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Abstract

This study examines the development of pre-disaster planning program which
shows the scenario to overcome the issues of reconstruction and revitalization
after an earthquake. A provisional program has been applied based on the
experience gained from the reconstruction of the Great Hanshin earthquake and
the disaster prevention WS in Shinjuku Tokyo. The analysis made clear the
followings three points. First, discussions about rebuilding and creation open
spaces made the participants more enthusiastic about their future lifestyle
comparing to discussions about road construction planning. Second, more
participants were able to recognize their role in the reconstruction process
through discussion with other participants about their roles in a future
reconstruction. Third, the reconstruction manual based on the results of the WS
contributed to clarify the common interest point and fascinate people about
discussion on reconstruction scenario. The study points out that pre-disaster
planning program contribute in making people become a part of the
reconstruction scenario planning and motivate them to prepare for a future
disaster.

Keywords: pre-disaster planning program, collaborative reconstruction, process
design, method of participation, resilience.

1 Introduction

In general trend of disaster mitigation study, the concept of “resilience” is getting
more important as well as it of “vulnerability” [1]. Seville ef al. [2] defined that
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resilience is an umbrella concept not only survive but to be able to thrive through
times of adversity. Aldrich [3] defined the community resilience as collaborative
ability to overcome the stress and recover to the usual life after the disaster. Both
of above definition include the capacity of all stakeholders in the area against the
disaster. Chang-Richards et al. [4] show the figure to understand the resilience
strength and weaknesses, and its indicators consist of “Leadership and Culture”,
“Network”, and “Change Ready”. From above, we can say that building
resilience equals raising the capacity of those people itself and its networks, and
be ready for future change.She also suggests the organisational resilience is
created through the reconstruction process. This means not only hard
infrastructure built after the disaster but also collaborative reconstruction can
decrease the future risk by building resilience. We can hypothesis that experience
of simulated reconstruction process could also build resilience beforehand,
though the disaster risk reduction works basically target just after the hazard
such as training for developing knowledge of hazard and evacuation.

The government of Tokyo prefecture enacted the program called “Pre-disaster
reconstruction manual”, and it is based on the community resilience by
reconstruction residential unions [5]. However, the methodology of creating
community resilience is obviously differs in every union and every distinct, and
it has not been experimented yet. Draft post-2015 framework for disaster risk
reduction from UNISDR [6] also suggest the necessity of visibility to
implementation and place emphasis on stakeholders and their roles. Ichiko [7]
researches the reconstruction experience drills in Tokyo which follows the
manual and tries to grow community resilience through the drill, and conclude
the necessity of program and manual in each distinct. On the other hand, the
reconstruction program which is based on collaborative and comprehensive view
and works is gathering more attentions through the experience of the
reconstruction from the Great East Japan Earthquake. For example, Kobayashi
[8] suggests the necessity of strategic program which plays a role of framework
for the collaboration of various stakeholders. Also, Satoh [9] stated that the
comprehensive recovery and reconstruction requires the mixture of top-down
and bottom-up approaches, and also the methodology to create its mixture.

From the above, this study focuses on creating the methodology to design
collaborative reconstruction process for building regional resilience through the
practical works before earthquake happens. The collaborative reconstruction
process design is consist of following three components. First is to share and co-
authoring of future vision of the distinct achieved through its reconstruction.
Second is to share and co-authoring of the process to the future vision. Third is
to create the consciousness of role in collaborative works which accomplish the
above two points.

