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The Misono Smart City Studio is a group of city planning and architecture students at Georgia Institute of 
Technology investigating one of Tokyo’s 2020 Olympics sites at Misono, a satellite town of Tokyo’s metropolitan 
region. We are focusing on how smart city technologies and tools such as 3D GIS, urban energy modeling, 
eco district certification such as LEED ND, IoT (Internet of Things), pervasive computing and big data can 
be incorporated in design processes to address those problems in the shaping of ecologically responsive, 
system resilient and human sensing urban environment. The Studio is collaborating with the Global Carbon 
Projects (GCP), National Institute of Environmental Studies (NIES) at Tsukuba Japan, the Department of 
Urban Engineering of the University of Tokyo, the Urban Design Center of Misono (UDCMi). The studio is 
being led by Dr. Perry Yang (Georgia Institute of Technology), Dr. Yoshiki Yamagata (Global Carbon Project and 
National Institute for Environmental Studies), and Dr. Akito Murayama (University of Tokyo).

Objectives  目的
The term “smart city” has become common parlance in city planning circles in recent years. While there is no 
universally agreed upon definition, descriptions of smart cities typically refer to integrated and interoperable 
networks of digital infrastructure and information and communication technologies (ICT) that collect and 
share data and improve the quality of urban life (Allwinkle and Cruickshank 2011; Batty et al. 2012). However 
unlike related concepts such as the digital city, the intelligent city and the ubiquitous city, the smart city is not 
limited to the diffusion of ICT, but also commonly includes people (Albino, Beradi, and Dangelico 2015). This 
studio have three main objectives:

1. Sustainability   持続可能性
The first objective that was clearly articulated was for our design to be environmentally sustainable. To do 
this we used urban metabolism1 to model the potential impact of new development and propose the most 
ecologically suitable design.

2. Adaptability   適合性
Our second objective was centered around the idea of a smart city as a living organism that can adapt to 
changing needs and demands. We suggest integrating smart technologies and IoT into the design of the city 
in order to make it more responsive to the environment and people living within it.

3. Equity   株式
Our third and last objective focused on the importance of the people inside of smart cities. We feel strongly 
that smart cities should not only conserve energy and reduce waste, but also improve quality of life and 
promote civic engagement. 

1 Urban metabolism refers to a model that facilitates the description and analysis of the flows of the materials and energy within cities, 
such as undertaken in a material flow analysis of a city. It provides researchers with a metaphorical framework to study the interactions 
of natural and human systems in specific regions.
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CONTEXT   コンテキスト
Misono is a subcenter of Saitama City 
located at the end of the Saitama Rail 
about 25 kilometers from Tokyo Bay. While 
Saitama City boasts a population of 1.26 
million, Misono has remained largely rural. 
Misono’s major attractions include Aeon 
Mall and Saitama Stadium, originally built 
for the 2002 FIFA World Cup and now home 
to the Urawa Red Diamonds soccer team.

The main priority of the regional 
government is to build up this subcenter 
focusing on sports, health, environment, 
and energy efficiency. Primary and Junior 
high school facilities are planned to open in 
2019. A new medical facility is set to open 
in 2020. Also in 2020, the Saitama Stadium 
will host soccer matches for the Tokyo 
Summer Olympics and Paralympics.

Misono is a certified Comprehensive 
Special Zone and a pilot project zone for 
smart technologies. Planned projects 
include building 100 Smart House units 
with home automation technologies, 
rolling out next-generation automobiles, 
and Smart Energy implementation.
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PROCESS   プロセス
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In traditional practice, architects develop alternative proposals and then modelers 
and planning analysts evaluate those alternatives. Traditional urban design 
techniques emphasize the making of completed urban form, which ignores the 
facts that cities are constantly changing. The Urban Systems Design (USD) method 
aims to develop an integrated design model that nurtures interaction, synergy 
of creativity and scientific iteration. The USD model integrates urban design, 
performance evaluation and emerging technologies through processes of co-
design, community engagement and institutional mechanisms.
 
This studio aims to design a smart city -- how a smart and ecologically sound 
community ought to be made, through models of physical layouts, smart mobility, 
energy-water-food nexus, outdoor visual quality and comfort, and the IoT sensing 
environment. The urban design studio process emphasizes cross-disciplinary 
teamwork to develop a model of Urban Systems Design.
 
An internal charrette produced many ideas for the design 
team to work with. From this they produced three design 
investigations focusing on different urban schemas. 

These designs were analyzed by the performance modeling team using the performance 
metrics. The Performance Metrics is a means and tool by which our Misono final designs 
can be evaluated. The outcome of the evaluation, LEED certification, influences the 
actual decisions will shape the future of Misono, and change the current land use and 
development plan.
 
Analysis empowers design, leading to a final integrated urban design model that can 
accommodate future change with new inputs from our internal partners while in Tokyo, 
and later feedback from with decision-makers, community users, and stakeholders.



SMART CITY   スマートシティ
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Smart city is a term that has defied clear definition. One survey participant responded that 
smart cities are nothing but “buzzwords from global corporations”.2 This suggests a lack of 
consensus on the nature, use, or usefulness of smart city technologies. 

