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ABSTRACT

Various types of low carbon technologies proposedransport field, such as low carbon

vehicles, pedestrian- & cycle-oriented developmeat;sharing system. However, it is not
revealed that how individual technologies shouldriiegrated each other and implemented
into real urban space. Therefore, this study foewse "Urban Quarters” on a spatial scale
between city and each building, and constructs a@eaineystem which can evaluate low-

carbon performance level. We examine how to recocisurban quarters given boundary
conditions such as residential population, workpogulation, CQ emission target and so on,

which are set based on an examination of macrd-letsan structure.

Keywords: low carbon city, district planning, Quality of Life, eco-efficiency, reconstruction

1. INTRODUCTION

Environment oriented urban planning is one of a lssye, and also its concept have been
implemented in real city practically, which is @all Environmental-Model-City, Eco-Police,
Eco-City, or Low-Carbon-City. Moreover, these atieave been compared with each other in
various past studies. However, because of macrsppetive which is far from the real
implementation process of element technologies,tnobsthese studies are remained as
superficial surveys.

On the other hand, a plenty of detailed technieskearches have been only focusing on
subsystems or element technologies itself. Varitypgs of low carbon technologies also
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proposed in transport field, such as low carbonicle$, pedestrian- & cycle-oriented
development, car-sharing system. But, it is nokeaded that how individual technologies
should be integrated each other and implemented&atl urban space.

Therefore, this study focuses on "Urban Quartera@patial resolution level. Urban quarter
is defined as a group of building blocks, and itasked between city and each building. In
urban quarter resolution level, we can examine libst suitable integration system of
individual element technologies for actual urbaracep with taking real building and
infrastructure arrangement into consideration. Mueg, examination scope will be more
spread and the vista or community design of urheartgrs also can be examined.

Based on the above background, this study aimeveldp a model system to evaluate the
amount of CQ emissions from each activity and also to evaluesedents’ quality of life by
the urban quarter. In addition, a case study islempnted in the Nagoya metropolitan
area(mainly focusing on commercial urban quartercity center), and changes in each
indicator for each urban quarter are analyzed f@005 to 2050. Then, a direction for
measures required to improve the sustainabilitgach urban quarter of the city/region is
considered.

2. POSITIONING THIS STUDY IN TERMS OF PAST RESEARCH

Previous research aimed at evaluating urban spatiactures from the perspective of
sustainability (for example [1],[2]) have been coakd, but most such efforts were carried
out from a single perspective (such as environneerftnancial issues), and there has been
insufficient verification of sustainability from antegrated perspective. [3]set out indicators
from the TBL perspective, but their research usesrodata for each city and it does not
provide a method for analyzing urban spatial stmes in detail.

Additionally, even if it has been confirmed thatarticular urban spatial structure, such as the
“compact city” concept, is efficient in terms ofban maintenance expenditure requirements
and has low C@emissions, the disposal of inefficient existingldings and the construction
of new buildings/infrastructure associated with tihfean restructuring required to achieve
that particular urban spatial structure entailssaderable expenditure requirements, and, CO
generation during the process must also be takercansideration.

Unlike those in developing countries, it is not ibke to plan new urban spaces in developed
country such as Japanese cities from a zero baseefbre, incremental renewal while using
existing urban areas is required. Additionally, mwous local governments are being
squeezed financially, which makes it difficult toceurage population movements by
providing land compensation. Consequently, in otdexffectively promote the conversion of
urban spatial structures, it is necessary to amoeitte metabolic patterns of a city in terms of
housing/infrastructure renewal and household mowsnand then analyze how, specifically,
each urban quarter within an urban area changestfre eco efficiency perspective.
Therefore, the authors of this artibl@ve developed a model system called “Smart Urbea a
Relocation model for sustainable QUAIlity Stock” (BQUAS), which enables the
examination of sustainable urban spatial structin@® macro perspective. As quantitative
indicators of each element of environment, econocamyg society, the system can estimate
CO, emissions, urban maintenance expenditure requiresngnd QOL in 500 m meshes.
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In this research, while working to improve this teys, urban quarter units (which are
considered socially and geographically uniform) ased as evaluation units for examining
sustainability.