2 Methodology

2.1 Structure of study

The next section analyses the reconstruction process of the Great Hanshin
Earthquake, and figure out the scenario of collaborative reconstruction in
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regional scale. The framework of analysis is based on the Pre-disaster
Reconstruction Manual of Tokyo (Figure 1). In the fourth section, the scenario is
adapted to the workshop (hereinafter WS) which participants are residents, and
the government and the consultant engineer support. The discussion at the WS is
examined from the view of “the vision of future lifestyle and areal image” and
“precursor and the collaboration of stakeholders”, and its result will be
summarized as pre-disaster planning program of residential WS. In the same
way, the scenario is adapted to the WS which includes multi-stakeholders such
as residents, enterprises, NPO, students, women and so on. The discussion is
analysed and the effect is determined by comparing with the result of residential
WS. In the last section, the “original pre-disaster reconstruction manual” is
created from pre-disaster planning program, and the effect of utilizing the
program is examined.
A. Just After Disaster To rescue as many lives as possible and refuge 1

B. Refuge Life Term To assure life in refuges and houses during the period \
C. Preparation Term To prepare for the future reconstruction; for example, to build the system

D. Temporary To enhance the life in temporary living and prevent secondary disasters ‘
BECSUBUTRICLRE To advance temporary reconstruction for the successive approach to reconstruction

[SLCELEUEEHREIN To advance reconstruction from both structual and non-structual measures

Legend: Purpose is to respond to the issues Purpose is for the future life in the area

Figure 1:  Framework of scene based on the Reconstruction Manual of Tokyo.
2.2 Method of qualitative analysis

This study use the qualitative analysis method suggested by Sato [10] as shown
in Figure 2 in order to evaluate the phenomenon, which could not be evaluate
from quantitative research, such as network among stakeholders. Firstly, the
comments of people are recorded in WS. Secondly, all comments are
documented. The documents are segmented and the burden of argument, and are
decontextualized and extracted as “code”. At that time, all codes obtain its
“speaker”, “scene”, “theme”. The codes are categorized by their “scene” and
“theme”, and the relationships between the codes are classified to “cooperation:
opinions based on a same issue”, “derivation: a solution to an issue, or an
opinion derived from another opinion”, or “conflict: opinions with
contradiction”. The discussion of WSs are structured and analysed through this
process.

1.To document the comment (Example) 2.To code the documents 3.To classify and structure documents
We need to share information with neighbors Theme | Share Scene| D Speaker Welfare Provide information for Evacues in other area
information Commissioner To share information ‘Councl of social welfare
with neighbohrs |, jwould be in charge of
Code  To share information with neighbohrs (Welfare Commissioner) providing information
Docu- We cannot get inf without with (NPO Fukkouken)
ment  neighbohrs. We want to live in the area as much as
possible even if the house is smaller than before. To assure temporary houses in the area
Assure Soaa Residential Subsidy is not enough ] Utiize vacant room of apart
Theme temporary life D Speaker o, o :em;fmw b rvn’en“.‘as :a‘ao y house
(Welfare Commissioner)
Code Temporary houses in school or park Tokyo (NPO Fukkouken Wl ssione
= - Docu- This elementary school is registerd as refuges. Real estate agent has info
o b 1 - ; o ment We can use here as land for temporary houses, about vacant foom
This elementary school is registerd as refuges. too.  Also, Toyama park can be used. Other area (Wettare Commissioner)
We can use here as land for temporary houses, t0o. | is basically filled with buildings BRI 0 sy o Spce Dot 0-0 Conpson— Dt Caret

Figure 2: Method of qualitative analysis.
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3 Reconstruction scenario from the Great Hanshin
Earthquake

This section reads the reconstruction scenario from the Great Hanshin
Earthquake 1995 as the standard for creating the pre-disaster planning program
in metropolitan area. Lots of study has focused on the reconstruction after the
Great Hanshin Earthquake such as Satoh [11]. However its scenario is not
described as a thesis, and a primary source is necessary to understand it.
Therefore, the author uses the documentary movies. In a lot of movies, the one
from Aoike [12] is chosen because the product include not only just after the
earthquake but also reconstruction until 1999. The length of the movie is 14
hours and 38 minutes. The movies are qualitatively analysed with the
methodology written above, then are chronologically ordered, and finally
separated to the scene of Figure 1. The succession of those scenes is the
reconstruction scenario.

The validated reconstruction scene is structured as Figure 3, which is the one
of reconstruction preparation scene. By examining all scenes, 27 themes of
works in 5 scenes are elucidated (Figure 4).