With an eye towards applications at varying time horizons the Smart City (SC) team 
has been investigating not only what “smart city” means, but also the potential for 
fully realizing a smart city. The SC team views the integration of smart technologies as 
an opportunity to connect people to the city itself. We believe technology is capable of 
replacing the neon spectacles of Shinjuku and Akihabara with situational environments 
(Debord, 1967) more akin to those found in natural landscapes such as Chiyoda. The SC 
team envisions the city changing like the cherry trees, the conditions of the environment 
altering forms, functions and flows to create new experiences at varying scales, both 
physical and temporal. Through the integration of smart technologies in a way that does 
not presuppose the nature of those technologies, but rather designed to be a place that 
serves (McCullough, 2005).

Through the studio the SC team has been exploring how the cities can be changed. 
Initial research looked into ways of reconfiguring streets. The team’s early investigations 
focused on systems centered around autonomous vehicles. Using the connected nature to 
completely redefine the way that streets operate. 

Given guidelines provided by the Japanese partners the explorations were quickly moved 
to align with those guidelines. Investigations quickly moved to integrating the varying 
scales of the health (the person), home (the building), and the city. This quickly coalesced 
into an app to support mobility and transit within and around Misono at all scales. The 
second a communications system for arranging and dynamically adjusting access type and 
typology (Appendix A: Compiled Diagrams). This then led to an exploration of a means 
of dynamically arranging spaces as a whole. As opposed to formal designs the team has 
taken to a more theoretical approach of designing the range of situational intensity of a 
given block or area based on a hierarchy of uses (Appendix B: Master Plan and Situational 
Blocks).  Through the smart city the structuring principle of Misono is the rhythm of the 
intensities of each block and its uses.

2 The Community Engagement (CE) team created an online survey to collect information about how people in the 
Misono community commute, what they like to do, where they like to hang out, what “smart city” means to them, 
and how they think smart city technologies will affect their community in the next 5 to 10 years. We disseminated 
the survey through our Japanese partners and have received 13 responses so far. For more information about the 
survey and other CE initiatives see Appendix C: Community Engagement.

Smart Parking Lot 

Smart Street Parking 

Interactive Outdoor Navigation
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CONCEPTUAL DESIGN   コンセプチュアルデザイン
Producing a design that is truly conceptual is a non-linear process. It involves research, 
iteration, critique, revision, and collaboration. As is often the case in design, the metric 
of success is not productivity alone, it is sensitivity and decision-making based on an 
infinitely large set of criteria. The task of the Conceptual Design (CD) team was to find a 
process which distilled the most important of these criteria into an attainable set of goals 
for the smart city development in Misono.

To help kick off this process, the CD team initiated a charrette–a visioning exercise in 
which members of the entire studio share their knowledge and opinions about the project 
(Appendix C: Design Charrette). The next step in the conceptual design process was to 
complete a series of design investigations based on the inputs from the first phase. Three 
investigations by small groups explored three different sets of ideas (Appendix B: Initial 
Design Investigations). 

For the midterm, the CD team had the goal of creating a single proposal based on the 
design investigations. It was important to the group to not simply design by consensus, 
but to work collaboratively to try to bring out the best of all three investigations. For this 
process to be successful, team members had to be self-critical and open to the ideas of 
others. Under the pressure of an approaching deadline, the CD group arrived at a design 
that addresses a wide range of issues relevant to the Misono smart city development. 
Along with a rendered master plan, the group produced a set of diagrams which illustrate 
the key concepts, a 3D model for visualizing the development, as well as an outline of 
building typologies.
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Conservation of Existing Buildings Proposed Conditions Road Network

Built Area Green Network Hydrology

PRELIMINARY DESIGN CORE CONCEPTS   コア設計のコンセプト
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ENERGY PERFORMANCE MODELING   エネルギー
For the studio, the Energy Performance Modeling team has evaluated the various 
conceptual designs using the LEED-ND metrics as a framework and with the goal of 
creating a net-zero community in Misono. We have defined net-zero to include not only 
building consumption and renewable production, but also to include transportation, 
community-based infrastructure and energy efficiency improvements. The National 
Renewable Energy Laboratory in the U.S. Department of Energy models net-zero 
concepts in Figure 1, and we plan on measuring our site’s performance in a similar 
manner.

Our group has developed modeling and analysis skills related to the food-energy-
water nexus including: solar irradiation analysis, building energy performance, 
urban heat island effect, and neighborhood-scale water and food consumption. 
From preliminary analyses, we have been able to establish a baseline for the current 

Misono site (Figure 2, 3 and 4), as well as practicing our skills on designs previously 
produced by the Eco Urban Lab, and Design II (Appendix F: Energy Performance 
Modeling).

Challenges and Limitations

We have three major challenges to address during the remainder of the studio. 
The first is to achieve a net zero community while incorporating a high density, 
high population living environment. The second is to create a design that can 
accommodate population fluctuations like the ones expected during the olympics, 
but also aim for long term viability for the community. And thirdly, although the 
project will likely be realized in phases, the design must achieve its net zero goals 
within each of its phases as well as when the project is completed.

Limitations we have faced include the availability of data needed to complete our 
analysis, and technological issues. For data availability, we established our data 
needs and utilized techniques to ensure that we could capture information needed 
to complete our analysis from 3D models produced by the CD team. Our team has 
become proficient in converting 3D models in Rhino to 2D models in CAD in order 
to convert to shapefiles. Technology issues have been a concern throughout this 
process, but our partners at Tongji University in Shanghai are able to assist us in our 
next steps.

