BT H B HOODDOERERTF T -2 ay T
KBy — IV OBR

2014%1H

t (T%)

Fhy o

SRR R



— WXER —

B1E P
1-1. Wty
1-2. HHY
1-3.  BEfEWFSE & ARBFFEDONLE ST
1-4. AKX OHERK

2w HE NI B) 2 A BBKOREL L5 — NV DT )
2-1. 1IL®IC
2-2. BAETNEHMEMOAGERRICE T 2 E O
2-3. ROOLNDLEY —NVDOIEY T O
2-4. THHTHIES SEVERERTAN TE & 284 A — o 2 ) X6 7= 3 R E Y
— L DFRERA B FE
2-5. /&

HE3F Th bR SRR TIEE AR A TSI — 7L ay T X — N DB
3-1. lIU®IC
3-2. BEBAZE D U AT I L BE KRR I O EE
3-3. VAT LDOHE
3-4. BHZE L7~ 82 — L O RERAYE 5
3-5. BRA%E L7- 38y — VD SEGEEER
3-6. ZhE L FEOMG
3-7. /NHE

BAT MiEHhBE SEPEREREAIN TFIE & R A — Y 2l S BRI RS — 7 v
a v TXRY — IV OIS

4-1. XU ®IC
4-2. THHTHIBS SEMERERTAN Tk & ZEM) A A — U & B S BB B g Y
— L DAY & BA%E

4-3. BHFE L7=8E Y — v EAEFER
4-4. PR LHEOKES
4-5. /R

O

e

10
15

22
23
24
30
34

42

45
46
49
54
57
60
65
75

78

79
80

94

103

111

114

120



20134 24 18H

BRET - Een LM | RS | 095603 . KH #
fi o
— ” B 1 B
e T A5 P
L N

KA,

o X F (D)

i SCEE | R EHIEMO IO DRIEERS T — 7 ¥ a v TXBY — VOIS

(ES 1,200 F-FEE)

BT O R HERE O 7= D11, Hll(E R S ATBO W ENC X 2 FEHFE RS < VM ARA[ KT, HitE
FZEDORBR LR EOAEBE OO T — 7 g v FIREETHEHAN T AR, AEFRKITES &
INTHEA TR, T ZIZPhK ER = 7R %@zéﬁrﬂ@ﬁwﬂﬁiﬁwﬁ%ﬁglﬂ%é

AHFFETIX, THEHIEHEREZ R T 28BRROETHL Y —2 v a v 7 (WS) Oiima kT
5 — VDR AR, VA NE B OMEIZ E DX SRS T 5 2 s A HIgE 95,

B1ETIE, FREOY R, BW, T L CRMIRICE#E T 2B IR 2 2B L, MFEONLE ST 217

VY, BRSCORERRIZ OW TR 7,

F2ETIE, SWRREL e TV 7RENS, FRMOGENSKY SHLWERZREEL, 1) *
H3L Y OB THERICE o TS SN BIHR ORI E A2 H D T2 D, EREI O ZBI 2 it o
N— ROBSEMEREZ M2 FIENRKIM L TWD Z &, 2) BESEPEREREA & dil) U < B (i 2 hits o 22
WA A—VEIF LN S#EmEEDDL 200, TOFENRRML TNV Z EIZER L, dEim0 B
T@ﬂéﬂt@b&ﬁwﬁ%®%ki%ﬁﬁ& B L C, i T t: D2 A A — T R T D%

i UT= Y — VO LB 7R Lto

*@;5QY—w%%@tw’ DT =7 v a vy O TEIMENE Z TR R 5
%ki%%ﬁ#%%%@%fﬁozgﬁ%é&%K%ﬂéwsﬁﬁ I3 DEEAFHRRDZERA A —
ZARRACT DIERE & B S MERERT OMSRE 2 B S MERH D LB 2 b,

ZD oDV AT LB EOBE AR 5720, BIFETIE, EEONINE TR LCE L
HE X L~V O RERA 72 AR HUBS S REREAM 1A OFHEIRF R O FEfE LI L 5 WS O35 ToRL KEMEREFEAN
DIErEAHEE LT,

W ATETIE, T OB SEMEREREA A L TA A TS WebGIS 382> — /L1, VR Hffi 288 S8, #Himo
ﬁ%f@féﬂtﬁﬁﬁﬁﬁﬁ%®%kimﬁﬁkﬁﬁbi'/W%m%@ YA A=V E =TT
PR T DHEEZ BT LT, 2Dk, UL EOEBIBAR R 2 2, BRI EO Y 72 A4 A
fb.&, WebGIS & VR Z5#E) SH 7222 A A — DHRIERE 2 0 & Ltﬁﬁﬂﬁﬁﬁ@diﬁ/—w%
B L7z, £ LT, TOXEY — 1L OFAMOKEE1T- 12,

