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The focus area is Kyojima, a one-half kilometer neighborhood in
Sumida-ward, Tokyo, Japan. In the late 19th century, this neighborhood was characterized by paddy fields, marshes, and a few
small factories. It is known for its traditional Japanese crafts,
tight alleyways, and wooden tenement housing. The area is
dense and in need of revitalization. Kirakira Street, the neighborhood’s once bustling shopping destination, is in substantial
economic decline.

Shopping street: Kira-Kira

Wooden tenement buildings

Major requirements

Our goal is to develop urban system design proposals to transform the existing
high-density urban area into
an environmentally, socially
and economically sustainable
urban neighborhood based on
the ongoing urban regeneration efforts for disaster mitigation.

• Developing prototypes for inﬁll development buildings and
comparing the energy performance to existing buildings.
• Developing urban renovation strategies for existing building and urban form and network structures and testing the
beneﬁts in energy, resilient, sustainable performance.
• Designing smart community systems, such as smart mobility,
which use electric vehicles, smart infrastructure based on IoT,
smart buildings and explore related design challenges.
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1919: almost paddy field

1930: almost developed

ENE 2035/2050 1 Renewable energy sources
ENE 2035/2050 13 Developments in battery storage
GRN 2035 1 Resilient landscape infrastructure
GRN 2035 15 Adaptation to climate change
MIX 2035 7 Sharing economy
MIX 2035 11 Smart city as smart systems
MIX 2035 14 Sustainable neighborhood pattern and design
RES 2035 2 Vehicle-to-everything (V2X) integration
TRA 2035/2050 1 The autonomous revolution
TRA 2035 7 Electric autonomous vehicles (EAV) will change
future transit

Early adopter scenario

• To be resilient, sustainable,
and comfort, people will be
able to flexibly choose how
to live and work.
Concepts:
• Sustain green, narow, community blocks
• Increase small, distributed
commercial building

Existing situation: 2020

Early adopter: 2035

Early adopter: 2050

Adaptive building: Perspective

Late adopter scenario

Buildings/Facilities

• To promote more green
space, to improve experience, and to protect from
hazards, people prefer to
live in building like figure.
Concepts:
• Enlarging blocks
• Functionalize buildings:
more smart and green

Residential
Commercial
Residential

Community spaces

Office

Farming around/in building

Mixed

Wind tower
Deplicated
private green
space

Others

3 floors can
maximaize
green space

Green
Commercial

Late adopter: 2035

Late adopter: 2050

Vertical forest: Residence

Greening
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Urban Systems Design (USD)
Methodology

Smart & sustainable communities for decarbonization

Urban systems design proposes a process: a systematic approach in design, a human integrated approach to technology,
and an integrated process connectiong design and technology
through a real-time system-of-systems approach.

How to reform performance
driven smart and resilient urban systems that respond to
experiential conditions under
decarbonization constraints?

Non-adopter scenario
• To cope with the declining
and the aging population, it
is neccesary that public services will be compact.
Concepts:
• Enlarging blocks
• Consolidate facilities: residential, commercial, hospital
and so on.

Human
well-being
Resiliency

Decarbon- Economy
ization

4 Keys

Sustainability

Heatwave

AI

Flood

IoT

Non-adopter: 2050

Community center

Bustling

Mixed facilities

USD Strategy 1:

USD Strategy 2:

USD Strategy 3:

USD Strategy 4:

• To make design recommendations that integrated traditional
planning tools with sustainable metrics: energy consumption/
production, CO2 emission, and solar correction potential in
spatially-temporally detail manner.
• To consider “Urban” systems design, both living (e.g., EnergyPlus) and mobility (MATsim) should be integrated.

• To aid city officials, city officials, developers, architects and
owners in building and maintain sustainable buildings that are
more accurately modeled and simulated, the building permit
guidelines and sustainable dashboard are helpful.
• Exccess energy in building should be distributed to autonomous vehicles (AV).

• To enable the city manager to use city-wide information, the
management dashboard suggests city parameters: resiliency,
sustainability, energy consumption.
• Additionaly, the city manager can know how to improve the parameters and easily compare the parameters with near or similar cities.

• To make space for not vehicles but people, and to share exccess energy in buildings, autonomous vehicles will provide
the big potential for comfort, efficient, and sustainable sharing
systems.
• This systems will also provide an opportunity to re-develop urban landscape by hiding AV under ground.

Deploying planning support system integrated with living and mobility’s simulator

Governing stable energy supply, net zero
emission, & human comfort

Creating a way to diagnose urban systems
in real-time manner

Existing situation

Energy simulations

Building typologies

Land use planning

Prioritizing human experience & minimize
environmental impact

Managing by dashabord

Modeling performances

Future AV corridor

Problem Statements 1:

Problem Statements 2:

Problem Statements 3:

Living & Mobility

Flood risk

Heatwave risk

• Sustaining Kyojima’s culture and history by preserving the current walkabale connections to goods, services, and local treasures, even with future developments.
• Creating connected multigenerational gathering places that
have a variety of purposes and uses.
• Vehicle traffic, bicycles, pedestrians, trains, buses, and even
delivery vehicles flow easily throughout Kyojima.

• Kyojima lies in the lowlands in Tokyo in the floodplains of Sumida and Arakawa Rivers.
• This area used to be farms only 100 years ago, and have
since been converted to dense, low-rise housing.
• The right side map shows projected inundation area and depth
in a river flooding event.

• In Tokyo, an increasing proportion of residences are vulnerable against heats under the aging society.
• Developing a navigation system to monitor real-time and micro-scale heatwave risk in Tokyo.
• These systems will be needed for not only aged people but
also tourists visitors which are not familiar with Tokyo’s environment, especially in big events (e.g., Olympic games).

Vehicle to community
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Aging society

Narrow street

“Kyojima: Tokyo’s epicenter
of disaster risk?”

Hazard map

Surface temp.: 5m scale

Measuring: heatwave stress