Next Steps

Our next steps include conducting analysis on the midterm design for the food-
energy-water nexus. Moving forward, we plan on investigating additional renewable 
resources such as geothermal and biogas energy for our site. We are in the process 
of transferring our newest design from Rhino to CAD in order to convert it to an 
ArcGIS Shapefile that can be used for urban heat island, solar analysis, and food/
water consumption. More in-depth analysis of the two initial designs will develop 
going forward. The Energy team is joining with students in Tongji to produce more 
comprehensive energy simulation and analysis.

Figure 1. Net Zero Concept
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Figure 2. Baseline Solar Radiation (Summer) Figure 3. Baseline Solar Radiation (Winter)

Figure 4. Program Distribution on Site
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MOBILITY PERFORMANCE MODELING  移動性
The overarching goals for the performance assessment are for the site to be a net-zero city, 
promote a healthy community, and guarantee mobility for all. The purpose of mobility is to 
enable people to conveniently access all their needs while facilitating the achievement of 
other goals. In detail, mobility seeks to define how transportation infrastructure can undergird 
a walkable, livable, and sustainable Misono. Good mobility policy results in less reliance on 
automobiles, encourages active transport by providing desirable environments and experience, 
and maximizes the potential benefits of autonomous/electric vehicle for those need to use 
automobiles. 

Strategies
Densify near-station areas to accommodate 40~50% of the population
Pedestrian-only zone along the major pedestrian corridors with attractive green space
Smaller grid and street-friendly building uses on the street level
Vehicular network designed with the most efficient use of autonomous + electrical cars in mind
 

Outcomes
Decreased VMT and energy use
Better health outcomes from improved air quality and more physical activity
Greater social capital and healthier community
Improved safety from crime due to more ‘eyes on the street’
Vibrant local economy
 
We began by studying the current constraints of our site through modeling techniques, allowing 
our group to understand Misono’s baseline existing mobility conditions. First we examined 
person flow data from 2008 and then analyzed the existing network. After comparing this initial 
research against the stated goals, we identified limiting factors to accommodating our goals.

The Misono study area is located 25 kilometers north of Central Tokyo, East and adjacent to the 
Tohoku Expressway. Tollway/Iwatsuki Highway. Route 463 runs through Misono, connecting 
Saitama and Koshigaya to the Tohoku Expressway Tollway. The existing road network is an 
arterial-based grid with intersecting arterials northeast of the Aeon Mall. The Urawamisono 
Station is located southwest of the intersection. Together, the major arterials and the train 
station provide access to the Aeon Mall and the medium-density housing around the station. 
The single-family homes scattered throughout the study area are located on the periphery of 
this denser area.
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TOKYO STUDIO WORKSHOP   東京スタジオワークショップ
In March the studio will travel to Japan to meet with our Japanese partners 
and visit the Misono smart city site. While in Japan we will participate in a 
number of activities including a Smart City Symposium at the University 
of Tokyo, an urban reconnaissance of central Tokyo, and a community 
meeting in Misono. In addition to these activites we will spend several 
days working with students from the University of Tokyo through a joint 
workshop on Urban Design and IoT.

Smart City Symposium 

The studio participants will present their findings to faculty and students 
at the University of Tokyo at a Smart City Symposium that will focus on 
urban systems design and planning of smart cities. The Symposium 
will give us a chance to present our newest designs and analysis to our 
Japanese partners and other academics, and give us the chance to recieve 
constructive feedback.

Urban Reconnaissance 

Urban reconnaissance is an exercise of acute observation of social, cultural, 
behavioral, spatial and temporal patterns of Tokyo city. Students select a 
neighborhood district as an urban laboratory for developing their reading 
of Tokyo city through one central concept or a key research question.

Misono Community Meeting

At the end out our trip we will participate in a community meeting on-
site in Misono. We will present our framework, design ideas, and analysis 
to our partners at UDCMi and will have a discussion ways to improve the 
current model.

Tokyo Schedule

3/18 Saturday                Whole team to arrive Tokyo- Tsukuba*

3/19 Sunday                   Site visit at Misono and Kawagoe

3/20 Monday                 Central Tokyo Urban Reconnaissance (PART I)
                Smart City Symposium at the University of Tokyo

 3/21 Tuesday                 Joint Workshop (PART I) at the University of Tokyo
                                            Parallel sessions: Urban design and IoT

 3/22 Wednesday          Central Tokyo Urban Reconnaissance (PART II)
                Presentation at the University of Tokyo

3/23 Thursday                Joint Workshop (PART II) at NIES at Tsukuba
 
3/24 Friday                      Joint Workshop (PART II) at NIES at Tsukuba
 
3/25 Saturday                 On-site Community Meeting and Project Presentation
 
3/26 Sunday                  City visitation (Tokyo Fish market)
  
3/26 or 3/27 Monday    Departure from Tokyo to Atlanta
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APPENDIX A: Smart City Compiled Diagrams 
Misono - Healthy City 
Objectives 

● Utilization of space
● Area load balance
● Encourage outdoor activities
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Mobility Analysis 
● Regular density 
● Mobility pattern / distribution 
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Outdoor Navigation 
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Smart Parking 
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Street Parking 
 
 

  
 

