URBAN DESIGN STUDIO 2022
ThemeB: LOW CARBON

HA#&5 2050
Nihombashi east 2050

Designing LOWCARBON Urban Neighborhood
SITE: Nihombashi East, ChuoWard

Kix3k% B8 L 722050 FE DX 74 1 ~
X5 BHABRHX (FRX)

BLE%a:
MNILBEAERIE - THEEBZ - Perry Peilu Yang#ui%

FACULTY: Asso. Prof. Akito Murayama, Assi. Prof. Takahiro

Yoshida, Prof. Perry PeilJu Yang

X /N—:
EHE—BR - TR - lBRE - IBASHE - £23W
WiEeat - 1—2 - |BILET - EES

MEMBER Shuichiro lwata, Moe Takeuchi, Hiraku Yo, Tamon Masuda,
Sike Wang, Takuya Yamazawa, Kazunori Yanagi,
Ryohei Fukuyama, Michiki Matsuda

E# | Summary

RREBPARXEAEOHMICEH TS 2050 FOMXBEHRRZFEF-7-, —BRERZOHEEZBROTEH I ZBELTUE
RERARZERRITZIezBNEL. h—hrvv 7 BERFTEICLZ2ABTAEEENRFETHT LIz L. Y.
F—TVRAR=R, BE. AV 77 BDIHRENLEEHT YA VR ERL =,

In this studio, we develop an urban regeneration strategy and urban design proposal for buildings, open spaces,

streets and infrastructure of the designated model neighborhood in Nihombashi East, ChuoWard, Tokyo. To design
and assess our proposal, we also utilized Carbon Mapping and Computational Fluid Dynamics (CFD) methodology.
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Climate Change Risk and the Necessity of a Low
Carbon Society
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g 5 - energy consumption mitigation -  disaster countermeasures
° - using more renewable energy - preventing diseases

Countermeasures

The increase in human activities, is placing a heavy burden
on the global environment and is causing a global
environmental crisis in various forms. According to the IPCC
report, the temperature is likely to increase by 3.2 degrees
Celsius by 2100. With climate change, the survival of human
civilization is threatened by a combination of various problems.
The cause of climate change is "undoubtedly" the excessive
emission of carbon dioxide due to excessive human activities.
Therefore, reducing carbon dioxide emissions, especially in
urban areas, will lead to the realization of a sustainable human
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- create compact urban forms :

- decreasing energy consumption
of mobility and building :

- redevelop neighborhoods to
improve environmental efficiency -

- restrict and plan areas that may be
affected by flooding

- secure wind paths through controlling
building height and footprint

- creating green and open spaces
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Early Modern : Nihombashi acted as a hub for water

1900 1945 2000 . .
transport, a means of mass rapid transit, and was developed

Merchant District War and Earthquake Disaster New Nihonbashi
o | Commercial District Decay IREV'ta"Za“”‘ Plan  as an Edo merchant district.
§:_ : & Modern : It showed a gradual shift from water to land
é’ ransport. Waterways and rivers are reclaimed and culverted
B to make way for road networks.
g Post Modern : Against a background of growing interest in
% public space, there are moves to partially underground
g highways and to revive water transport.
S
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The site comprises 13 blocks spanning Horidomecho and
LEGEND Kobunacho, covering an area of approximately 5 ha,

Site which was home of many shipping wholesalers who used
— —— District border | | Water transport in Edo period.
Lost River Today, most of the buildings are still low and mediumrise,

with 75% of the total building stock used as offices and

0 250
e 15% as housing.
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Plan Scenario C02 Urban Assess

Alternatives Making Calculation Design ment
We consider the flow shown on the left. Several

proposals based on future scenarios are presented
and evaluated.
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In studying the lowcarbon urban vision for the district, the development image of the district was clarified. Four
proposals with different volumes, use ratios, and population densities were examined and compared.