[System construction of residents]| [Community.Base] [Supporters base]l [system construction of supporters]
Based on.the.system before disaSter. . Apmnomo,us management, _Victims accept positively
Church accept volunteer from

O Restart meeting of residential union oﬁ Leader chosen from victims accept
all around J:
8 ) AU@ z U S volunteers and cooperate
se meeting room of
Choose member of residential union Volunteers create base by
resconstructioncommittee i themselves
Construct system
8 [Understand life of victims] xxx] Residential work
Meeting once a week Volunteers create the place to get together x| Residential group work
Emergency ice feeding S8 Musicians amuse people [ Government work
Y BB Other group work
[Policy of reconstruction] LL Newspaper about E= Collaborative work
reconstruction_ : o L
Meeting by residential union Residential union collect the needs of victims e e
res Residential union ask victims Support from
+—0 hgg‘?:[ﬁ;' gf\f'e?,:%%ofle = about their opinion for L‘{uve o students Tips
theme about kife
[Start studying about 90% of victims who lost house wanted to ‘ theme about space
|reconstruction project at the same place o Related work
Flgure 3: Quahtatlve analy51s of reconstruction preparatlon scene.

4 Case study of adapting the reconstruction scenario to
residential WS for pre-disaster planning program

Residential WS was held on 2 October 2014. Before the WS, the attendants
understand the process of reconstruction through watching some part of the
above movies, and also recognize the issue and characteristic of the area where
they live by walking and making original maps. Figure 5 shows the framework
of the residential WS, and how the reconstruction scenario is adapted. 27 themes
of reconstruction scenario are written on the flag, and the attendants stick the flag
to the model with considering their role and place. The model is updated as scene
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Adust After Disaster| |y yrp0omen B Refuge Life Term C.Preparation Term
1.Self-help f 1.System Construction -
4.Collect information Clelen 4.Share info  Based on system 2,Policy of reconstruction ‘;;‘I’P" n charge]
2 Assure public :Signboard before disaster o ‘Study and create in Indivisual
2.Neighbor cooperation peace BACeo s oed o) SRS or Cooperation
To support eldery and injured ’ e .‘;/o\insee' i } 4.Understand life of victims o:g)l:dwisuals
:To collaborate with doctors 3 Support vulnerable o & :Create place to get together PR T
To carry injured cople A T L il | Residential Union
: Eldery / Foreigner 2 .
3.First aid fire fighting 3 System construction of support Collaboration of
6.Restoration of area Residential Union
5.Evacuate o—o| 4.Share info about refuges - Building demolition and debris removal and supporter
: Renovation of building =a
Supporter
D.Temporary Reconstructioon Term E Term (Relaton prn R

Assure temporary life
1.Assure temporary living in area
* Important to keep peoples

mind in the area

1.Discussion about reconstruction
:Between residents and government
S vemment and c

B 2.Support people refuge to other area
Visit and share i idents

info by resi
Support life by volunteer

:Management of each oponion

Temporary reconstruction of life style

3.Temporary 4 Create community
reconstruction
of shops

5.Create community

Collaboration of residents and volunteer
:Resume community activities
:Through discussion about measures

5.Temporary welfare service
and medical treatment

2.Road maintenance
land replotting enterprise
Regional planning
% 3.Reconstruction of houses
+ Public house
- Collaborative reconstruction
¢ 4.Park maintenance
6.Commercial reconstruction
7.Welfare reconstruction

oo
Join/Cooperate

Process

Figure 4:

Reconstruction scenario from the Great Hanshin Earthquake.