Parking Lot 
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Interactive Infrastructure 
Infrastructure serves as both active space that encourages play along with a means to provide information 
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APPENDIX B: Smart City Master Plan and Situational Blocks 
Public Spaces 
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Public Space Typologies 
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Public Space Areas 
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Defining Public Spaces 
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APPENDIX C: Community Engagement 
 

Community engagement is an important part of any planning process. We believe that a smart city should be not only technologically advanced, but also more flexible and 
receptive the the changing needs of the communities that reside within it. The Community Engagement (CE) team in the Misono Smart City studio has three primary goals. Firstly, 
we have been in charge of disseminating information about the studio as it progresses in order to keep the community, our partners and other stakeholders apprised of our 
progress. We have achieve this first goal by regularly updating our blog, facebook page and instagram account. Our second goal is to engage with the local community in Misono in 
order to incorporate their local knowledge into the design process. The blog and facebook account enable people to leave comments related to specific work being done in the 
studio. Additionally we created an online survey to collect information about how people in the Misono community commute, what they like to do, where they like to hang out, 
what “smart city” means to them, and how they think smart city technologies will affect their community in the next 5 to 10 years. We disseminated the survey through our 
Japanese partners and have received 13 responses so far. The CE team’s third goal has been to consider ways to design the city and integrate technology to make the city itself 
more flexible to the changing needs of the community.  

 
Major Milestones/Accomplishments 

- Refurbished the studio blog and posted about every other week with updates 
- Launched an online survey to collect community input and information 
- Social media accounts have been created and maintained 

 
Challenges/Limitations 
Our biggest challenges so far have been the language/culture barriers and our physical distance from the site for which we are planning. Because of our physical location and 
unfamiliarity with the community, we have had to rely on our partners to share our online sites (blog, facebook and instagram) with the community.  
 
Next Steps 
While in Japan we will host a Community Engagement Workshop in Misono during which we will present our studio work to the community and allow them to provide us with 
feedback and other comments. 
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Blog
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Social Media 
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Survey 
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Community Engagement Workshop 
 

 

 

 
 
Priority Identification Activity: For this activity each participant is given a set of stickers (one of each of the images above) and asked to arrange them in a pyramid shape in order 
of importance. We will do this activity during the Community Engagement Workshop in Misono. 
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APPENDIX D: Design Charrette 
The task of the Conceptual Design (CD) team was to find a process which distilled the most important of these criteria into an attainable set of goals for the smart city development 
in Misono. To help kick off this process, the CD team initiated a charrette--a visioning exercise in which members of the entire studio share their knowledge and opinions about the 
project. The resulting information was extremely valuable, but was tangled up in sketches, diagrams and scribbled text. To make sense of it all, the project leaders and the CD group 
organized the information into three major categories, informed by a reading by Carl Steinitz: Organization, Expression, and Allocation. With this organizational tool, the team was 
able to categorize the major drivers of the development and begin to form design investigations. 
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APPENDIX E: Initial Design Investigations 
The next step in the conceptual design process was to complete a series of design investigations based on the inputs from the first phase. Three investigations by small groups 
explored three different sets of ideas (see Appendix B for information about the first three design investigations). The first design investigation (DI-1) focused on transit-oriented 
development, a central green promenade, centrally concentrated density, and walkability. The second design investigation (DI-2) explored the implications of density spread 
through concentrated nodes, linear development patterns, urban metabolism, and agriculture. The third design investigation (DI-3) explored the concepts of widely dispersed 
density nodes, city as a Japanese garden, constructed moments of discovery, and winding meditative pathways.  
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APPENDIX F: Energy Performance Modeling 
Baseline Analyses 
 
An assessment of our site as exists is required to establish a basic site layout and energy use profile, which may be used for comparison of eventually developed site designs. Due to 
the original sparse nature of our region of Saitama and our studio’s desire to develop a more dense, smart city profile, we selected the Eco Urban Lab’s site plan 2 as our base 
model; Site plan 2 presents a general distribution of residential and office on the site for us to begin analysis. 
 
Three general categories of for building type were used: Commercial, Office and Residential. 
Our initial assessment of the base design reviewed heating and cooling loads, dynamic shading, and solar analysis. 
 
As Design 2 was being developed by the CD group, our team tested analysis of Urban Daylight, Daylight Autonomy, and Integrated Thermal and Lighting. 
 
Design 2 introduced a distribution of 3 dense, mixed use environments separated by large scale green spaces. The variety of building heights diverges from the base design by 
allowing more potential mixed use typologies within each building. Design 2 includes the following typologies: Townhouses, Apartments, Mixed Use Towers, Mixed Use Donut 
Buildings, Low Rise Retail Buildings, and Private Residences. 
 
Design 2 Analysis explores the differences in mixed use typologies of the Tower and Courtyard buildings based on the need for light and air, and energy loads for program demands. 
Initial assessment reviewed heating and cooling loads as comparative energy consumption analysis along a major corridor, between two different residential blocks (based on 
density) and two different commercial blocks (based on building use).  
 
Initial assessment of heating and cooling loads of buildings within the representative corridor indicates a pattern of substantially higher energy loads coming from the more massive 
buildings from mid-high rise towers to low rise retail. The next step is to determine the optimal mixed use typology to occupy the buildings. 
 