As a result, the concept and scale of development were sorted out, and finally integrated into two proposals, one
with a high volume and the other with a low volume.
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Proposal of lowrise Expert judges result in
residential area with lower redevelopment in two areas
demand for development with high development
prospects. The others will be
reconstructed individually
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Courtyard and roof garden are The curvilinear skyline has been
designed to get more daylight designed
and public spaces
Data 600 employees (2100) 3900 employees (+200)

1500 residents (+830)
FAR: 180%

BCR: 45%

Max Bldg. Height: 20m

900 residents (+230)
FAR: 350%

BCR: 48%

Max Bldg. Height: 90m
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Highest return/C0O2 value

preferable result for low
carbon
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Enhance area value while
archieving carbon emission
mitigation
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Medium Size Green
Development

"w

I Mosaic

FRRBEDOEKRICLY., B

BHEA TR

FRECHREREZ RIAAT
xR, AEPEFAL, BEER
WEEIPRED L 51243
Proposal of moderate
development demand. The
base will be greened and the
entire subject site will
resemble a park

Proposal of redevelopment
due to increased demand for
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The placement of the towers

creates wind paths and
adapts to the heat
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The building is designed on a
staircase that lowers toward
the center

4800 employees (+1100) 6700 employees (+3000)
1450 residents (+780) 3000 residents (+2230)
FAR: 490% FAR: 640%

BCR: 50% BCR: 65%

Max Bldg. Height: 144m Max Bldg. Height: 100m
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Very high $ return while the
carbon emission increase
being

limited
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Relatively good but need
some more strategies to
decrease energy
consumption.
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While the lowrise development scenario can be particularly valued for its social aspects, such as easy access to open
space and positive impact on the surrounding community, it may not provide a financial return because it discourages
development. In the highrise development scenario, towerbased development creates breezeways in the district.
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The poplation of Tokyo will be
below 13,000,000

Over 40% aging rate even in
metropolitan area
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SEIROEE | 2050 Socio Economic Context

The above scenarios were developed based on the current
status of the site, and the scenario settings need to be
confirmed based on an analysis of future socioeconomic
condition, before creating the scenario details. Since the
social situation in 2050 is uncertah, it is not known which of
the two alternatives will actually occur. Therefore, we have
clarified the social conditions that are assumed for each of
the two alternatives.
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Japan's market size halved

Temperature: +0.4°C from 2022
Rainfall: +20% precipitation during heavy rainfall
Wind: In 2040, the undergrounding of the Nihonbashi section

of the Metropolitan Expressway will facilitate wind flow
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Minimalist society, consumption of things to consumption of things
ENVIRONMENTAL
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soft environmental adaptation measures (green, walkability for the
elderly)

ECONOMIC
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more residential space, less commercial use but more commercial use
adjacent to public space, shrinking office demand

TS5V IROBES | Integrating the Alternatives
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Conclusively design 2 final proposals
for urban design

1. Low F.A.R. development

2. Maximum F.A.R.
development

Social Condition Assumption 2
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competitive society, further migration towards urban centres
ENVIRONMENTAL
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hard infrastructure and accompanying environmental adaptation
measures

ECONOMIC
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demand for office space remains strong; improved work and
living environment that secures worklife balance
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Low F.A.R developmeant FA.R d

Mitigate C02 Emission while keeping the current urban fabric

Introducing Mew Urban Fatric
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Two scenarios were developed within each of the B and M contexts to create concrete form to each of these contexts

envisaged for 2050.
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B2 |

most - huildi

reconstruction based on seismic risk
{focusing on buildings that are built before
1980, the year when new building
standard act was enacted), while allowing
a minimum level of large scale

redevalopment

Categorized by
Structure & Age

ik BTEZ

Create redevelapment

and renawal scananos

- based on the concept —  composition and

and pradetarmined
social condition

redevelopment

Cuantify the

of each scenarios

buiding usa Diatarming the
—s|  renawal yem for o
building flor area each bullding

most deteriorated buildings reconstructed,
wheare buildings undergo reconstruction
when their bullding ages hit 50, while
Introducing a minimum level of large scale

(1, 1 Evalsate the
| Building Use_ Potamindiod
> * |— environmantal

aspects of the

| | Flogr Area | R

> Major
Green
Develop

M1 M2
a mix of reconstructions in individual

building level and block-wide
redevalopments

the entire neighborhood undergoes
redevelopment o accommodate needs for
further economic activities
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The procedures shown in the flowchart on the left
were used to set the building renewal method,
building use, total floor area and year of building
renewal for each scenario, and the economic and

environmental aspects were assessed based on these.
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Based on the scenario concept above, Bl is set as the renovation extreme and M2 as the redevelopment extreme,
with B2 and M1 set so that the number of buildings to be rebuilt and redevelopment zones increase in stages.