There are several representative methods to eedlmatcarbon performance in urban quarter
scale, such as CASBEE-urban development[4] of JadgdeED for neighborhood
development[5] of the USA and BREEAM[6] of the UKowever, as these methods, which
were developed for planning or designing stagessaitable for finding out indices of output
such as introduction of individual technologies @wnsideration of designs, they are
unsuitable for grasping the outcome of the develapum

If the scope is limited in energy system, some iptey study shows ideal integrated energy
system image which is based on combination of #alé energy source such as electricity
heat and biomass energy (for example[7]). Thereatse practical energy system planning
support tools, and these tools are review is pfpeds. In article [8], 37 type of evaluation
tools are put in order based on questionnaire guxveach tool developers. And these tools
are classifies 7 major types(simulation, scenaeguilibrium, top-down, bottom-up,
operation-optimisation and investigation-optimiaadi. On the other hand, in article [9], how
identifying suitable energy system is discussediclviis based on a survey about design
method of distribution type of energy system. B toncrete process is not revealed. And,
aspects of co-operating urban stock metabolismgsis not considered sufficiently.
Accordingly, we need a model system enabling usveduate the performance of total urban
guarter which is metabolically changing. In additiocchronological changes should be
analyzed in re-modeling in the existing urban arBlais study aims to develop a model
system enabling us to dynamically predict futurgureements for building reconstruction, to
present a renewal plan accordingly and to evaltiseplan in order to study steps for
introducing policies or technologies chronologigalccording to step-by-step reconstruction
of buildings.

In this research, evaluations that integrate eadltator using, for example, monetary value,
is not carried out. One reason for this is thatemvlevaluating the QOL/CCfrom a long-
term/broad perspective, the number of uncertainofacimpacting in the scope of the
evaluation inevitably increases. Thus, even iffieitonarket prices are predicted, and,@@d
QOL are converted into monetary values, this uagest will increase. Accordingly, it was
considered better to provide each indicator sidsidg, and to leave the evaluation of the
indicators to the relevant decision maker.

3. MODEL SYSTEM

Even though main target of this research is toakgeneral method how the urban quarters
should be reconstructed in the future, each urhaarters have to match in actual urban
context. Therefore, we consider two different seatmels, macro(urban scale) model which
can evaluate balance of whole urban area and mitrai quarter scale) model which can
evaluate low-carbon-performance of an urban quatssif. Figure-1 shows relationship
between macro(urban scale) model and micro(urbarnte&juscale) model.

Macro(urban scale) model simulates spatial poparatiistribution and transportation patters,
and, population and transportation balance whichdecrease CQemissions are identified.
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And, and boundary condition for planning of urbaraders(population and offices, etc.) are
identified.

On the other hands, micro(urban quarter scale) hmmgdduate detail design under boundary
condition which is given by macro(urban scale) niotikoreover, this model can evaluate
amount of CQ@ emissions from infrastructure, building and equapmn in life cycle
perspective. However, it is difficult to evaluatié @wban quarters, so we have to picked up
representative urban quarters from classified gtmaged on their respective characteristics.
And, we construct QOL indicator evaluation modelickhcan evaluate production and city
life level given by the urban quarters. Finally, e@nstruct Eco-efficiency (QOL/GPindex
which can evaluate urban quarters. And, this madel examine factor value which is
proportion of eco-efficiency changed by renewalidfan quarters.
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Figure-1 Relationship between urban and quarters

3.1 Classification of urban quarters

In order to pick up representative urban quarterdéducing calculation loads, urban quarters
are classified based on their respective charatiteyi

General factors considered when classifying distrieclude distance zone from city center,
population density, use, function, etc. In additiorban restructuring plans can involve large-
scale renewal of infrastructure and housing. Aipaldr feature of urban areas in Japan is the
existence of many districts that were renovatedaallonce during the period of rapid
economic growth. While the constituent elementsuwfh districts all reach the renewal stage
at the same time, there are also districts thaérgudrenewal in an incremental manner, so it
is also necessary to consider development histbnvelassifying districts.

In regard to these categories, a high correlatioas wiound between population
density/distance zone and use/function in the prelry investigation, Accordingly, we
attempt to classify the urban quarters districtgtyuping them according to two categories:
“use/function” and “development period/renewal eatit.
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3.2 Urban balance evaluation system

(1) Population cohort model

For each urban quarters, future population by jigar age groups is predicted over time
using the cohort model. All populations predictedhis model indicate nighttime populations.
Figure 2 shows an overview of the cohort model.