Collaboration

Fire extinguishing
Care of injured
Provide information

care of refuge life
Provide information
Keep the provacy
Communty base

Community base

Held event

Temporary but good life
Care weak people

oISSnasI 40 SIUBHU0D

‘Example of Idea on flag
Community base
Rule of reconstruction
Industry and life

" i " I P [ D.Tempora [S]E. Term-1|E. Term-2|
Discussion in A. Just After Disaster ‘ B.Refuge Life Term } et Termgz (inside public-work area) |(outs£de public-work anai
I?::,Z;:""'ﬁ"'i‘: ;;;iﬁes Discussion about what to do in each term s Discussion about what to do in each term

£ ot — 1.Put the flag on 1/500 model. The flag shows idea of works in g 1.Explain government plan | 1.Change model
each term. Participants can make new idea, too. =] (Based on estimation ofdamage) | (Scale:1/500)
2Discuss about the elemnt of flag, and decide proper place or add i1 2.Change model 2.Explain reconstruction
related flag. Repeat this flow. ] (Scale:1/500) model outside public-work
T L i 4 3Discuss asAtoD. area (Scale:1/200)
Example of Idea on ﬂag\i Example of Idea on ﬂa§ Example of Idea on flag. H | LD LA

Road construction
Housing reconstruction
Environment of area

Open refuge facityof efuge Temporary shop _
C. Preparation Term
27 themes from the

—> 1.What Chokai and residential union can do?

Great Hanshin Earthquake /"~ 2 What kind of support is essental?

UONINJ)SUDJ JO [BOD

C. Preparation Term

1.What Chokai and residential union can do?
2.What kind of support is essential?

stakeholder and supporter  -kids and youth - green +local shops

“culture -foreigners and estimation of damage.

Figure 5:

§‘ +1/500 scale model | | +1/500 scale model +1/500 scale model __~ Jill 7+ public work panel | 7+ 11200reconstruction model
= | *Idea flag | | *Idea fiag ‘ldeaflag +1/500 scale model with reconstructed model * Idea flag
§-§ Discussion of system  Choose idea for future vision " Public work ) ) Collaborative reconstruction model
IS8/ Current projects and those - disaster resilient welfare Hypothetically create public housing and  neighborhood collaborative
B g‘ replanning of roads with current city plan  reconstruction with multi-
e
-4

, generation exchange base

Framework of residential WS.

proceed, and the changed point and the element of flags are explained by the
facilitator. The model of reconstruction scene is created based on the simulation
of hazard and the vision of areal master plan which includes community, welfare,
environment, multi-culture, and so on. The scale of model is around 15 ha and

the attendants separated to 5 teams.

The result and the development of the discussions are structured as Figure 6,

which is the reconstruction preparation scene of group E.
categorised from the view of “future vision and lifestyle”,
The relationship between the opinions are categorised
“conflict”, and “derivation”. The examinations are as follows.
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4.1 Exploration of residential reconstruction union system

Currently, neighbourhood association called “Chokai” is the residential group
which deals with issues in neighbourhood. However, some teams explore the
reconstruction union system for reconstruction in order to solve problems after
disaster and achieve vision. Group A and C compose of large Chokai, and it is
determined that the current Chokai directory launch reconstruction union for
reconstruction after the disaster. On the other hand, Group B and D consist of
small Chokais, and the collaboration of Chokai for launching residential union is
discussed. In the discussion of Group B, the area is based on the place to
evacuate, and Group D uses the cooperation system for annual local festival.
Group E considered integrating Chokai with store associations and cooperation
association for reconstruction union in order to utilize the characteristic of the
area.

4.2 Limitation of discussion within the current system

Regarding the process of discussions regarding residential reconstruction union,
group A, D and E discusses alternative ideas such as renewal of association for
reconstruction union because of the capacity shortage of current association. On
the other hand, group B and C discuss reconstruction process only within current
neighbourhood association, then they can understand the issue within current
system, but they cannot make alternative ideas. From above, all groups discussed
about the alternative system for reconstruction union, but concrete discussion
cannot be enfolded without key person such as young people or foreigners living
a while in Japan. Therefore, it is clear that discussion within current system has
limitation.

