for all members is to secure
human resources for “Business continuity”.

Time from the event

3days Tweek 2weeks 1month

Emergency life-saving

T Confirmation of the safety of me'n'qf)ér's'% Prevention of
§ Checking § second disaster
the damage Role of designated

evacuation site

S

Business continuity 7/

! Lifeline 8

2 Establishment of a system i

Emergency response for students
| FFFFTTFTFEFTT ST

/ f 7 7
é Resumption of library /

FFFFTEETEFEEEFESS

7 e

/////// Resumption of lectures W
/IIIIIIIIIIIIIIIII i

Respondingto evacuated residents |

Figure 5: The works how to do essential services

4. CONCLUSION

In this paper, the outline and results of a SCM workshop for extracting the
essential services of a university were reported. A university SCM model for
implementing measures to minimize the damage at universities after a disaster,
enabling the continuation of essential services, and examining means for the
universities to contribute to the surrounding area and serve as a leading
organization in the community was proposed. The university SCM workshop
focused on extracting the essential services after the 2011 Earthquake off the
Pacific Coast of Tohoku. In particular, the works for essential services were safety
confirmation and consideration of resumption of lectures for reduction the
influence of radiological materials. These responses have shown that essential
services could be extracted at the SCM workshop.
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ABSTRACT: The need for information systems to promote information sharing is well
discussed, but the effectiveness of these systems is rarely considered. In this study, an
information sharing effectiveness evaluation method for disaster reduction was developed,
and information sharing effectiveness evaluation items were defined. Using the method
developed, disaster response scenarios were analyzed and information sharing effectiveness
were evaluated.
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ABSTRACT

Disaster Reduction and Human Renovation Institution (DRI) developed a
simulation exercise for emergency response headquarters, management by
objectives (SEMQO), based on the result of several years of experience. The
purpose of SEMO is to perform and learn how to manage an emergency response
headquarters based on management by objectives. Participants of SEMO follow
the whole situation of the crisis event from fragmented information, develop an
action plan based on the strong objectives of the organization, and conduct
strategic public relations to realize objectives. Management by objectives is one
type of management thinking. The authors adapt this thinking to the style of
disaster response as an organization based on disaster occurrences. Management
by objectives consists of three principles: sharing the common operational picture
with all concerned, developing action plan with strong objectives, and conducting
strategic public relations. The basic model of SEMO consists of five stages;
orientation, team meeting, exercise, simulated press conference, and evaluation.
Exercise means the field participants practice management of emergency
response headquarters according to management by objectives. To design a real
exercise, the basic model is customized based on constrained conditions,
characteristics of participants, the object of exercise, and time for exercise. In this
case, a training course based on SEMO is conducted at DRI. As a result,
participant  satisfaction is improved, and participants can understand
management by objectives. SEMO is an effective exercise for emergency response
officials to learn how to manage an emergency response headquarters.

Keywords: simulation exercise, management by objectives, public relations,
common operational picture, incident action plan

1. INTRODUCTION

Disaster Reduction and Human Renovation Institution (DRI) developed a
simulation exercise for emergency response headquarters, management by
objectives (SEMO), based on the result of several years experience (Kondo, 2009).
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The purpose of SEMO is to perform and learn how to manage an emergency
response headquarters based on management by objectives. Participants of SEMO
follow the whole situation of the crisis event from fragmented information,
develop an action plan based on the strong objectives of the organization, and
conduct strategic public relations to realize objectives.

Management by objectives is one type of management thinking. The authors
adapted this thinking to the style of disaster response as an organization based on
disaster occurrences such as the Mid-Niigata Prefecture Earthquake (Kondo,
2006) and Hurricane Katrina (Kondo, 2007). Management by objectives consists
of three principles: “sharing the common operational picture with all concerned”,
“developing action plan with strong objectives”, and “conducting strategic public
relations”.

29 ¢

The basic model of SEMO consists of five stages (Figure 1): “operation”, “team
meeting”, “exercise”, “simulated press conference”, and “evaluation”. To design a
real exercise, the basic model is customized based on constrained conditions,
characteristics of participants, the object of exercise, and time for exercise.
“Exercise” means the field participants practice management of emergency

response headquarters according to management by objectives.

In this paper, outlines of three principles of management by objectives and an
exercise based on SEMO are introduced.

_ *Sharing the purpose of exercise with projector
olirnetifo il (10-30min.)  and participants.
*Checking setting and rule of exercise.

<

Team : *Defining how to manage information and the
: (15min.-1hr.) 7.7, -
meeting division of roles between participants. )

*Organization of information for the whole )
situation of disaster-affected area.

(1-2hrs.) *Developing an action plan.
*Interviewed about the objects of organization and
conducting public relations. )

Simulated *Explaining condition of disaster-affected area, )
. objects and policies of organization.
press (10-30min.) *Delivering messages to affected people and
conference relevant players. )

<
N\

TCT B (10min.-1hr.) -Lpoklng back response of exercise and '
simulated press conference and evaluating. )

Figure 1: The basic model of SEMO
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2. MANAGEMENT BY OBJECTIVES
2.1 Sharing the common operational picture with all concerned

“Information sharing” and “Sharing the common operational picture” are different
concepts. “Sharing the common operational picture” is one of the main functions
of emergency response headquarters. However, in reality quantified details of
disaster affected area are only reported from relevant players. These reports are
given to the emergency response headquarters for information sharing, but
conditions of the affected area and emergency response information suggestions
are more important. Therefore the headquarters should follow the whole situation
from fragmented information such as the number of evacuees, staffing in shelters,
and the damage level of hospitals.

Figure 2 shows the process for sharing the common operational picture. This
process is modeled on disaster response on some local governments in Japan.
Headquarters’ officers derive internal environment such as “Food and drinking
water are stored for only capacity of shelters” and “There is no system to connect
shelters with emergency response headquarter”, and external environment such as
“It is highly possible that some affected people could not live in a shelter” and “It
will be high temperature” from the combination of information. Combining
internal environment and external environment, “Situation of shelters could not be
completely figured out” is recognized by the lack of connection between shelters
and emergency response headquarters, and it is easy to estimate that “There are
not enough relief supplies at some shelters” because some affected people are not
living in shelter and food and drinking water are stored for only the capacity of
shelters. Also, because of high temperatures, “Enough drinking water should be
obtained” and “There is high risk for food poisoning” become an assignment.