With regard to natural increases and decreasesmaskvalues for survival rates and birth-
rates published by the National Institute of Popalaand Social Security Research are used.
Out-migration populations are calculated by mujiip the out-migration ratio by the
population in each age group in each period. Furtbee, the values used for the out-
migration ratio are the actual values obtained ftbe National Censuses of 2000 and 2005.
However, in estimations for each small districtluea instability resulting from, e.g.,
individual development projects, led to the adaptad an average value per district type
based on age group population composition ratidschwwill be discussed later. This is
because districts that currently have similar papoih compositions are considered to have
followed similar in- and out-migration patterns t@pthe current time.

Next, the calculated out-migration populations byefyear age groups are adjusted for the
population migrating in or out of the target regiestablished in the scenario, and the result
was taken as the population movement for eachgherio

The in-migration population was found by distrilmgtithe population movement according to
the in-migration potential of each urban quarté&ise in-migration potential is the ratio of in-
migration population by age group in each urbarrtgusito the entire target region, and was
obtained from the results of the 2000 and 2005d4ati Censuses.

In addition, the number of households in each urfaarters was estimated using the
headship rate method based on the obtained populatioken down by age group. The
headship rate method makes use of the fact thatuhnder of households is equivalent to the
number of householders. Thus, to find the humbédranfseholds multiply the population by
the headship rate. The assumed values were badbd 8005 estimates the National Institute
of Population and Social Security Research. Howenbile those estimate only extend up to
2030, in this research, an estimation up until 2083 carried out by presuming that the
values assumed for 2030 will remain constant \2@B0. Additionally, this research adopts
the same five basic household family used by tk#tute. They are: “one-person household”,
“couple-only household”, *“couple-and-children houglkel”, “one-parent-and-children
household”, and “other general households”.
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Figure-2 Flow diagram of population cohort model

(2) Transportation model

We constructed a travel behavior model for caloupthe car and public transport traffic

volumes that are necessary for calculating €Qissions and accessibility (AC), which is one
factor for evaluating QOL. The model has a two-statyucture comprising a destination

choice (Equation(1)) and a mode choice (Equatign The parameters are estimated with an
aggregate logit model using data from the ChukybadrArea Person Trip Survey (2001).

The accessibility indicator of each zone is deriusihg the logsum variable.

(At j )am exp(—é?lmti;“)

> (( At )am exp(—@lmti;“))

J

pi" = D

- expé, (ACim +Vim)

P exp8, (ACE +V°) + expd, (ACT +V/°) @

Here,Atj: Attractiveness of Zong t ;" Time required to move between Zonemdj using
Modem, AC'™ Accessibility of Modemin Zonei, V: Explanatory factor for modal split other

than accessibility for each zone (population dgnaid bus stop density are used in this
research)q, 6: Parameters.
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3.3 Urban quarter simulation model

(1) Prediction of reconstruction of existing buildings

Predicting the exact timing of reconstruction ofséirg individual buildings is so difficult
that we applied the Monte Carlo Method to desigmadel instead. Specifically, using a
function of residual ratidR., proposed by Komatsu et al.[10] for calculatingideal ratio for
a building construction ‘C’ with an elapsed yeafs'a , as an explanatory variable, we
calculated residual probability of a building ‘i the year of ‘t" a®;  using Formula (3), and
based on the results, we constructed a model fedtigiing the timing of reconstruction of
buildings in a specified area by repeating the &tan year-by-year.

P.(t+La+1)=R (t,a)xP (t.a) (3)

(2) Implementation assumptions of low-carbon technologies along to reconstruction

In this study, future performance of low carbonhtemogies is classified according to the
existing plan made by the government and other&f]l-and we assumed that the latest
technologies in performance are to be introduceennannew building is constructed.

3.4 Impact assessment system

QOL and CQ efficiency evaluation system to evaluate the l@awbon performance of the
urban quarters individually. On the assumption ttie services provided by the urban
quarters derived from the above systems are camside represent the quality of life (QOL)
of the residents, eco-efficiency is defined as kdas(4).

EF =QOL/E (4)

Here,QOL: QOL value in the year of tE: CO, emission per head in the year of t.