Initial comparative analysis of apartment block densities were limited by the complications in simulating energy loads for the sparse block model as built. Further troubleshooting is 
required for analysis of magnitudes of energy loads. 
 
Retail and block analysis presented minimal load consumption for each floor of the townhouses. One graph is shown because of the negligible, comparative energy consumption 
from retail buildings compared to townhouses. Cooling remains the maximum draw for energy consumption on the site. 
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Energy Consumption - Commercial Buildings 
 

 
 
Energy Consumption - Office Buildings 
 

 
 
  

 55



 

Heating and Cooling Loads - Commercial Buildings 

 
 
 
Heating and Cooling Loads - Office Buildings 
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Energy Consumption - Design 2 

 
 
Building Energy Consumption Corridor - Design 2 
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Total Monthly Heating Loads - Extended Street 
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Total Monthly Cooling Loads - Extended Street 
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Building Energy Consumption - Design 2 (Apartments) 

 
 
Dense versus Space 
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Sparse Apartment Block Monthly Heating Loads 
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Sparse Apartment Block Monthly Cooling Loads 
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Sparse Apartment Block Monthly Heating and Cooling Loads 
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Building Energy Consumption Retail Townhouse Block 
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Retail and Townhouse Block Combined Monthly Heating and Cooling Loads 
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Figure 2. Baseline solar radiation analysis 
 
From the irradiance values, we are able to estimate renewable energy production from solar voltaics.  To calculate potential production, we use the following formula: 1

 
 
  

1 The potential production was calculated using the following formula: E = 365 P k r p H h,i 
E= total energy produces 
P k = peak power installed 
r p = performance ratio, or .75 
H h,i = monthly or annual kw of daily global irradiation 
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Energy: 
Analysis on our site as it exists shows that rooftop solar is limited due to few existing buildings 
 
Our ability to model building performance is limited based on complications with software, institution licensing, and production versus analysis time. Also, urban heat island 
appears in our site in areas with prominent presence of impervious surfaces such as the mall or stadium site (Figure 4). 
 

 
Figure 4. Heat Island Mitigation 
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Food: 
From the preliminary analysis, it is apparent that conventional cultivation cannot feed a population of 30,000 people. Our next steps include investigation of alternate methods such 
as vertical gardens, aquaponics, biointensive methods, etc. to supplement conventional methods. 
 
Consumption Requirements Self-Sufficiency Ratio = Production/Consumption 

 
 
Production Capacity 
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Water: 
Although the preliminary analysis shows that water collected on site may be sufficient for consumption, this is not an accurate representation since drinking water requirements, 
loss of water for groundwater recharge, and evaporation were not factored in. Also, water availability may not be consistent throughout the year or in times of drought. 
Consumption may drastically vary depending the use of the stadium during the Olympics. Next steps include investigating measures of reducing water consumption (water saving 
fixtures, climatically suited landscaping etc.) and exploring the potential for water recycling and reuse at the site level for landscaping. The energy required for this operation should 
be accounted for. 
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Water Consumption: 

 
 
 
Waste: 
A literature study needs to be undertaken to explore the amount of waste generated by different land uses. Based on this analysis, strategies for recycling and reduction need to be 
addressed on site. 
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APPENDIX G: Mobility Performance Modeling 
 
Case Study: Harrison PATH Station & New York Red Bulls 
A key component of our process design was learning from how similar sites tackle mobility challenges. To inform our analysis, the Mobility Group studied two sites comparable to 
Misono in terms of physical scale and uses. The first is Harrison, NJ’s PATH Station, located less than a half-mile from the Red Bull Arena, home of Major League Soccer team New 
York Red Bulls. Similar to Misono, Harrison is the penultimate station on a commuter rail line which services Manhattan every 4 minutes during peak commuter hours. 
 
Currently an industrial waterfront area, the station area is undergoing redevelopment anchored by the stadium’s opening in 2010. The stadium features a 1,440 space parking 
structure, 165 room hotel, and waterfront walkway. As of 2012, investments of over $286M public and $650M private funds continue to drive the activation of this station area. 
 
To analyze the impact of this redevelopment Harrison’s current road network, we utilized trip generation modeling. Matching current road networks with average vehicle flows 
associated with these road typologies, we generated the following estimates to describe Harrison’s existing roadway capacity: 
 

Existing Trip Generation 

Use Intensity  Intensity Type Daily Trips AM Peak Hour PM Peak Hour 

Total In Out Total In Out 

Warehousing  1,000,000 s.f. 3,571 293 231 62 260 65 195 

Single-Family Homes  180 d.u. 1,786 136 34 102 178 112 66  

Multi-Family Homes  2,160 d.u. 13,213 1,062 212 850  1,206 784  422 

Hotel 136 rooms 844 72 42 30 82 42 40  

Red Bulls Stadium  25,000 seats 15,000  N/A N/A N/A N/A N/A N/A 

Office Space 60,000 s.f. 890 127 112 15 85 14 71 

Retail Space 78,000  s.f. 5,778 134 83 51 507 243 264 

*Per Amended Harrison Waterfront Redevelopment Plan (2012)       