Some people are
without water.

From tomorrow,
peoplewill have
“Summer day”.

Some shelter
overflow their
capacity.

Half of officers can
not come shelters
for liaison.

g % g Information g
A
| ) AN Y
Y~ Information 'S

o Information %
> Information

¥ ¥ ¥ ¥

There are not
enough stockpile for
capacity of shelters.

Internal environment

*Food and drinking water are
stored for only capacity of shelters.
*There is no systems to connect
shelters with emergency response

External environment

eIt is highly possible that
some affected people can not
livein a shelter.

«It will be high temperature.

headquarter.

Common operational picture !

«Situation of shelters can not be completelyfigured out.
*There are not enough relief supplies at some shelters.
*Especially, enough drinking water should be obtained.
*There are highly risk for food poisoning.

Figure 2: The process for sharing common operational picture
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There are three reasons for sharing the common operational picture instead of the
fragmented information. First, it is possible to make decisions from the point of
view of all affected areas. Second, it is possible to respond proactively with future
forecast. Third, it is easy to set objects and to gain understanding of the relevant
players. This point will be covered in detail later.

2.2 Developing action plan with strong objectives

It is necessary that emergency response headquarters make an action plan with
strong objectives. The action plan is composed of hierarchical attainable
objectives and action policies for achieving objectives. “Objectives” makes clear
the desired situation for the community with “by when”, “who / where”, and “how
far emergency response headquarters improve”. “Action policies” makes clear the
direction the organization should go and promote relevant players for achieving
objectives. According to the action plan, divisions within the organization should
respond and coordinate with other divisions. Figure 3 shows an example of action
plan. At first, operations divisions and field sites should consider strong objectives
with future forecast from a global point of view, and following that action policies
for achieving the objectives are decided.

[Future forecast]
*Hygienic conditions become worse.
[Objective]
All refugees keep healthy life.
[Action policy)
1. Setting temporary toilet to all shelters

2. Sending public health nurses to shelters for health
consultation

3. Encouraging people going in and out of shelters to
wear a mask and wash their hands

(Unnecessary: divisions and field site should consider.)

Figure 3: An example of action plan

For making the action plan, there are three points to pay attention to. Firstly,
objects are measurable. Objects are clear by when and how far to do, not abstract
such as “Quick recovery and reconstruction”. Secondly, objects give operations
for achieving objectives flexibility. Decision of operations is left to field site.
Thirdly, expression of objects is short and to the point. This way, all members
easily respond with discipline.

There are four advantages of making an action plan with strong objectives. First,
affected people’s reliability is improved because they can have a clear vision for
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the future. Second, action policies are made in top-down style, so staff members
understand the position of operations and become a highly-motivated team. Third,
it is possible to respond depending on the time and situation because operational
decisions for achieving objectives are left to the field site. Forth, emergency
response headquarters can get support from relevant organization such as public
institution, press, volunteer, and companies because it is easy to understand the
contents of action.

2.3 Conducting strategic public relations

A lot of press visit affected area in emergency situations, and emergency response
headquarters of local governments become one of the places for press coverage.
The more massive and highly concerned the crisis, the more difficult it is to do
operations for achieving objectives under the public relations. For example, TV
camera comes into the operations place, and the head of division who should lead
operations is very busy with press coverage. Almost all local governments do not
clearly position public relations as emergency operations and, as a result there is
no professional public relations officer at emergency response headquarters in
emergency situations.

“Strategic public relations” means putting out the information to citizens
aggressively using press for achievement of objectives. This is different from
passively answering questions from the press. For instance, when a fire breaks out
in a factory due to earthquake, giving only the fact of notice to the press makes it
difficult for recipients such as the press and audience to recognize the content and
to understand and take actions. Therefore, the press asks about “What will people
living around the fire do?” and “What will emergency response headquarter
operate in the situation?”” The answers for them depend on action plan with strong
objectives. For example, it is necessary to know whether the fire on the factory
spreads or hazardous materials catch fire for sharing common operational pictures.
In the former case, no risk of burst and fire spread is delivered and the message of
acting in a level-headed manner is put out. In the latter case, emergency response
headquarters delivers a risk of second accident and puts out a message for
evacuate procedures. Therefore, the contents of public relations are decided
according to action plan and the public relations division and emergency response
headquarter should respond together.

3. EXAMPLE OF TRAINING COURSE BASED ON SEMO

To evaluate the effectiveness of SEMO an exercise based on SEMO was
conducted at DRI. The main target of this course was the disaster response officer
of local government, the purpose was to learn management by objectives.
Participants consisted of 13 people from prefectural governments and 26 people
from municipality. Operators consisted of 3 people as designers of course and
exercise, 5 people as the role of journalist, 3 people as the role of chief, and 3
people as logistic supporters. The length of this course was two days and optional
orientation was conducted for applicants to understand the background for
designing this course.

Development of simulation exercise for emergency response headquarters focused on
management by objectives
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Day 1 Day 2 Day 3
(10:00~10:15) Opening ceremony
VR R T

Orientation
(10:30~10:45) ptas 1 : iR W
(10:45~11:00) Fhdk= : 3% o5

/ (10:00~12:00) . .
o 12:00~12:15) B HE R EHOER Option lecture Orientation

(11:10~12:00) L—L B B} Press conference
(12:00~13:00) Lunch time (12:15~13:15) Kk &

ea-1-Tammeeting

UL T

" 1501 Press;¢onference
Evatuation

17:00~17:30) R YiEY

. 'Evaluation
(17:30~18:00) K52

FELHDB A SFHEIZTFIAR |

A [ (17:45~18:00) Closing ceremony

(18:00~18,30) {EFRSXES |
N :Team'meetmg

=

Figure 4: Curriculum of the training course at DRI

Three constrained conditions to design a curriculum are given as follows. First,
participants come from all over the country because their area characteristics,
frameworks of emergency response headquarter, and working method are
different. Second, the rules of the exercise take time to understand. Third, two
days are ensured for this training course.