(1) Estimation method for QOL indicators

In order to quantitatively evaluate the QOL of ibhants, a model created in prior
research[14]) is employed. In this model, the Q@lue is comprised of three classifications:
accessibility (AC), indicating ease of access toiaocapital and public/private facilities;
amenity (AM), indicating habitability and favourdéiby of scenery; and safety and security
(SS), indicating safety from disasters and accaleritnes. The QOL value is defined by the
sum of products of physical quantities influenciting neighbourhood environments, LPs
(Table 1), and weightings (w) representing the ectibje perceptions of the inhabitants living
there, and is formulated as in Equation (5). Byal@gthing weightings (w) representing
perceptions in each habitation and age group dif@rences in perceptions of QOL based on
attributes are included in the estimation.
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QOL =3 w (LPs - LPs;) (5)

LPs;i represents the reference value for LPs. This mématghe QOL value in areas where all
LPs correspond tdPsy is 0. Quality Adjusted Life Year (QALY) values,adsin fields of
medical/environmental risk, are used as a meadu@h. A QALY value is the number of
years of life adjusted for QOL, and the units uaesl“years” or “days".

(2) Estimation method for CO, emissions

CO, emissions generated from housing and passengeptgation are taken as evaluation
targets for environmental loads arising from urbactivities. Equation (6) shows the
estimation equation.

E=E+E+E  (§)

Here,E: Total CQ emissions from each arda,: CO, emissions originating in housingy:
CO, emissions originating in consumer sector (hom@)[Es CO, emissions originating in
passenger transportation.

CO, emissions originating in infrastructure were alsxamined, but preliminary
investigations determined that their impacts wezgy\small, so they are excluded from the
estimates of this research.

Table-1 Components of QOL

Category Evaluation component Indicator
Employment AC to place of work
Accessibility Education and culture AC to schools
(AC) Health and medical AC to hospitals
Shopping and services AC to large-scale retailers
Earthquake risk Risk of death caused by
earthquake
Safety & security Flgod ri§k Expected depth of flooding
(SS) Crime risk N_umber _ of street
crimes/break-ins
Traffic accident risk No. of traffic accidents
causing injury or death
Usability of Living Space Total dwelling floor argzer
_ capita
Amenity Harmony of townscape Variation in building height
(AM) Surrounding natural environment  Area of green sp&ceapita
Local environmental load Level of traffic noise
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4. CASE STUDY

4.1 Overview of case study area

As shown in Figure 3, the case study was conductegring the municipalities included
roughly within a 20 km radius centered on Nagoyai&h (31 municipalities as of February
2012). According to the 2005 National Census, tiial fpopulation is 4.64 million, of which,
the percentage of working-age people (15-64 yelal)si® 67% and the percentage of elderly
people is 18%. Additionally, 74% of the working-ggapulation is employed and, of this, the
percentage of people employed in agriculture, toyesand fisheries industries is 1.3%.
Spatial structure features of the target regionlushe a flood hazard zone extending
throughout the western part of the metropolitara de¢ elevation 0 m and below), and large-
scale new towns such as Tokadai and Kozoji locateithe northeast. Table 2 also shows
basic information on the urban quarters (whichdefned by the elementary school districts)
in the target region, which are the basic analysits in this research.

W p—— vﬁu
| R mwan E
§ mannEEhE
¥ Izﬁ_ﬁ[ﬁlﬁ ﬂ,%ﬂh £
A
S G amchnnE
53 S A S
. wm =82 EP EEER
Figure-3 Case Study Area
Table-2 Overview of urban quarters
No. of school districts 571
Average area 2.4 [kth
Average population 8,100 [people]
Average population density 5,612 [peoplefkn]
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(1) Classification according to function/use

In urban quarters, several uses normally coexisteHand use composition was calculated
for each use in urban quarters using XA0 m mesh land use data (Detailed Digital
Information (1997)), and a cluster analysis wasdoated based on this. This made it possible
to divide the districts into five types.

(2) Classification according to development period/renewal pattern

In order to ascertain the development period ohaaban quarters, the populations for each
five-year age group obtained from the 2005 Nati@@whsus is used. This is because the data
is easily obtainable and biases according to géonarare considered to represent district
characteristics such as development history. Howdoezause population distribution by age
group is considered to be the result of residerdfaice in household units, population
cohorts by five-year age groups are used in a ffartalysis. Information is grouped into five
factors, and based on the obtained factor scdresatget region is classified using a cluster
analysis. Accordingly, each factor can be integuteds reflecting household structure, which
is a factor governing population composition. Fréimese characteristics, districts can be