4.3 Idea includes future lifestyle from discussion about spatial improvement

All teams have demands to future lifestyle with improving spatial condition in
discussions. In those demand, the “Road improvement” is only connected with
“Park” in team B. All of other demands are based on ‘“Public houses”,
“Cooperative reconstruction”, and “Park”. Those have more opportunity to draw
the demands of local residents than road “improvement”.

Pre-disaster planning program structured through residential WS is realistic
and based on the current situation, however it means the current system is not
enough for achieving the ideal reconstruction for attendants. Regarding the ideal
reconstruction vison, important issues are discussed and the projects achieving
the vision are also discussed.

The contents of pre-disaster planning program structured through residential
WS are shown on the left side of figure 7.

5 Case study of adapting reconstruction scenario to
multi-stakeholder WS for pre-disaster planning program

The attendants to the multi-stakeholder WS include a representative of residents,
Shinjuku government, NGO, architect, consultant, and so on. The WS was
separated to 2 times, and 110 people from 61 groups attended.
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Before starting the WS, the characteristic of the area and the result of
residential WS are explained to the attendants, because some of them are not
familiar with the risk of area and the state of disaster prevention progress. The
attendants are divided into 3 teams. The method of structuring the discussion is
basically same as one on residential WS, however in order to examine from the
view of “the role of each stakeholder and its network”, each opinion is classified
into “charge: the opinion to be in charge of something”, “demand: the opinion to
request other stakeholder to do something”, and “issue: the opinion to raise a
question about some issue”. Also the relationships between the opinions are
classified to “demand: the opinion to request other stakeholder to do something”,
“collaboration: collaborative action from some stakeholders”, and “support: one
stakeholder support another” in addition to “cooperation”, “conflict”, and
“derivation.” The upper side of Figure 6 shows the matrix based on “Speaker”
and “theme”. 27 per 32 parties recognize at least one role in reconstruction
process, and 26 per 27 themes are discussed. The analysis of discussion is as
follows.

5.1 The process of recognizing own role developed through WS

Based on Figure 6, the developments of discussions are classified into 6 groups
from the view of “presence and clarity of party which is in charge of one activity
for reconstruction”. Table 1 on Figure 6 summarizes the classification.

1) Classification of discussions with parties in charge of discussed activities
Discussions with stakeholders in charge of discussed activities contains (Dthe
cooperation of stakeholders is recognized, @ one or some stakeholders are
recognized, but the cooperation is not recognized (3-1 some recognize the role
but not all. These discussions are discovered in 31 themes in 43 themes.

2) Classification of discussions without stakeholders in charge of discussed
activities

Discussions without stakeholders in charge of discussed activities contains (3-2
No one recognizes the role, though there is demand to specific stakeholders,
(©No on recognize the role, though there is demand to unspecific stakeholders,
(® No demand and no recognition of role.

From the above, some recognition as having a role in the reconstruction
process is common knowledge for the groups, but on the other hand, some
recognition becomes evident through WS discussion such as cooperation,
support and demand between stakeholders. The theme of (3),@,(®,which the role
is not recognize, have to be discussed more through finding the stakeholder
based on the demand and cooperation.

5.2 The feature of each stakeholder’s remarks and its effect on
the discussion

The development of discussion creating recognition of one’s role is analyzed
from the view of feature of the speaker.
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Figure 6: Analysis of a multi-stakeholder workshop.

1) The feature of remarks by stakeholders which mainly consist of inhabitants
Stakeholders which mainly consist of inhabitants have lots of remarks, and the
recognition of their own role is seen frequently. The fire brigade has recognition
in the role of first-aid firefighting. The district welfare commissioner has
recognition as in charge of welfare in addition to similar role as Chokai and
residential union, and it has large number of demands.