Four concepts to design a curriculum according to constrained conditions are
given as follows. First, forming three groups (one prefecture and two
municipalities), a participant respond with other participants whose area
characteristics, frameworks of emergency response headquarter, and their working
method are similar. Second, participants are provided orientation to understand
the settings and rules of exercise. Third, participants have time to decide
arrangements for response in exercise with team meeting. Forth, the scenario for
the exercise is a huge earthquake disaster and the exercise is conducted twice. The
purpose of the first try for participants is to get used to the rules of the exercise.
For the first exercise, the scenario assumes four hours have passed since the
earthquake happened, and participants make an action plan with objectives for
three days after the earthquake happened. For the second exercise, the purpose is
for participants to realize management by objectives, and the scenario assumes
three days have passed since the earthquake happened. Participants make an
action plan with objectives for one week after earthquake happened. Figure 4
shows a curriculum of this training course based on these concepts to design.
Participants repeat the sequence; “team meeting” “exercise” “simulated press
conference” and “evaluation”, twice after first orientation.
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In the training course, participants learned the purpose of this course and rules of
the exercise with concentration through first team meeting, exercise, and
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evaluation. In the second exercise, participants respond according to management
by objects based on this experience. For example, participants shared common
operational pictures such as writing a situation on a post-it and putting the post-it
on a whiteboard (Figure 5). They organized action policies according to problems
in the affected area for making action plan with objectives (Figure 6), and they
conducted strategic public relations using maps with journalists (Figure 7). If
some participants had not yet understood the purpose of this training course, then
the exercise designers coached them. During the simulated press conference,
participants announced their own action plan with objectives one week after
earthquake happened to journalists (Figure 8). After the simulated press
conference, each group looked back at their response and made a presentation
summarizing the content of their self-view according to the three principles of
management by objectives. Finally, the roles of journalist and designers of
exercise evaluated and commented on the response and presentation of
participants.

Figure 5: Scene of exercise (Sharing common operational picture)

Figure 6: Scene of exercise (Developing action plan with strong objectives)

Development of simulation exercise for emergency response headquarters focused on
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Figure 7: Scene of exercise (Strategic public relations)

Figure 7: Scene of simulated press conference

From the investigation on participant satisfaction, the average score was 90 out of
100 (quantity of response was 37 people). This shows that the participants were
satisfied with the training course at DRI based on the trend that participants had
lower satisfaction even when they failed but they were still satisfied with the
training course.

The authors also surveyed awareness of management by objectives for achieving
the purpose of SEMO. As a result, almost all participants answered they benefited
greatly from this training course. Some participant replied that they understand the
importance of management by objectives and will try to apply SEMO to their
disaster training course of local government.
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4. CONCLUSION

DRI developed a simulation exercise for emergency response headquarters,
management by objectives (SEMO). In this paper, an outline of three principles of
management by objectives and an exercise conducted at DRI based on SEMO
were introduced. As a result, participant satisfaction was improved and
participants could understand management by objectives. SEMO is an effective
exercise for emergency response officials to learn how to manage an emergency
response headquarters.
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I—4—5  Analysis of Revised Disaster Management Plan “Standing Orders on Disaster” in Bangladesh

~What are the accomplishments and agendas of the recent revision-

Institute of Industrial Science (IIS), The University of Tokyo, OTaiki Kou, Shinya Kondo, and Kimire Meguro

Background and purpose of this study

Bangladesh is prone to several natural hazards such as floods, cyclone, landslide, earthquake, etc. In addition to these
natural hazards, the country is refereed as “the most climate-vulnerable country in the world” because of the global
climate change. Based on the agendas of disaster management plan/operations pointed out through the past disaster
management or refereed future disaster vulnerability, Bangladesh government published a revised disaster management
plan; Standing Orders on Disaster (SOD) in 2010, which had published in 1997 for the first time. In this plan, the
operations that should be implemented by the disaster management related organizations in Bangladesh are deseribed
along with the disaster phase; Normal Times, Alert/Warning Stage, Disaster Stage, and Rehabilitation Stage.

This research aims to clarify the changes (accomplishments) in the revised SOD compared to the former one at first,

and furthermore, clarify the agendas of the revised SOD to put the orders into execution.

Analysis

To achieve the purpose, analysis on the revised and comparison with the former orders were implemented. Here, we
mainly focused on the changes in the frequency of words used in the revised SOD. From the analysis, we aimed to grasp
the overview and main theme of this revision. In addition, the changes in the number of listed organizations and

descriptions for each organization were also analyzed.

Changes in the number of listed organizations

We can see the increase in the number of disaster gevisedson
management related organizations described in the
revised orders (2438 in the ministry level, 80 = 122 in

. . P . . & Organization
the organization level). This is not a monotone increasing

0O Ministry
because of the organizational restructuring, though,

several minisiries and organizations were newly added Formerson

(the expected operations of general NGOs were also

defined in the revised orders for the first time).
Figure 1 Changes in the number of listed organization

Changes in the frequency of words used in SOD

We extracted the words which were frequently used in the revised orders (Figure2). The words associated with “Risk
Reduction”, which was a newly added category of disaster phase in the revised SOD, or preparing for disasters such as
“training, support, assessment, planning, awareness, system” ete. came to be used frequently, whereas these words had
been rarely used in the former orders.

In addition, the words such as “earthquake, sectoral, budgetary”, etc. are newly added words in the revised SOD
(Figure3). The Background reasons for these additions are discussed in the discussion section later.