  
Summing these estimates, the current roadway capacity for Harrison’s PATH Station area is 240,800 trips. Nonetheless, the existing current number of trips is 41,082. This 
demonstrates that the limited density of this station area contributes to an underutilized road network, which may ultimately interfere with pedestrian access to the stadium and 
station-area walkability in Harrison. 
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Case Study: Kunshan Stadium, Shanghai 
A second case study looks at Kunshan Stadium in Shanghai province, China. Located about an hour away from central Shanghai, Kunshan Stadium is served by the city’s regional 
rail network. The stadium is similar to Misono, in that most infill is recent. A 220-hectare forest park neighbors the stadium, and boosters refer to the region as an “eco-residential 
area.” It is unclear whether these ecological goals are substantiated. 
Kunshan features large, high-rise residential towers, suggesting that the area has potential as a walkable transit-oriented development. Still, the road network integrated between 
the stadium and station-area features few intersections and 4-6 lane highways, contributing to a poor pedestrian experience. The roadway design appears intended for adjacent 
industrial uses versus current or desired residents. 
 
Utilizing the same methodology as in Harrison’s case study, as well as our trip generation for Misono, our team calculated that the existing road network has capacity for 580,900 
trips. At present, there are only 191,907 trips per day. Like Harrison, Kunshan shows an environment where an automobile-oriented road network becomes  a barrier to the 
walkability of the site and stadium access. 
As our team designs Misono, we will contribute to consider how dense street networks, servicing fewer automobiles, can achieve our goal of reducing dependency on automobile 
trips. By making pedestrian, cycling, and transit choices more attractive, Misono can become a more compact, complete, and healthier community. 
 
Vehicular Modeling 
Misono currently operates as a residential edge-city of Tokyo and is suburban in nature. These suburban attributes were not necessarily noticeable without understanding the travel 
patterns of commuters of the area. A Person Flow data set based on cell phone data was obtained to better understand the existing travel patterns throughout the study area and 
to project future travel patterns as the character of Misono changes. Once the travel patterns were understood, and more importantly, to inform the proposed master plan design 
of Misono, a macroscopic travel demand model was developed using the traditional four-step transportation planning model and PTV Visum modeling software. 
  
Existing Network - Person Flow Data 
Person flow data is generated from person trip survey, capturing movement diaries of a day. It includes various information of each traveler and each trip, such as person ID, trip ID, 
longitude, latitude, gender, age, purpose, occupation, and trip mode, etc. People low data is a good way to show urban planners how the trips generated from the current land use 
plan. Moreover, it can also give researchers a better sense of the gap between the current traffic condition and future goals. In Tokyo Urban Design Studio, our Conceptual Design 
group can use it into future land use development. 
  
The current Misono person flow data is a large dataset collected by our Japanese partner. It contains more than 371,000 records, which are collected from each minute from 5am to 
midnight. In the Mobility analysis, we display the Misono people flow data by Mobmap software. Mobmap is a movement data analysis software with strong data visualization 
functions. It provides a great version for different geographic scales and different classifications of data. 
  
For the final analysis, person flow data for the entire Tokyo region has been obtained. This set of data is over 50 GB and will need to be aggregated into subsets of data using a 
coded script. This data set will back-up the current assumptions for trip distribution of the regional travel and for finalized mode split assumptions. 
  
Figure.1 shows the gender distribution of Misono people flow data. From the gender distribution map, which is displayed by Mobmap, we can see that the male and female 
travelers are basically distributed averagely. Figure.2 is the chart of age distribution, showing that most travelers are between 25 and 45 years old. Figure.3 indicates that in the 
morning most of the travelers are mid-aged while in the afternoon the elder travelers become more. 
  
 
Figure.1 Gender Distribution of Misono Person Flow Data 
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Figure.2 Age Distribution of Misono Person Flow Data Figure.4 Trip Purpose of Misono Person Flow Data 

 
  
 
The data figures showing the gender and age distributions are examples of what data can be obtained from the person flow data. More importantly, the data that impacts trip 
distribution and mode split includes trip purpose and trip mode. 
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Figure.5 Trip Purpose Distribution Changes By Time 

 
  
 

 
 
 
Figure.4 shows the travel purpose distribution of Misono People Flow Data. It indicates that the 
majority of trips are generated by commuting traffic needs, such as going to school, office, business 
and home. Figure.5 shows the purpose distribution changes by time. In the morning, most of the 
trips are commuting trips. At noon, shopping and recreation trips increase. In the evening, the 
purpose of most trips are to home. The trip purpose data shows the impact of the AEON Mall on the 
Misono area and strengthens the assumption that Misono is currently functioning like a suburban, 
auto-oriented area. The mode split continues to strengthen this assumption, showing that 57.4% of 
trips throughout the day are automobile trips. The rest of the trip modes are a generally even split 
between walking, cycling, and transit. Figure 6 shows the mode split of the Misono Person Flow data. 
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Future Network Plan 
After understanding the existing conditions of the transportation system in Misono, the effect on vehicular travel in the future plan was analyzed. The traditional four-step model 
was used for the analysis: Trip Generation, Trip Distribution, Modal Split, Trip Assignment. This model is considered to be the best way to inform the design team of possible 
transportation issues and if the existing arterial network functions with the projected traffic generated by new development proposed in the master plan. 
  