Table-3 Features of each category

Urban quarter Location in No. of .
. Urban Overview
category metropolitan area
quarters
Although there is inflow of people in their 20sgeth is a serious outflow of
1) Commercial Central area insidg 20 people in their 30s.
Nagoya City There is a mixture of medium- and high-rise housivith commercial and
industrial districts.
2) City Center | Peripheral area insid 70 Inflow of people aged 15-24 is striking. There épplation inflow from other
Residential Nagoya City regions for reasons such as universities beingtstlnearby.
3) Inner Suburban| Peripheral area o0 . . . .
Residential | Nagoya City and centra 40 Zzer(eeolslg?nrzﬁg;:laelgﬁn |2rglsow. There is a trend population outflow centered
(declining trend) | areas of core cities peop Y )
4) Inner Suburban .
Residential Il Areas along _rallroa_d . N
(recent situated outside city 95 Inflow of family households appears to have baegurring in 2005.
center residential distric
development)
5) gg?{;;ﬁ;ﬁbw The proportion accounted for by the junior babyreogeneration is large, and
(junior bab Entire outer suburbs 56 this type of district is considered to have becaogsidential as a result of home
boomer) y buying by this generation.

6) Outer Suburbar The proportion accounted for by the baby boomereion is large, and this
Residential Il Entire outer suburbs 82 type of district is considered to have become mtidl as a result of home
(baby boomer) buying by this generation.

Entire outer suburb . . . .
7) Agricultural centered on western sid 69 There is no populatlon inflow. There is a trend population outflow centered
. on people in their early 20s.
of metropolitan area
. . This type of district exists in hilly and mountaireoareas. Many districts were
8) Mountain Far edge of eastern sig d idential for the baby b on but th |
Forest of metropolitan area 54 opened up as residential areas for the baby bogemeration, but there are also
districts that have been developed in recent years.
Northern and souther
9) Other edges inside Nagoy: 59 District where large-scale public facilities;.edre situated.
City
10) Industrial Primarily close to the 26 District where large-scale factories are sitthate

harbor
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broadly grouped into two types: districts for whitte development period is clear, and
districts for which the development period is uacle

(3) Classification results

Furthermore, as a result of consolidating eachypab{each element of the matrix) from a
geographic perspective. With regard to the typeledal*Other”, districts in which
industry/industrial parks are located are separetied Industrial”. The spatial distribution of
the urban quarter classifications is shown in Feglirand an overview of each type is given
in Table 3.

4.3 Urban balance evaluation

(1) Future population forecasts

Reflecting the trend towards Japan’s populationlidecas a whole, the in-migration
population from outside the target region in 206@3$sumed to have fallen to half that of the
actual value of 2005. The interim period is lingariterpolated. Additionally, assuming that
the current in- and out- migration trends in thgioa are maintained, the out-migration ratio
and the in-migration potential are assumed tomets same values as in 2005.

The population of the entire target region will dese from 4.62 million people in 2005 to
4.01 million people in 2050. Furthermore, the patage of aged residents will increase from
14% in 2005 to 37% in 2050. In particular, the dapan of residents aged 75 years and over
will increase significantly.

The spatial distribution of rate of population cgarfor 2050 compared to 2005 is shown in
Figure 5. In central districts, the population ntains the status quo or shows a slight upward
trend, while in the inner suburban districts, arwagp trend is observed. In contrast, the
population in outer suburban districts is seen eging significantly, and halves in some
districts. The average age of the population isaading in all districts, and reaches a higher
value in outer suburban districts that also expeeea severe population decline.

(2) Transportation simulation result

Modal split of public transportation and averagg tiength, which is output result of
transportation model, are shown in figure-6 andirkg7 respectively. As figure-6 shown,
modal split of public transportation is high in teh city (Nagoya) where have rich public
transportation network. On the other hand, theev&duow in outer ring city. But, the value is
relatively high along rail load even in suburbaeaarAnd we also pointed out that car trip
share is more than 20% even in central city urbaartgrs such as 1)Commercial and 2)City
center residential. On the other hand, as showigime-7, the more distant from city center
location of urban quarter is, the longer averageléngth is. The disparity between central
city and outer ring city is 3 times.
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Figure-6 Modal split (2005) Figure-7 Average trip Length (2005)

4.4 Urban quarter simulation

In this study we focus on a commercial urban quamewhich the shares of parking spaces
and roads are high and where housing spaces aetisgege not secured effectively, as
indicated in Figure-8. (The concrete position ofeatudy urban quarter is pointed out in
figure-4.) Through improving these points, it wilecome possible to combine the
aggregation of population and the maintenance agdagling of QOL.
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(1) Constructing an analysis scenario

For analyzing, two scenarios are constructed: Busfness as usual (BAU) scenario, which
means that the existing buildings will be freelycaomstructed until 2050, and (2)
“Collaborative reconstruction (CR) scenario”, whiagleans that buildings built in similar
years will be collected to form a group for colladdve reconstruction in the city blocks and
the reconstruction of the city blocks will be cadiout under a fixed plan. The number of
households and workers of 2050 will be estimatethéoease to 1.8 times and 1.4 times of
2010 respectively, based on a target for macrorubladance model.