For the details of the descriptions, followings are the main descriptions of the newly added items; formulating risk
mitigation plan and disaster management law/guidelines, and exercising preparedness actions in both central and field

level organizations through several training/education programs.
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In this section, we discuss the background reasens for the 228
risk
newly added descriptions. The reasons can be divided into
two aspects. reduction
The first reason is that reflecting the arising disaster risks communi
in Bangladesh. The particular example is the word cation
"earthquake". There was no earthquake related management  undertake
plan even though the vulnerability of earthquake in training
Bangladesh had been pointed out from 1990s. Based on such
s . . support
sitnation, the descriptions such as formulating the
. . . assessme B Revised SOB
management plan or conducting vulnerability survey in t
_ n [ Farmer SOD
Dhaka city were newly added to the revised orders. ..
Provision
The second reason is that reflecting the past disaster
lessons, In the 2007 cyclone SIDR, several lessons regarding planning
the disaster management were pointed out. The words  ,wareness
“sectoral and communication” might reflect the lessons that dentify
identi
existence of unclear reporting lines between central
ministries and field offices, inter-organization, or internal. In system

addition, the lessons that shortage of the fund for disaster
management made it impossible for several ministries and

those field offices to implement their operations might be

reflected to the introduction of new words “budgetary and  earthquake 120
funding”, In the revised orders, ensuring the fund or at least sectoral
confirming the budget situation to implement disaster budeetary
management operations was newly described.
strategy
Conclusion vulnerability
We briefly summarized the background situation of  Suideline |
disaster ~ management in  Bangladesh, and the funding E 12
accomplishments of the revised Standing Orders on Disaster, practice iﬁﬁ 12

From now on, we should organize followings; the lessons and . .

. ) i . Figure 3 Newly added words in the revised SOD
discussion points of the revision process, and agendas of the
revised orders to actualize each description in the orders. As for the lessons of revision process, following queries such as
the triggers of the revision, main tackled issues, stakeholders of this revision, and how the revision process was
progressed should be clarified to organize a sustainable revision process. As for the agendas of the revised orders, “how

to put the orders into exeeution™ should be discussed among the stakeholders of disaster management.
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ABSTRACT: Formation and revision process of disaster management plan has not been
fully described even though the methodology of analyzing past disaster management
operations has developed. In this paper, we described a model of formulating disaster
management plan based on the theories of public policy. Following this, we applied the
model to the actual revision process of disaster management plan, Standing Orders on
Disaster, in Bangladesh. Through the analyses of this revision process, we extracted
several on-site agendas. To fortify the accuracy and concreteness of this proposed model,
further theoretical and practical analyses would be imperative.

Key Words: Disaster, Cyclone, Flood, Bangladesh, Disaster Management, Operation,
Policy Agenda, Revision of Disaster Management Plan, Policy Planning

INTRODUCTION

The main part of the revision process of disaster management plan has been “qualitatively and
quantitatively analyzing past lessons of disaster management operation and reflecting them into the
revised plan”. However, if we extend the coverage of organization into larger ones such as prefectural
or national level, the revision process comes to be not just a feedback process discussed only within
the related people but a policy process in which several actors who hold different interests involve. In
earlier discussions of disaster management, this policy process part has not been fully deliberated even
though this part affects the effectiveness of disaster management policy. Therefore in this study, firstly
we aim to implement modeling of revision process of disaster management plan, and secondly aim to
clarify the agendas of the revision process in the context of consecutiveness and reciprocity by using a
case study. That can provide a foundation for the total disaster management planning process from the
extraction of past disaster lessons to finalize effectuating the policy. With that, we aim to reduce the
uncertainty of revision process of disaster management plan.

To develop the theoretical framework and crystallize the agendas of revision process, we will
analyze the revision process of Standing Orders on Disaster in Bangladesh that is the national disaster
management plan and firstly revised in 2010 as a case study.

MODELING THE DELIBERATION PROCESS OF DISASTER MANAGEMMET PLAN
Formation of policy agendas and breaking the agendas into some patterns
In this section, we will conduct a modeling of formation of policy agendas by introducing several
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3 Director/Professor, BNUS, Bangladesh University of Engineering and Technology
4 Director/Professor, ICUS, IIS, The University of Tokyo



theories which have been developed in the field of Public Policy.

We set three elements as what affect the formation of policy agenda (Figure 1). The first element is
past disaster lessons (based on Punctuated Equilibrium (PE) Theory, Advocacy Coalition (AC) Theory,
and Multiple Streams (MS) Theory). The Second element is newly recognized issue (based on AC
Theory). This is raised because of the changing of organization’s norm derived from an environmental
change or the newly recognized risk which had not existed in the past. The third element is disruptive
issue which suddenly occurs and totally changes the current standing point of the policy (based on PE
theory). Based on these three elements, disaster management related policy agenda will be formulated.

Categorization of

Past Lessons of Policy Agendas

Floods & ‘ -
Cyclones Past Disaster .
| tessons [|| 1 Poley
Agendas for
‘ Newly L
i . Revision
Recognition of Recognized
Earthquake ‘ Agendas
Disaster T
2007 Cyclone Sidr Disruptive
might be a trigger Event

Figure 1. Formation of disaster management related policy agenda
Modeling the deliberation, approval effecting processes
In the last section, we did the modeling of formation of policy agenda. Following that part, we would
implement modeling of deliberation, approval, and publication process of disaster management plan.
Especially, we would like to discuss the type of participant of revision process, details of deliberation
contents among the participating organizations.
In Figure 2, a deliberation process of revision of disaster management plan is described. In this model,
following flow is anticipated.
1. Disaster management related information is provided from policy formulating organization(s) to
policy implementing organization(s)
2. Implementing organization plans own disaster management plan based on the information
3. Disaster management operation related concessions are exchanged between formulator and
executor, and the consensus is secured
4. Revision process is finalized by the approval of a certain committee
5. Revised policy will be published and issued to each policy implementing organization

Approval Orgs ‘:'
Formulating [~ l_——l
orgs i
Implementing D nput
Orgs
1
Field office &
Research Inst
Starts Deliberation & Reflects Implements
Deliberation with Facing Up b/w Opinions from P
. . ! after Approval
Approach of Formulating & Field Offices & & Effect

Formulating Org

Implementing Org

Research Insts

Figure 2. Deliberation process of disaster management plan

CASE STUDY: REVISION PROCESS OF NATIONAL PLAN IN BANGLADESH

Procedure of analyses

In this chapter, we would like to discuss the revision process of national disaster management plan



“Standing Orders on Disaster (SOD)” in Bangladesh, which had firstly published in 1997, and firstly
revised in 2010. SOD is the national disaster management plan for all the organizations related to
disaster management in Bangladesh. The procedure of the analysis is following. Firstly, we would
describe the disaster management related topics in Bangladesh along with a timeline. Secondly, the
analyses of revision process will be implemented. These analyses are fortified by the interview surveys
toward disaster management related organizations in Bangladesh, e.g. Disaster Management Bureau
(DMB), Comprehensive Disaster Management Programme (CDMP), Fire Service & Civil Defense
(FSCD), Oxfam Bangladesh, etc. Finally, agendas of the revision would be described. These agendas
are mentioned in the context of formulation of policy agendas and of the revision process itself.