2) The feature of remarks by stakeholders which most members are not residents
The stakeholders which most members are not residents but commuting from
other areas are classified into 4 types from the view of “number of remarks as
recognizing the role” and “number of remarks of demand” (Table 2 on Figure 6).
a) The effect of the stakeholders which remarks are either recognizing role or
demand

TYPE 1 includes the stakeholders which remarks are only recognizing the role,
and those remarks are responding to the demand from other groups. The
cooperation with other stakeholders is relatively few. TYPE 5 includes the
stakeholders which remarks are only demand to others stakeholders, and those
demands are relatively less responded. These two types have comparatively less
influence on other groups.
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b) Arousing the recognition of own role for all attendants by the remarks from

stakeholders who comment both demand and own role.

TYPE 2 is the groups which remarks are mainly recognition of own role
(N=2Y), and it has relatively high rate about cooperative works. TYPE 4 is the
groups, which remarks are mainly demands to other groups (Y =2N), and
accepted rate of demand is relatively high. TYPE 3 is the groups, which remarks
about recognition of role and remarks about demands are almost same amount,
has relatively high rate about both of cooperative works, and accepted rate of
demand. From above, the groups which remarks are consist of both demands and
recognitions of roles have more connections with other groups. The recognition
of roles and network among groups are clarified through repeat of those demands
and acceptance.

Though it is up to the groups if main remarks are demands or recognition of
roles, groups can contribute to create effective discussion which clarifies each
group role and network of groups. The pre-disaster planning program structured
through multi-stakeholder WS is shown on the right side of figure 7. Comparing
to the program structured through residential WS, more issues of reconstruction
are responded by groups. The recognition of role of un-residential stakeholders
clarifies the role and network of residential groups as well.

6 Reconstruction manual based on the program

Questionnaires regarding valuation of WS and wishes for utilizing the pre-
disaster planning program are prepared after both residential and multi-
stakeholder WSs. 51 out of 68 people (75%) of residential WS and 27 out of 62
(44%) answered the questionnaire.

6.1 Valuation of WS

Valuation of WS is shown on left side of Figure 8. Approximately 90% answerer
of residential WS could think of future vision after disaster. All residents and
more than 90% un-residential answerer of multi-stakeholder WS could
understand the process of reconstruction. Approximately 90% of both residential
and un-residential groups could understand the character and thought each other.

6.2 Wishes to utilize the pre-disaster planning program as
reconstruction manual

More than 90% answerer of both residential and multi-stakeholder WS thought
necessity of making reconstruction manual based on the result of WS.(right side
of Figure 8) Regarding the contents of the manual, “cooperative network system
among residential group and other groups” and “Activities by residents after
disaster” is most essential. “Cooperative system among multi-stakeholders” and
“Supposed issues of every scene” are also necessary. From above, attendants of
WS wish for the reconstruction manual which shows the activities by multi-
stakeholders based on the works of residents for issues of every scene after the
disaster.
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Contents of pre-disaster planning program by residential WS (left)

and multi-stakeholder WS (right).

eCan you think of future vision of city through workshop?
Residential ws | IS 0 —
0

2 0 60 80 100%
e Can you experience the process of reconstruction?
wsusors | |
(residents)
Multi-stakeholderWs
(not residents)
0 2 0 60 80 100%
eMutual understanding
Understand character " " L L
(residents) [
Understand thought
of residents | ; ;i
[Ronpaiinty. ¢ 20 [ &0 80 T00%
LEGEND [l Really Agree [ Agree NA
" Disagree Really Disagree

Figure 8:

#Do you think manual of reconstruction is necessary?
Residential ws I B
Multi-stakeholderws NN

0 20 “ ) 80 100%
eWhat el ts are for manual?