B2

M1 M2

All buildings in blocks Al and A5 All buildings in blocks Al and A5 If more than 60% of the area of the | All buildings
building floor area in the block is
subject to reconstruction in the B2
scenario, all buildings in the block
Redevelopment will be redeveloped
15 buildings in total 15 buildings in total 74 buildings in total 154 buildings in total
+ All wooden buildings + All wooden buildings Buildings subject to reconstruction
“Steel-framed buildings (before *Steel-framed buildings (before in the B2 scenario other than those
2000) 2000 mentioned above.
R . +RC construction (before 1980) +* RC construction (before 1989)
econstruction * All buildings below three storeys
57 buildings in total 96 buildings in total 46 buildings in total 0 buildings in total
Other than the above Other than the above Other than the above
Renovation
82 buildings in total 43 buildings in total 34 buildings in total 0 buildings in total
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Based on the renewal criteria, the means of renewal for each scenario is

plotted.

. !
) "“
=, g

renovation
B reconstruction

)

w2 G RO wRg

BB OKEE - BEDXTE | Floor Area + Building Use Algorithm
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In each scenario, the area and use after renewal are outlined in the table below.

The total floor area is increased in the redevelopment and reconstruction scenarios in order to take into
account the profitability of the redevelopment and reconstruction.

With regard to the building use, the building use is adjusted in the reconstruction and redevelopment based on
the assumed socioeconomic situation in 2050.

Means of Total floor area of Updated building use

renewal

building after renewal B2 M1

Redevelupment Floor space required to meet 600% FAR Apply the current proportion of uses in the block to the redeveloped same samie as = South of block A3: hotel
building. as on an the * High-rise buildings in blocks around the park: offices at the
the left  right base, residential at the upper levels
* Low-rise buildings in blocks around the park: commercial
* Three blocks west of the site: low-rise buildings: commercial,
high-rise buildings: office
Reconstruction Current bullding area Diffice as main use same SATNE A5
* (eurrent number of storeys x 1.2 rounded * The area and shape of the footprint makes it difficult to convert to ason on the
up) residential use; office, the left  left

* Mot next to the park + contains commercial, residential or office uses:
commercial on the ground fAoor and residential above,

< Mot next to the park + contains residential and office uses: office on the
ground floor and residential above

* Mext to the parks: commercial on the first and second floors,
residential above.

C it ereial as main use

Status quo

* currently residential use only: residential use,
- contain other uses: same provisions as for offices,

Others

Skatus quo
status quo status quo status status

quo quo

Renovation

B#&n~< v % | Building Map Use F& R k& | Area of Each Building Use
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The building uses at 2050 for each scenario are
plotted.

Y FUVFD2050FER A TCORRAKEEZEHL 7z, The
floor area by use is calculated for each scenario as of 2050

e Woffice  ®residential Wcommercial @ other

e m H
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BEIFH D% E | Reconstruction Year Conditions
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The year of building renewal begin for each scenario is set as follows, based on the age of the

building.

Algorithm for determining the year of renewal for each building,.

Means of renewal

B1

B2

M1

M2

Same as on the right Same Same Average of building construction years per block
REdEVEIOmeHt a}‘: o a: om (weighted by total floor area) + 50 years
ll © '(:le *However, those to be redeveloped before 2023 will be redeveloped in
I‘Tghl ﬁght 2023 and those to be redeveloped after 2050 will be redeveloped in 2050,
" Building construction year + 50 years Same Same
Reconstruction *Howaever, those to be demolished before 2023 will be demolished in 2023 el sl
and those to be demolished after 2050 will be reconstructed in 2050, the left the left
- Building construction year + 30 years Same Same
Renovation *However, those to be renovated before 2023 will be renovated in 2023 and asan apon
those to be renovated after 2050 will be renovated in 2050, theleft  the left
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The number of buildings
renewed for each
scenario is calculated by
year.
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Rent prices and carbon CO2 emissions are calculated by multiplying the coefficients. Rent prices are calculated
based on the age of the building in the case of residential use, and based on the total floor area in other cases,
while CO2 emissions are calculated for each type of use. Assuming that the environmental performance of the

building will be improved by reconstruction or renovation, the amount is multiplied by 0.6 for reconstruction and

0.9 for renovation.