Descriptions of disaster related topics in Bangladesh

We would like to briefly overview the disaster related topics in Bangladesh. In 1997, the first SOD
was formulated after Cyclone Gorky (1999) as the lesson. In 1998, 2002 and 2004, there were several
floods more than a hundred people died. In 2007 and 2009, Bangladesh experienced two cyclones:
Cyclone Sidr and Aila. Besides, around 2008, the revision process of SOD gained its momentum.
Outside the country, there was Sumatra Earthquake and Tsunami disaster in 2004. Based on the
lessons in 2004, a global framework for disaster reduction strategy “Hyogo Framework for Action
(HFA)” was formulated in 2005.

Analysis of formation of policy agendas phase

In this section, we would like to clarify the root causes of the formation of policy agendas related to
disaster management. Firstly, there was little opportunity to hold a feedback workshop after the flood
disasters which we described in the former section. In addition, after 2007 Cyclone Sidr, 2days
workshop was held by the leading organization of disaster management: DMB and CDMP on the
purpose of summarizing several lessons of disaster management operations. However, there was no
direct linkage between the workshop and the revision of SOD according to the interview survey
toward DMB. On the other hand, formation of HFA played a significant role to implement the revision
of SOD. According to DMB and CDMP, Risk Reduction related descriptions were newly introduced to
SOD based on the strategic framework for risk reduction described in HFA.

Analysis of the deliberation process

We would like to describe the agendas along with the procedure. Firstly, shortage of manpower for the
policy formation organization was pointed out. Secondly, insufficient coordination was pointed out.
Policy formulator implemented deliberation with implementing organizations, respectively. However,
there was little opportunity to implement multi-organizational deliberation. Thirdly, there was little
room for external specialized organizations such as universities or research institutes to participate in
the deliberation process directly. They were only able to get involved in when the framework of the
revision had almost formulated. Finally, regarding the approval and publication process, absence of
detail implementation plan for SOD, insufficient system of budget allocation and incentive design to
implement the revised orders were pointed out. Except some categories, detailed implementation plan
of SOD is limited. In addition, still obscure borderlines of authority are remained to implement
operation, e.g. who is in charge of rehabilitation of water well which had been developed by the
poverty reduction program in normal times, etc.

Discussion
In this section, we would like to discuss the results of analyses.

Firstly, we would like to point out the basic principles of the revision of disaster management plan
in Bangladesh. As illustrated above, this revision was mainly and strongly affected by the disruptive
event of global disaster reduction. In addition, there was little cohesion among past disaster lessons
even though some post-disaster lessons were held to summarize the lessons. From here, we can extract
two points. The first point is that global strategic framework of disaster management, such as HFA was
able to be an efficient trigger of revision in Bangladesh. The second point is that disasters which
almost annually affect Bangladesh cannot be a big trigger of the revision. However, it was true that



fatality in 2007 Cyclone Sidr was the drastic decrease compared to ones in 1970 or 1991. These
factors are development of early warning system for cyclone preparedness and the activities of aid
agency such as NGO and international organizations. Therefore, there can be still significant room to
improve disaster management operations implemented by public organizations. We strongly believe
that the establishment of continual revision system of disaster management plan based on past disaster
lessons is required in Bangladesh, in addition to the foundation for the revision based on a disruptive
change.

Secondly, we would like to describe the agendas of deliberation process. The agendas can be broken
down into two points. The first point is the necessity of input of disaster lessons related knowledge to
the implementing organizations. In the last revision, policy formulating organizations sent their
officers to each implementing organization. However, it was very difficult for the organizations to
exhaustively summarize own organization’s lessons. Therefore, knowhow of consolidating past
disaster lessons and appropriate input of revision related information are required at the beginning.
The second point is the necessity of policy deliberation process in which several organizations involve.
In the last revision, deliberation among multi-organization was rarely implemented even though
several operations are anticipated to do so. However, there is little progress even DMB has taken the
shot to the issue. Therefore, as a proposal, introducing a deliberation system by utilizing the current
international assistance framework called “cluster” can be one of the foundations.

As a summary of this chapter, we would like to strongly note the importance of human resources
development in the field of disaster management in Bangladesh. As we have seen, the trigger of this
revision was an external disruptive change. For the continual revision of the disaster management plan
in Bangladesh, the revision cycle should be organized and implemented within the country. To achieve
that, human resources who can analyze past disasters and accumulate the lessons, who can raise the
lessons as policy agendas, and who can handle the deliberation process and issue the new orders are
required. In other words, disaster management specialized persons are required for each level of
organizations from the field to the center of the government.

CONCLUSIONS

We have seen the overview of revision process of disaster management plan with the case study of
SOD in Bangladesh. Firstly, we set a model of revision process with utilizing the theories of public
policy. Through the modeling, we were able to figure out one possible procedure of revision. To fortify
the model, further accumulation of knowledge both theoretically and practically will be indispensable.
Secondly, we analyzed the actual case in Bangladesh. The procedure was overviewed and the agendas
were pointed out. Establishing a foundation for accumulating disaster lessons within the country with
nurturing the professionals in the several levels of organizations will contribute to minify the agendas.
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A STUDY OF PREDICTION ISOLATED DISTRICT MAP
FOCUSED ON ROAD BLOCKADE

Shinya KONDO, Kiyomine TERUMOTO, Kazuyoshi OTA, Yasuhiro KATAIE,
Hideki TAKAO and Yoshiaki KAWATA