(2) Results of reconstruction simulation

Examples of forecast for reconstruction with intdsvof ten years by each scenario are shown
in Figure-9. In the “BAU scenario”, reconstructiasl be continued for forty years on a step-
by-step basis as buildings are reconstructed irséinee place as before. Further, in the event
of reconstruction, as wider floor space is gengnadleded in the same limited area where the
prior building stood, the possibility of more unavepatial structure in the city blocks may
occur due to the volume of reconstructed buildimgs vary in widely.

On the other hand, in the “Collaborative reconstomcscenario”, as it may take a certain
period to secure sizable land, it is forecast tigaholishing old buildings will precede for the
first ten years from 2020 and reconstruction ofdngs will be concentrated in the next ten
years.

2010 2020 2030 2040 2050

N GRISED D

Figure-9 Results of reconstruction simulation (Decade by decade)
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4.5 Impact assessment of low-carbon performance

(1) Results of calculation of CO, emission

Calculated results of G@mission per head (excluding service and constmuctectors) in
both scenarios is shown in Figure-10. From theutation, it is expected as a whole thatCO
will be reduced by 60% in the “BAU scenario,” arl% in the “Collaborative reconstruction
scenario” respectively from 2010. In addition, Ire t'BAU scenario,” C@ emission will be
reduced gradually toward 2050, and in the “Collakive reconstruction scenario,” GO
emission will increase until 2020 according to fireceding demolishing of buildings, and
then CQ emission will be decreased drastically. Accordmgbtal emission of C®for the
forty years in the “BAU scenario” will be largerat that in the “Collaborative reconstruction
scenario.”

CO, emission per head(t-CO,/capita- year)

3.00
 BAU
250 (R
2.00
1.50
0.96
]
1.00
LN
0.50
0.82
0.00
S PP E RO OSSO O W e D
RN NN NI VN SIS i A o S e e Wé”
A!V AJs/ \,V \\:v \'v N’V \)v \\v Q‘s/ \\l/ \\V \\‘/ Q‘\/ \\\/ \\'\/ \’\/ \‘\/ *,‘/ {'\/ %\/ N

Figure-10 Calculated results of CO, emission per head

(2) Results of calculation of eco-efficiency

Results of the calculation of eco-efficiency arewsh in Figure-11. The results show that eco-
efficiency in the “BAU scenario” will be improvedt2.5 times of 2010 and that in the
“Collaborative reconstruction scenario” to 3.8 tsndhis is caused by drastic reduction of
CO, emission in the both scenario, however, the “Galfative reconstruction scenario” will
contribute further to improve QOL in addition to €f@duction, which, it is considered, will
enlarge the gap with “BAU scenario.”
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105 2050 o
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C0O, emmission(t-C0,/year)
Figure-11 Results of the calculation of eco-efficiency

5 CONCLUSION

In this study, we constructed a model system tduet@ the existing urban quarters under
boundary conditions which is given by macro levebam balance model. And, we can
identify the optimal detail design by predictingetlieconstruction schedule of existing
buildings yearly based on actual data such as ianet year. The study enables us to make
a chronological design plan for changing the exgstirban quarters to a low-carbon society
according to a fixed plan.

In addition, this research analyzed the Nagoyaapetitan area by urban quarter units. The

foIIowmg points are revealed from the case-study.
In the efficiently used area, reconstruction by tiret of a total urban quarter will
contribute more to improving QOL of residents amd reduce C@ emission than
reconstruction by individual buildings.

- In the case of collaborative reconstruction, asnaporary increase of unoccupied area or
a concentration of reconstruction can be easilyeetqu, planning of the reconstruction
process for the whole urban quarter is considergzbrtant.

Hereafter, we will use the results of this researclexamine the specific spatial structure

design of each urban quarter and proceed to amalydethe relationship between
sustainability of each urban quarter and the suskality of the entire metropolitan area.
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