Rent Price(JPY) = TFA x factors™? CO2 emissions(kg) = (Elec demand + Thermal lord)
*1; shown below X Emission factor ¢
For residential TFA *1; TFA x factors(shown below) x (0.6 if rebuilt, 0.9 if renovated)

*2;0.2

New (Age < 10} 17,500
Middle (10 <= Age < 20) 14,800
Old (20 < Age) 13,300

For ex residential TFA

Super large (200 <= TFA_exR) 20,300
Large (100 <= TFA_exR < 200) 17,200
Middle ( 50 <= TFA_exR < 100) 15,200
Small (TFA_exR < 50) 12,900

(1)
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For each scenario, rent prices and CO2 emissions are calculated according to the above formulas, and the graph
below shows the results of three calculations: rent prices, CO2 emissions, and CO2 emissions per unit of rent, as

annual changes and cumulative values.

Note that the construction period is assumed to be two years for reconstruction and five years for

redevelopment, during which time rents are zero and CO2 emissions are calculated as "construction emissions,"

determined separately based on the total floor area.

Rent Price Change (million JPY) CO2 Emission Changel(t)
mm B] == B2 e M1 == M2 wm Bl == B2 = Ml o= M2
1,250 30,000
1,000

20,000

750

500

250

0 0

2025 2030 2035 2040 2045 2025 2030 2035 2040 2045
Cumulative Rent Price (million JPY) Cumulative CO2 Emission (t)
= bl == b2 = ml =m2 = bl == b2 = ml =m2
25,000 400,000

20,000
300,000

15,000
200,000
10,000

100,000
5,000

CO2 / Rent Price (kg/IPY) CO2 / Rent Price Cumulative (kg/JPY)

0.04

002 —/
0.03

001

0.00
2025 2030 2035 2040 2045 2025 2030 2035 2040 2045
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In terms of total CO2 emissions/rent, M scenarios, which involves largescale redevelopment, has higher initial costs
than the B scenarios, which combines rebuilding and renovating. Taking into account the CO2 emissions associated
with reconstruction and the fact that no rents are received during the reconstruction period, B1 is more economically
and environmentally superior when compared within B scenarios. (B1' s detailed design will be introduced). When
compared within M scenarios, M1 is the overall beeter than M2 in 2050, but taking into account that rents in M2 will
be high and stable in the future, it can be inferred that M2 is the more economically and environmentally efficient in
the long term. (M2' s detailed design will be introduced)
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Development in 2 blocks (F.A.R
600%).

The buildings are sloped toward
the south to maximize sunlight,
which implement a lowcarbon
strategy by utilising natural light.

Development all blocks (F.A.R 600%).

Create more open space and multilayered green
space through greening of the building plinths.
Creation of wind paths by arranging the towers.
This mitigate and adapt to the effects of climate
change and make the area more pleasant to live

in
L J L J
| 3.0m
.
15m 10m 80m  zom 2.nm 15m 20m 20m 4
€
!L L
LEGEND LEGEND
[[] Proposed Redevelopment &= PathinBlock Se b A MR [ Proposed Redevelopment Existing park
. Proposed Nord «> PathinPark B Existing public facllity «> Existing path
«>» Existing path .
Function Building height Function Building height
= 48 ;i’(' ! /| LEGEND ¢ ~~ /  LEGEND L Tor GLrgim  LEGEND
) R | _ i j Residense B.F
v [ Residense ~20m . TOP GL+40m . _
[ Office 21-75m - Office ~24m
[l Commercial 76~100m + Commerdal I
B ot 01-120m [ B.FParking M 41~60m
[ 61~81m
1
4
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By arranging the buildings in
mosaic pattern, we confirm that
the path of the wind is created.
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Wind speeds at the site predicted by CFD software ~ WBGT at the site predicted by CFD software.

The wind speed around the two redeveloped
sites slightly increased.
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Air conditioner’ using river water from river, Rise in rent prices,Population increases, and the Utilization of natural sunlight for lighting, increase.
Population: 3,700 residents, 2,968 employees, Utilization of ecosystem by developing green economic effect in the surrounding area increases. Population: 2544 residents, 2146 employees, Alignment on the heights of the buildings facing
Creation of walk-friendly street spaces spaces, Creation of cool environment Conservation on existing sceneries streets to make it easler for wind to pass through.
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Strength: The district will become denser, and rent prices are expected Weakness: The initial investment for development is large and high-risk. Strength: The initial investement costs least for low-risk. Weakness: Considering the period beyond 2050, economic efficiency is worser.
to increase over the long term.
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From a short-term perspective up to 2050, it can be said that large-scale development such as Plan M has poor CO2 economic efficiency. In any case, when considering development plans for the Nihombashi East area, it will be necessary to consider the role of this area from a broader perspective.