The trip generation for the analysis was developed directly from the proposed master plan. The Institute of Transportation Engineers Trip Generation 9th Edition was utilized to 
calculate the projected number of trips generated by each building use during daily, AM peak, and PM peak periods. Details of the trip generation analysis are included in the 
Appendix for existing uses and for the assumed Traffic Analysis Zones (TAZs) used in the Visum analysis. Assumptions for typical building uses were made considering the 
following: 
● Mixed-Use buildings include ground-floor retail with residential, office, or both above 
● Single-family homes and multi-family housing were considered to be separate uses, as they are expected to generate a different distribution of trips 
● Some office buildings are standalone and do not include retail 
  
The trip distribution for the analysis was developed using the Person Flow Data and a general understanding of the regional travel and development patterns. It is expected that 
most trips traveling to and from a job are going to be traveling to Tokyo, while others will be traveling to edge-cities such as Saitama, Koshigaya, and Iwatsuki. 
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The modal split for the analysis was developed using the Person Flow Data. In order to perform the most conservative analysis, the existing modal split was used to determine the 
number of passenger vehicle trips and the functionality of the existing arterial roadway network that is used in the proposed master plan. A mode split of 60% vehicular travel was 
assumed. 
  
The trip assignment was developed within the PTV Visum travel demand analysis. The analysis utilizes ten internal TAZs and four external TAZs. The four external TAZs represent 
Tokyo, Saitama, Koshigaya, and Iwatsuki. The internal TAZs were developed using major arterial blocks as the boundaries. After running the analysis, many Measures of 
Effectiveness can be concluded; however, the volume-to-capacity ratio (v/c ratio) is considered to be the most useful to inform the design team of whether or not the major 
roadway network is functioning with the current proposed land use densities. The analysis shows that the internal network has a large amount of extra capacity and that the grid 
network will promote walkability and connectivity for all modes. The issues along the network lie outside of the study area where much of the traffic is caused by traffic traveling 
from one external TAZ to another. Along the east-west connection through the study area, there is some possible congestion that may be mitigated by providing a proposed BRT 
route that is described later in the Transportation Demand Management section of this report.  
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The design of the vehicular network is the first step in determining the functionality of a transportation system for all modes. A road network that is design to be auto-oriented 
would not fulfill the goals of this design process and would deter the development of a denser study area. The proposed grid network provides the necessary connectivity to 
distribute all trip types safely and aids in the densification of the study area. The flowchart below describes how the vehicular network design impacts the character of an area and 
how travel demand modeling can inform the design of an area. 
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Walkable Neighborhoods 
According the mode split analysis, the current share of pedestrian is around 60%. This figure is expected to increase to xx% by implementing our proposal for vehicular plan. In 
addition, we attempt to further increase this proportion through providing a good accessibility and pleasant walking experience to daily destinations including grocery stores, the 
transit station, schools, community spaces, and others. It is expected to contribute to the three overarching goals. 
  
To quantitatively measure the performance of our proposal, we operationalize the concept of walkability through several lenses with the use of spatial analysis tool.  
  
1.     Commonly used measures of walkability are often the function of (i) how well the street network is connected, (ii) does the built environment provide a sufficient level of 
density to facilitate the interaction among various urban components, and (iii) are there enough destinations or amenities within walkable distances from the origins that are 
attractive enough to motivate people to choose walking over other transport modes? In addition to these components, another important but often disregarded dimension is the 
outdoor comfort. 
2.     To operationalize these components, we divided them into two dimensions of: 
a.      Physical configuration => reach analysis, building density 
b.     Outdoor comfort (eg, thermal comfort, microclimate and visual comfort) => viewshed and shade simulation 
  
  
Density 
Density is a major aspect of our site concept. The Catchment Zone is the area from which a service in this case public transportation attracts a population. The goal set to have more 
than 50% of the population inside a catchment zone of 800m from the Misono Station public transit station with the highest density being 500m or closer. The numbers are based 
on a study conducted by the World Bank which outlines Transit Oriented Development practices in Japan. The added density around the station will allow more efficient utilization 
of public services in the entire site concept.  
  
Calculations: 
50% of population within 500m of station 
  
Results: 
The site concept is heavily influenced by this rational creating a concentration of structures located with a 500m buffer zone created around the station. 
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Urban Network Analysis 
The Urban Network Analysis Tool, developed by researchers at Massachusetts Institute of Technology measures connectivity in our street network by using buildings as spatial                        
units of analysis for all measures. The tool calculates (5) key metrics, Reach; Gravity; Betweenness; Closeness; and Straightness. The buildings can be adjusted to be more                          
voluminous, more populated, or otherwise more important buildings to have stronger effect on the analysis outcomes, giving the most accurate results. In our analysis, the building                          
volume was used to give weightings to buildings so that small, low-density residential buildings are given appropriately lower values than large, high-density buildings near the                         
transit station. For our ends, we used reach metric only with weightings by building volume. 
  
Calculations: 
Where where W[j]is the weight of node j. 