On the Mid Niigata Prefecture Earthquake, 61 districts were isolated because sediment disaster blocked
roads and communication transmission line failure. Tokai - Tonankai and Nankai Earthquake which are
expected to occur during the next thirty years, many districts will be isolated over a wide area. In this pa-
per, the authors proposed assessment method of isolated risk in widespread disaster focused on road
blockade and road recovery. Using this assessment method, support program for districts can be overhead.
Proposed assessment method consists of to assess isolated risk of each district as the number of days of
isolated, to consider the support program for districts based on isolated risk and direct damage, and to
make an isolated district map people can look down each district’s support program. The authors applied
this assessment method to a prefecture estimated prefecture-wide damage by Tokai — Tonankai and Nan-

kai Earthquake as the model area.
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The Operation of Municipality Official Twitter Account at the Time of Disaster
-Nachikatsuura Town Official Twitter Account at the Time of 2011 Typhoon Talas-
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Shinya KONDO and Hanako ANZEN
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Institute of Industrial Science, the University of Tokyo
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Graduate School of Science and Engineering, Chuo University

At Kii peninsula, Major damage caused by Nankai trough earthquake is estimated. It is necessary to consider a style
of information transmission using the media that has been used at normal times for the victims and external support.
In this study, the authors considered the role of official twitter account of municipalities at the time of disaster. In
particular, the operation of the official twitter account of Nachikatsuura town at 2011 typhoon Talas was intended.
The authors conducted a survey interview personnel and tried to analyze the contents of their tweet.

Keywords : typhoon Talas, twitter, disaster management, municipality
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ABSTRACT

The Kii Peninsula protrudes to the south from the center of Honshu, Japan. This
area is surrounded by the Pacific Ocean, and most of the peninsula is
mountainous. It is predicted that the Kii Peninsula will suffer huge damage from
the Tokai, Tonankai and Nankai earthquakes. However, Typhoon Talas also
caused serious damage to the mountainous areas of the Kii peninsula due to
large-scale debris flows and river flooding. There were 87 casualties across the
three prefectures of the Kii Peninsula (Wakayama, Nara and Mie). In addition,
because of communication failures during this disaster, people could not access
disaster information. Lessons from this disaster could be useful for future
countermeasures before, during and after the Tokai, Tonankai and Nankai
earthquakes and for the design of flood and sediment disaster information
dissemination systems in Asia.

In this paper, the authors summarized the disaster management activities of three
municipalities in the southern part of Wakayama Prefecture during and after
Typhoon Talas through interviews with personnel. Their disaster management
was organized from two perspectives: “flowchart of disaster information
generating process” and “flowchart of disaster information communication
process.” As a result, the following three points were clarified. First,
municipalities must make an effort to increase residents’ understanding that
facilities which aim to mitigate the effects of disasters have the ability to reduce
the disaster impact. Second, it is necessary to secure the multiplex communication
network, such as telecommunications infrastructure and services (Social Network
Service, among others). Third, municipalities need to carry out public relations so
that people can decide whether to evacuate before dark without fear of time going
to waste.

Keywords: disaster management, flood disaster, sediment disaster, typhoon,
evacuation
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1. INTRODUCTION

The Kii Peninsula protrudes to the south from the center of Honshu, Japan. This
area is surrounded by the Pacific Ocean, and most of the peninsula is mountainous.
It is predicted that the Kii Peninsula will suffer huge damage by ground motion,
tsunami, and sediment disaster from the Tokai, Tonankai and Nankai earthquakes.
However, Typhoon Talas also caused serious damage to the mountainous areas of
the Kii peninsula due to large-scale debris flows and river flooding. There were 87
casualties across the three prefectures of the Kii Peninsula (Wakayama, Nara and
Mie prefecture). In addition, because of communication failures during this
disaster, people could not access disaster information. Lessons from this disaster
could be useful for future countermeasures before, during and after the Tokai,
Tonankai and Nankai earthquakes and for the design of flood and sediment
disaster information dissemination systems in Asia.

In this paper, the authors summarize the disaster management activities of three
municipalities in the southern part of Wakayama Prefecture during and after
Typhoon Talas through interviews with personnel. Their disaster management is
organized from two perspectives: “flowchart of disaster information generating
process” and “flowchart of disaster information communication process.” People
can consider the design of flood and sediment disaster information dissemination
systems in Asia.

2. INVESTIGATION SUMMARY
2.1 Typhoon Talas (Japan Meteorological Agency (JMA) 2011)

On 3 September, Typhoon Talas made landfall on Shikoku Island and reached the
Sea of Japan on the next day after crossing Shikoku and Chugoku regions.
Because Talas had a large scale strong wind area and moved very slowly, it
induced moisture advection for many hours and caused the record-breaking heavy
rainfall over a wide area from western to northern Japan, especially along the
mountains.

Especially over a wide area of the Kii Peninsula, the total amount of the
precipitation from 17 JST, 30 August exceeded 1,000 mm. The observing station
at Kamikitayama-village in Nara Prefecture observed 1,652.5 mm rainfall in 72
hours, hitting the record high in Japan. The total amount of the precipitation at the
station reached 1805.5 mm and precipitation amount in some areas was estimated
to be over 2,000 mm based on Radar/Raingauge Analyzed Precipitation. (Figure

D)

Human casualties caused by this typhoon are 81 people dead (5 people related
death) and 16 people missing. Especially in the Kii Peninsula, human casualties
are 71 people dead (5 people related death) and 16 people missing (Fire and
Disaster Management Agency: FDMA 2012). This means that a large damage
occurred around the Kii Peninsula by this typhoon. There were 3 rivers beyond
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estimated high-water level, 91 debris flows, 30 landslides, and 80 slope failures
(Ministry of Land, Infrastructure, Transport and Tourism: MLIT 2012).

Kamikitayama

50 100 200 400 600 800 1000 1200 (mm)

Figure 1: Precipitation during Typhoon Talas coming
(30th August — 4th September)

2.2 Investigation area

In this study, investigation areas are Shingu city, Nachi-Katsuura town and
Kozagawa town, Wakayama prefecture (Figure 2). These municipalities are
located in the southern part of Kii Peninsula. Central area is located in the coastal
area. In the mountainous area, there are parts of World Heritage site, Kumano
Taisha and Kumano Kodo, and many small districts.