HHRERRTCIE, BETHE I D 2 8B OFRICR LT, FEEO WS 2E L-EY
— VAR U2 B SEPERERFm DA H & VR IZ X D22 A A — UV OIFHRIRMEZ 1T, 24 6 O #igfdt
I LEROHER T ZIT > TH b oo, ZOREE, BRI L7238y — ik, #3522/ A A
=YDV T VT 40 ERA T — VEOAIN 2 ESE RIS 20, WS BIE B RE Lo BRIk L
T, R — V& IEH LR O £ 5 OB SKPERERHN & 22 A A — T & 2 DO TEMEF IR T D
Z AL, BRI L AN EONE L EHRLOEOBE  FERSITL, BNEOEREZ 5
THL WS oiFimaiEtb3e 2 2 &, BiEoLEREOE#N Bk r>Z b, REBROMGFER
HXEDHZ L, BREOHOM EIZERY, ZOREE, BEERKOREIZENTHD Z LRI,

5 ETIE, XAl FE LdrEik~ T,




February 28, 2014

Department| Environment and Life Engineering | ID | 095603 Akira Ohgai
Supervisor Yasuhiro Hirobata
Name Kazuki KARASHIMA Jun-ichiro Asano

Abstract

A Support Tool for Workshops to Explore Improvement Draft Plans in

Titl .
e Densely Built-up Areas

(800 words)

In Japan, there still remains about 20,000ha of densely built-up areas and the promotion of
safety in these areas is a pressing issue for urban planning. However, improvement in these
areas has been very slow. Exploring draft plans through collaborations between local
governments and local residents is essential in order to promote improvements aimed at the
improvement of safety, living environment and townscape. Therefore, citizen participatory
workshops are used nationwide to reach a consensus among stakeholders. However, it is difficult
to reach a consensus. This is a key factor to promote improvements in these areas.

This study aimed to try to develop a support tool for discussion of workshop to examine draft
plans and to verify usability of using support tool to reach a consensus.

This paper consists of five chapters. In chapter one, the background, the purpose of this
study, review of related studies, this paper’s positioning in the related research field and outline
are described.

In chapter two, the author focused on the following two issues as inhibiting consensus
building by literature review and interviews: 1) The lack of a method that can quantitatively and
objectively evaluate the earthquake disaster vulnerability of the subject area in order for
participating residents to easily understand the effects of improvement plans; 2) The lack of a
method for participants to share their understanding of spatial townscape images in combination
with disaster mitigation performance evaluation (DMPE) during the discussion of the draft plans.
In order to solve such issues, the necessity of a support tool with a function that visualizes
spatial townscape images after improvements by combining DMPE from various draft plans
examined by participants is shown.

To develop a tool similar to that mention above, there are two issues in terms of system
development. First, the tool must be able to calculate the DMPE for draft plans while in
discussion about workshops. Secondly, it is necessary to combine a function for visualizing spatial
townscape images of draft plans with a function for calculating DMPE.

To solve these issues, in chapter three, we have enabled providing DMPE results while in
group discussions from the result to try shortening the computation time of the district level
DMPE method developed by the authors.

In chapter four, the author combined a Web-GIS support tool incorporating DMPE with VR.
As the result, a function visualizing 3D spatial townscape images after improvements combined
DMPE results of various draft plans examined by participants was developed.

We explain the outline of a planning support tool for exploring improvement draft plans of
unified DMPE in real time with a function providing spatial townscape images by coupling
Web-GIS and Virtual Reality based on the results of the system development mention above.
Finally, the usability of the developed tool was verified.




Examining the usability of this tool was done completed by the following method. First, we
provided the spatial townscape images by VR and DMPE results using the support tool to
experts having many experiences of the improvement of densely built-up areas according to the
workshop flow we assumed. Next, a questionnaire to evaluate this support tool was done by
experts having a view that residents can understand the information provided by this tool. As a
result, although there are some improvements such as promotion of the accuracy of providing
spatial townscape images and the necessity of creating scale-feeling that users can easily
understand the spatial townscape images, the obtained evaluation is as follows: providing DMPE
results and spatial townscape images after improvements for draft plans examined by
participants using the support tool on-site of the workshops, can easily understand and share the
effects of promoting safety from earthquake disasters and changes in the townscape, can extract
participants opinions and contribute to activation of WS discussion. The process that participants
examine and compare several alternative plans on-site of the workshop contributes to the
activation of discussion. From these effects, the support tool contributes to the promotion of a
consensus building.

In the final chapter, the findings in this paper were summarized.
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