 
Results:  
The values assigned to each of the building is the total building volume that can be accessed within 400-meter network distance from each building. The buildings in proximity to 
the transit station is given higher values than buildings far away from it, indicating greater accessibility in the near-transit area.  The highest-accessibility area falls into the 400 
meter and 800 meter buffer from the transit station, reflecting the densification strategy. The second cluster of residential buildings, which is predominantly single-family 
residential and medical facilities, may have insufficient level of commercial functions in proximity. As the distance between this neighborhood and the main commercial district 
near the transit station is 1km or greater, a second commercial node may be required. The street-level of the medical buildings facing residential blocks appear to be an appropriate 
candidate for the commercial functions. 
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In addition, the average block size in the proposal is 86.4m (282.15ft). Taking the case of Portland, OR, as a benchmark, the proposal  may also need to be down-size the blocks to 
average of 60m (200ft). 
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Viewshed Analysis 
A viewshed analysis measures the visibility in one area of the site to another specific location. The analysis takes place using the elevation value for each individual cell and then 
modeling to determine visibility to or from another cell. The model summarizes all surrounding points that are in the line of sight of a location while not accounting for points that 
are beyond the horizon, blocked by nature or man-made objects. 
Results:  
<stadium_visible.png> shows visibility of the top of the stadium from every part of the city. As expected, the stadium is visible from most of open spaces and the transit station, and 
is expected to function as a strong visual anchor point for the visitors and residents alike. 
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The Grid Point Viewshed shows cumulative viewshed analysis generated from 300 points scattered in the entire study area. The areas in bright white represents areas that are 
visually accessible from many of those points. The dark areas represent places that have many objects blocking the viewshed and thus can be visually accessed by those who are ‘at’ 
those places.  
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The green spaces are by far the most visually accessible places, and the green space in front of the stadium is likely to gain a visual high profile.  
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Absolute Compactness 
Measures the relationships between the built volume and the surface of the area. The 
analysis demonstrates the efficient use of natural resources and decreased pressure on 
urban systems. Compactness has an effect on the functionality of a space creating an 
organized mobility network which decreases the distances between uses, public 
spaces, and facilities . 
  
Calculation: 
[Built Volume/territorial unit of reference] 
200 x 200 meter reference grid 
  
Results: 
The areas with multiple high density blocks are likely the areas that will most efficiently 
utilize all the resources and offer the most mobility. The highest compactness areas are 
represented by the dark blue areas. We plan adjustments allow greater density for 
added compactness in the light areas of the model.  
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Adjusted Compactness 
The ratio between built up spaces and open/relational spaces. Accessibility based to 
greenspace based on the morphological and functionality of each block are used to 
indicate problems with quality of life and congestion of space. 
  
Calculation: 
[Built Volume/public living space] 
200 x 200 meter reference grid 
  
Results: 
The blocks that are yellow and red represent the lowest accessibility to Public Space. 
Our analysis represents areas where we should add more public space that can be used 
to increase the quality of life in very dense environments making them my livable. 
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Next Steps 
Now that the Mobility Group has looked at the conditions of Misono’s existing road network, the final phase of our studio’s work will focus on recommending alternatives. 
Transportation solutions will focus on increasing transit offerings, improving access to transit, a dense, connected pedestrian network, bikesharing, and transportation demand 
management solutions. With these options, visitors and residents to Misono can experience this area a vibrant, walkable area, better navigated on foot or bike than car. 
  
1. Bus Rapid Transit - The area surrounding Misono is currently undeveloped, compared to the City of Saitama to the west and the City of Koshigaya to the east. Both of 
these developed cities are located along major commuter rail corridors, while Misono is located at the last station along the Saitama Railway. The following data and observations 
show the potential need for a Bus Rapid Transit line running from Saitama to Koshigaya through Misono. This will improve east-west connectivity to the site. 
a. Person Flow Data 

i.People are traveling to job centers located in Saitama and Koshigaya 
ii.People are driving to Aeon Mall from these denser centers 

b. Existing Transit Routes 
i.Connection of the BRT route to three different commuter rail lines allows for potential transfers and more flexibility using transit 

c. Modal Split Goals 
i.Providing additional transit options to commuters traveling to/from Misono and through Misono would decrease the passenger vehicle usage in the study area and help build 

towards the net-zero energy and walkability goals of this project 
2. Transportation Demand Management (TDM) 
TDM investigates how to use existing transportation resources more resourcefully. As this project moves into the next stages, our team will look at how and where to deploy the 
following strategies: 
● Off-site parking and shuttles for Saitama Stadium 
○ The current master plan for the area plans for underground parking to be located along the existing Saitama Railway terminus. The plan provides access roads along each 
side of the railyards. Attendees of the games that utilize these parking options would have uninterrupted pedestrian access to the stadium via the proposed railyard-car park. 
Shuttles along the access roads and elsewhere could provide a more convenient connection as well. 
● Car-sharing services 
○ Some origins-destinations make it inconvenient to utilize multimodal options. Car-sharing services could minimize the need for residents to own vehicles and could 
provide the last-mile connectivity for residents unable to utilize bicycle and pedestrian options. Future technologies could enhance the car-sharing experience if autonomous 
vehicles truly become a mainstream option. Autonomous vehicles would virtually eliminate the need for local parking for these types of services. 
● Last mile shuttle connectivity between station and stadium 
○ Last-mile connectivity could be provided through more walkable infrastructure, bicycle sharing, car-sharing, and a local shuttle service 
● Dynamic parking pricing 
○ (as proposed by Smart Cities Group) 
● Development regulations discouraging new parking construction 
○ Policy recommendation was heavily considered in the design of the master plan for Misono and is reflected in the location of parking along the perimeter of the Saitama 
Railway rail yards. 
● Incentivizing transit and alternative commuting via employers and large-scale residential development 
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