Table 1 shows human casualties. These were caused by inundation by river
flooding and sediment disasters. Figure 3 shows the relationship of precipitation,
heavy rain warning and landslide warning information at Nishikawa, the
mountainous area of Kozagawa town. Rain became heavily at early morning on
2nd September after heavy rain warning issued. Landslide warning information
was also issued at 11:45 on 2nd September at Shingu city and at 21:45 on this day
at Nachi-Katsuura town and Kozagawa town. Shingu city was damaged by
Kumano river flooding and sediment disaster. Nachi-Katsuura town was damaged
by debris flow along to Nachi river. Kozagawa town was damaged by Koza river
flooding.
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Figure 2: Investigation area

Table 1: Human casualties at three municipalities

Death Related death Missing
Shingu 13 0 1
Nachi-Katsuura 27 3 1
Kozagawa 0 2 0
160 — @EEB Hourly (Left scale) 5 5 e
140 — ‘ 4 1050
= Total (Right scale) Total /
120 i | oROTERAR 018 precipitation =
100 | ! = 750
5 ! i | Monthly average precipitation -
1 i 5 (September): 401.8mm 2
- 60 : i 450 %
%40 i H.OL-Jr|y. 300 ;
0 : precipitation i50 =
B : D]
20 e /1

Advisory Heavy rain and flood warning
Landslide warning

Figure 3: The relationship of precipitation, heavy rain warning and landslide
warning information (Kozgawa town)

In this study, the authors conducted interviews about disaster response (from the
time that typhoon Talas would affect Kii Peninsula was expected) for disaster
management staff of three municipalities.
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3. RESULTS OF INTERVIEW
3.1 Shingu city

Shingu city is a municipality that has been established by merged by Shingu city
and Kumanogawa town which was at mountainous area of Shingu city. Disaster
operation center was opened at main government building at 19:00 on 2nd
September. But disaster management staff operated for the people living in
Kumanogawa town area at Kumanogawa branch office. For example, when
disaster management staff decides evacuation directives for Kumanogawa town
area at main government building, Kumanogawa branch officials will tell people
to evacuation. At 16:00 on 2nd September, main road leading to Kumanogawa
town area were closed to traffic because of heavy rain. At 19:00 on 2nd
September, the level of Kumano river became higher beyond embankment. At

early morning on 4th September, second floor of Kumanogawa branch office was
flooded.

Disaster management officers issued evacuation directives monitoring the level of
Kumano river. At 20:40 on 2nd September, evacuation instruction was issued at
Kumanogawa town area. On the other hand, evacuation directives were issued
step-by-step at dangerous area around coastal area after 20:40 on 3rd September.

There are 10 dams in Kumano river. Objective of dams is not flood control but
power generation except one (Sarutani dam). Figure 4 shows the flow and storage
of Sarutani dam. We can see inflow and outflow of this dam were equal from
early morning on 2nd September. There is an agreement that dam manager sends
FAX to disaster management officers once an hour when the outflow of dam
becomes three thousand tons per second. At that time, dam manager sent FAX to
disaster management officers once thirty minutes. Disaster management officers
told residents about dam information by email and public wireless network for
disaster prevention. Some residents at Kumanogawa town area had experience of
inundation, so they collected river information by themselves using internet.

rain(fmm/h)|flow (m3/s) storage ratio (%) |storage (103m3)
0 12000 — ———-—1100 p0000
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iy 1 (.
20 1 1600 / — e 16000
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800 i\
/

8000

400 // \\\ m 4000
0 ;./_"/t?‘, I I v \:I_\‘:_—‘____“ 0 0
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Hl rain inflow outflow storage —— storage ratio
Figure 4: Flow and storage (Sarutani dam)
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In this disaster, it was not easy to ensure communication tool. From 3rd to 7th
September, fixed-line was interrupted. There were portable radios at meeting
place of the districts, but most of them were submerged. Furthermore, mobile
phone was interrupted at mountainous area. Web and mail server was not
available then anyone could not access to disaster management officers by official.
Disaster management officers started to use official twitter account for disaster
management (Ishikawa 2012).

3.2 Nachi-Katsuura town

At Nachi-Katsuura town, there is Nachi river at the northern part of there and
there is Ohta river at the southern part of there. Disaster management officers
thought Ohta river was not better situation. On 2nd September, there was no
damage and some residents at mountainous area started to evacuate by themselves.
On 3rd September, disaster management officers started to prepare evacuation
centers. Disaster operation center opened at 18:00 on 3rd September.

At 22:40 on 3rd September, emergency discharge of Kodakumi dam (upstream of
Ohta river) was transmitted to residents in the siren and public radio network.
Kodakumi dam is managed by Nachi-Katsuura town. Disaster management
officers got the dam information successively. The water level of Nachi river was
increased at 1:00 on 4th September then disaster management officer issued
evacuation directives at 1:45. At 4:00, entire area was flood.

Town officials dispatched to the evacuation center, and disaster management
officers communicated to them by mobile phone but they could not communicate
after 3:00 on 4th September. At “A” evacuation center (Figure 5) along Nachi
river, evacuee decided to move to “B” evacuation center (upstream of Nachi river)
(Figure 6) by themselves. After moving, “A” evacuation center was damaged by
debris flow. We can see the damage at the wall of house from Figure 5.

Figure 5: “A” evacuation center (Nachi-Katsuura town)

New Technologies for Urban Safety of Mega Cities in Asia

— 133 —



Figure 6: “B” evacuation center (Nachi-Katsuura town)

3.3 Kozagawa town

The entire Kozagawa town area is the watershed of Koza river. At upstream of
Koza river, there is the Shichikawa dam. Kozagawa town officer communicated
to dam manager and knew the level of Koza river. Figure 7 shows the flow and
storage of Shichikawa dam. It can be seen that the dam earned the time to
evacuate.

flow (m3/s) water level (m)
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Figure 7: The flow and storage of Shichikawa dam

Kozagawa town officials did anything for evacuation. They did not fear to be a
useless. After heavy rain warning issued, in the morning on 2nd September,
officials started to prepare evacuation centers, and residents started to evacuate by
themselves at 14:00 on 2nd September. At 22:00 on 2nd September, officials told
to district leaders to prepare for evacuation instruction because of heavy rain. At
6:00 on 3rd September, some residents started to go back their home. Therefore,
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officials continued to call them for evacuation and issued the information
prepared evacuation.