1. Collaborative system | —
2. Activity of residents | EE—

3.image of term EsS———————————
4. expected issue )
5.pattern of reconstruction IEEEEEEEEG_G_—

6. list of stakeholders | EEGE_—_—G_————

T.activity of each group  IEEEG_G_G_—

8.vision of future city  |EEGE_N_—

0 (people) s 10 15 20
“response rate:residential WS 75%(51/68 people), multi-stakeholder WS 44%(27/62 people)

Result of interview.
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6.3 Effect of pre-disaster manual based on the program

The pre-disaster reconstruction manual is created and published to residents and
other attended groups. In order to validate the effect of the manual, interview
was held to 19 groups which attended either residential or multi-stakeholder WS.
Discussions on the interview was classified into “recognition of own role”
and “demand to other groups” as done in the previous section. As a result, 42
times of “recognition of own role” remarks and 56 “demand to other groups”
remarks are defined. By analyzing defined remarks, following two effects are
confirmed.
1) Awareness of theme which attracts lots of interest
Scatter plot about amount of “recognition of own role” remarks and “demand to
other groups” remarks on every theme is shown in Figure 9. Issues are
concentrated at a few themes. Because the interview was held group by group,
the themes attract many interest are common issue. It would be differs area by
area, and by stakeholders of the area. The theme should be discussed more to
update the manual to meet the condition of area.
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Figure 9: Scatter plot of remarks and typical opinions.

2) Facilitation of attendants to the discussion of pre-disaster planning

TYPE1 and TYPE2 had either “recognition of own role” or “demand to other
groups” remarks on the WS, but 2 out of 3 TYPE! groups and 1 out of 2 TYPE2
groups remarked both remarks through the interview. Also, all groups, which
had nether remarks on the WS, have both or either remarks through the
interview. Overall, presenting pre-disaster manual increases the awareness of
their roles and demands to other groups.

7 Discussions

This study analyzes the process of structuring the pre-disaster planning program,
and following points are verified.

* Structuring pre-disaster planning program through residential and multi-
stakeholder WS brings about the understanding future vision, and consciousness
of process and collaborate network system to achieve it : This achieves both.
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« Utilizing pre-disaster planning program as reconstruction manual contributes
to clarify the issue of the area and to promote the consciousness of collaboration.
In conclusion, “Creating pre-disaster planning program” contributes in making
people become a part of the reconstruction scenario planning, and
“reconstruction manual based on the program” can be the common indicator to
advance preparation beforehand. These effects equal to strengthen community
resilience from the views of “Networks” and “Change Ready”. Continuous effort
to find proper leader and to build the resilient culture with using the
reconstruction manual will be necessary. It will be combined idea of resilient city
and Machizukuri idea in Japan, and this would be the concept idea to continue
developing my research. As an outcome of the study, figurel0 shows the
methodology to design collaborative reconstruction scenario through the
development of a pre-disaster planning program.

Phase The phase to understand reconstruction, The phase to di scenario of reconstruction The phase of consensus building for
1st 2nd discuss 3rd p 9

Agent scenario and character of area and system for it achieving reconstuction scenario
from Discussion about future life with spacial maintenance T
Residents . = « Clarify the lifestyle and space image
oy Understand reconstruction scenario . sk e Tkt et
VD of re o <) . tudy reconstruc i
ovemment; b = = 5 i ss and study reconstruction scenario among (Verification of reconstruction manual)
o (DVD of reconstruction lecture et iscu
and Expert residents, and raise awareness of being in charge | [v - -
support + Understand issue of area (As Residential WS in this study) SIRCHS S [evise
Walking and map making) Plan T [Basedon |
Reccaet, A the result.above, ;
ruction Based on the result above Hypothetical reconstruction prograi dapt |\ I
Union | 1 1 |
ulti- * Understand issue of area + Discuss and study reconstruction scenario among [ ST
stakeholder Walking and lecture from residents. multi-stakeholders, and raise awareness borative y the role of each st
(As Multi-stakehoider WS in this study) te ystem, raise awareness

Both “Derivation” and “Charge” opinion is essential

The base of pre-disaster reconstruction planning | Prerequisite

* Regional Plan
+ Residential group for reconstruction union
- Estmated damage (Simulation)
(Prerequsite of this study)

+ Tokyo reconstruction manual
+ Scenario of reconstruction by residential union (The Great Hanshin Earthquake etc)
+ Process and result of pre-disaster reconstruction planning in other areas

Research

Figure 10:  Methodology to design collaborative reconstruction scenario.
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