In the evening on 3rd September, the outflow and the inflow of Shichikawa dam
became equal. Before then, officials knew that situation. So officials issues
evacuation instructions at 16:00 on 3rd September. The water level of Koza river
rose and all plains along the river were flooded. At 0:00 on 4th September,
evacuation directive was issued, but PR car could only go around government
building. And government building was isolated because of flood.

From midnight on 2nd September, power outage lasted intermittently. At 2:00 on
4th September, phone was interrupted. Officials could not communicate to
residents, but human casualties were kept to minimum because of early
evacuation.

4. DISASTER INFORMATION TRANSMISSION SYSTEM

Figure 8 shows “flowchart of disaster information generating process” at
investigation area on Typhoon Talas. Central government and prefectural
government collectively issued warning and information according to the criteria
based on observation information. JMA issued weather information. Local
meteorological observatory and prefectural branch office issued flood forecast and
landslide warning information. Flood forecast is intended for rivers that are
specified in advance. At investigation area, only Koza river was specified.
Municipalities got warning, forecast, observation information, dam information,
and reports from the field. According to these information and warning,
municipalities were issued evacuation instruction/directive. Residents decided
their evacuation based on this evacuation instruction/directive. But some residents
who had experience of inundation collected river information by themselves using
internet. And municipality official urged residents to evacuate.

Figure 9 shows “flowchart of disaster information communication process” at
investigation area on Typhoon Talas. Central government and prefectural
government sent observation information, forecast and warning to residents using
television, radio and internet. Municipalities got dam information and water level
of rivers using mobile phone. Municipalities sent evacuation information to
residents using public radio network and PR car. Some residents who had
experience of inundation collected river information by themselves using internet.
However, residents who lived at mountainous area could not get any information
because most of all communication service was interrupted. Using PR car and
dispatch of officials to evacuation center were difficult because of road traffic
interruption. Municipalities could not send any information by official because of
fixed-line phone and web server interruption. Some municipality urged residents
to evacuate before flood in the daytime. Some evacuee in the other municipality
area moved other evacuation center by themselves in the nighttime. Therefore,
human casualties were minimized.
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5. DISCUSSION

From the results of interview and two types of the flowchart, the following items
were revealed. First, municipalities must make an effort to increase residents’
understanding that facilities which aim to mitigate the effects of disasters have the
ability to reduce the disaster impact. Second, it is necessary to secure the
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— 136 —



October 2012, Ulaanbaatar, Mongolia

multiplex communication network, such as telecommunications infrastructure and
services (Social Network Service, among others). Third, municipalities need to
carry out public relations so that people can decide whether to evacuate before
dark without fear of time going to waste.

6. CONCLUSIONS

In this paper, the authors summarized the disaster management activities of three
municipalities in the southern part of Wakayama Prefecture during and after
Typhoon Talas through interviews with personnel. Their disaster management
was organized from two perspectives: “flowchart of disaster information
generating process” and “flowchart of disaster information communication
process.” From the results of interview and two types of the flowchart, lessons of
the design of flood and sediment disaster information dissemination systems in
Asia have become clear.
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Fixed-point observation of reconstruction progress

in areas affected by the Great East Japan Earthquake
By S. Kondol

Over half a year has passed since :
the Great East Japan Earthquake é
occurred. In the affected areas,
the life of disaster victims has
been improving little by little.
As one means of measuring this
improvement, [CUS (3.11 net Tokyo)
has been regularly conducting

fixed-point observations in various

locations. This observation aims to ﬂ

) fMiya-gi
reconstruction throughout the entire ’_?_“J "
affected area. At this time, a state H}“ma
of affairs in the affected areas is sl T mssiel)
reported, along with a comparison Map of survey points in the areas affected by
the Great East Japan Earthquake

record the process of recovery and

of photos taken at the end of April
2011 and the end of November

The end of April, 2011 The end of November, 2011
2011. The map shown on this page

L

shows where the photos were taken,
with all of the reported observations
being in either Miyagi or Iwate
Prefectures.

The biggest change over the past
seven months is disappearance of
massive tsunami debris. By the end

of April, only tsunami debris on the T
roads had been removed, but by 1. Arahama, Sendai, Miyagi Prefecture
the end of November most of the
tsunami debris in the residential
areas was also removed. The
Ministry of the Environment issued
a basic strategy in May, which
stated: “before the end of August
2011, tsunami debris in the vicinity
of residences shall be removed.”
The current situation is the result
of this basic strategy. The removed
tsunami debris has been placed at
temporary waste dumps for tsunami
debris and segregated into types,
such as wood or concrete.

Many  other  reconstruction
and recovery initiatives are also
progressing. Disaster victims who

lost their homes have moved from 3. Okawa elementary school, Ishinomaki, Miyagi Prefecture

Page6 | ICUS Newsletter Vol. 11, No.3
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The end of April, 2011 The end of November, 2011 evacuation centers to temporary

houses. Temporary houses include
not only one-story prefabricated
conventional structures but also
three-story  stacked containers
because the affected areas are
surrounded by mountains and the
ocean and there is very limited
space to build houses. In some
areas, temporary stores have been
established and are conducting
business.

During the survey conducted at
the end of April, it was difficult
to believe in the possibility of
reconstruction because of the
enormous volume of tsunami
debris. At the end of November,
however, 1 could feel that

5. Kesennuma, Miyagi Prefecture . . . .
reconstruction is possible in the

future with the efforts of disaster
victims (excluding the area around

- pa—

i L
., .
S~ =
|- o w

6. Otsuchi, Iwate Prefecture

the Fukushima No. 1 nuclear power
plant). In order to capture the
progress of this reconstruction, we
want to continue conducting this

fixed-point observation study.

Temporary houses made of
shipping containers stacked
three stories high
(Onagawa, Miyagi Prefecture)

Temporary waste dump for tsunami debris Temporary store
(Rikuzentakata, Iwate Prefecture) (Ofunato, Iwate Prefecture)

ICUS Newsletter Oct. to Dec. 2011 | Page7
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