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MAKING A TRANSFORMATIVE KNOWLEDGE 
NETWORK

全球城市碳排放及能耗評估比較分析
GLOBAL CITIES BENCHMARKING 
ON CARBON FOOTPRINT
(Project selected by ACSA 100 meeting at MIT, 2012)
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亞洲城市核心區減碳力研究 
BENCHMARKING CARBON
-ENERGY EFFICIENCY OF ASIAN DOWNTOWNS
(Global Carbon Project+ Eco Urban Lab, 2014- )
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VIEWSPHERE: 

A PROPOSITION OF 3D VISUAL ANALYSIS
(SINGAPORE)
YANG, P P J, Putra S Y and Li W, 2007, Viewsphere: GIS-based 3D visibility analysis for urban design 
evaluation, in Environment and Planning B: Planning and Design, Vol. 27. 971-992.
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A DESIGN-DRIVEN URBAN MODELING: 

FROM SCIENCE FOR DESIGN TO DESIGN IN SCIENCE 
(CHICAGO LOOP)
By redesigning a current urban form structure (Figure 2a) and by maximize its “solar envelop” along the street front, the urban energy 
performance can be enhanced by 63.7% (Figure 2b) or 69.2% (Figure 3c) in total carbon reduction through adding the reduction of 
energy consumption and the increase of renewable energy gain. 

Fig. 2. A focal scale urban modeling for energy performance [17]: 
(a) existing; (b) 63.7% carbon reduction; (c) 69.2% carbon reduction (Yang, 2013)

a b c
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URBAN BUILDING ENERGY MODELING SYSTEM
(NEW YORK)
Quan, Steven J., Li Q., Augenbroe, G., Brown, J., Yang, Perry P. J.* (2015), Urban Data and Building Energy Modeling: A 
GIS-Based Urban Building Energy Modeling System Using the Urban-EPC Engine, in Planning Support Systems and Smart 
Cities, Geertman S. et al. (eds.), Springer. 
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EAR (ECO AREA RATIO)

AN ENERGY PLANNING TOOL FOR ECOLOGICAL 
URBAN REVITALIZATION AND TRANSFORMATION
(TAIPEI)
Yang, Perry P J, 2013, in Wicked Problem Symposium, organized by the Journal Landscape and Urban Planning, College of 
Environmental Design, UC Berkeley, October 2013
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Lecture Notes 
in Geoinformation and Cartography

Stan Geertman
Joseph Ferreira, Jr.
Robert Goodspeed
John Stillwell    Editors

Planning 
Support 
Systems and 
Smart Cities

RECENT PUBLICATIONS FROM ECO URBAN LAB

Yang, P P J, (2010) Ecological Urbanism: Scale, Flow 
and Design, China Architecture and Building Press. 

Yang, Perry P. J. (2013) “Landscape ecology and 
its urbanism” in Landscape Urbanism and its 
Discontents: Dissimulating the Sustainable City. 
Andres Duany and Emily Talen eds., Island Press.

Quan, Steven J., Li Q., Augenbroe, G., Brown, J., 
Yang, Perry P. J.* (2015), Urban Data and Building 
Energy Modeling: A GIS-Based Urban Building 
Energy Modeling System Using the Urban-EPC 
Engine, in Planning Support Systems and Smart 
Cities, Geertman S. et al. (eds.), Springer. 

Yang, Perry P. J. (2014) “Energy resilient urban 
planning”, in Geodesign by Integrating design and 
geospatial sciences, Lee D and Dias E, Scholten H 
eds., Springer.

Disney Research
   CHINA

ContactECO
SYSTEMS
DESIGN

BAYER
CHAIR Georgia

Tech
1907 IESDTONGJI

UNIVERSITYBAYER
B
A
E
R

SINO-U.S. ECO URBAN LAB People News Studio Research Publication 10KM2 Research Team



Low Carbon Cities and Urban Energy Symposium3

2

1

Shanghai International Urban Design Forum
2015 International Symposium on Eco Urban Design

Opening of the Sino-US Eco Urban Lab at Tongji 
University, January 2014

 Low carbon 
 Cities 
 and 
 Urban Energy
 Systems
 (CUE2015)

 November 15-17, 2015
 Fuzhou, Fujian, China

The CUE2015, with the theme of “power your city with clean, 
affordable & reliable energy”, will bring leaders in the sectors of 
energy, urban design, engineering, infrastructure systems, city 
planning, real estate development, public policy and related 
stakeholders in two-day symposium and one-day summit to share 
the most recent progress of research on urban energy systems and 
their challenges, and discuss how the future urban energy systems 
can be designed and implemented. The topics cover energy supply, 
distribution, and end use; smart eco-cities, urban transportation with 
efficient energy and low emissions" microgrid and smart home" )I7= 
and renewable applications; urban waste to energy; nexus of energy-
water; policy options etc. 

For more information, please visit
http://www.applied-energy.org/cue2015/index.html

Register as a delegate – HERE

Submit papers before July 30, 2015
http://www.applied-energy.org/cue2015/uploade/
Call%20for%20Papers_20150423.pdf 

Call for Paper
i

All papers will be peer reviewed before being accepted for the 
Applied Energy Symposium: Low carbon cities and urban energy 
systems (CUE2015). All accepted papers must be presented in 
person at the CUE2015. The scientific committee will recommend 
some of the presented papers for the further consideration of the 
special issue of *<,���� in (pplied ,nergy (Impact -actor! ����). 

Applied Energy 
Symposium and Summit 
2015
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All papers will be peer reviewed before being accepted for the 
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person at the CUE2015. The scientific committee will recommend 
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Applied Energy 
Symposium and Summit 
2015

Applied Energy Innovation Institute (AEii)
Sino-U.S. Eco Urban Lab Bayer Chair of UNEP-Tongji IESD

Low Carbon Cities and Urban Energy 
Symposium
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Shanghai International Urban Design Forum

2015 International Symposium on Eco 
Urban Design

Shanghai International Urban Design Forum
2015 International Symposium on Eco Urban Design
 
Venue: College of Architecture and Urban Planning, Tongji University
June 5: Room 106, Wenyuan Building, CAUP
June 6: D3 Auditorium, Building D, CAUP
 
Organizers: 
College of Architecture and Urban Planning, Tongji University
College of Architecture, Georgia Institute of Technology
Sino-U.S. Eco Urban Lab
 
Co-organizers:
Bayer Chair of UNEP-Tongji Institute of Environment for Sustainable Development 
Urban Planning Forum, Urban Planning International, Time Architecture (TA), 
Modern Smart City 

http://udshanghai.org
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College of Architecture, Georgia Institute of Technology
College of Architecture and Urban Planning, Tongji University

Opening of the Sino-US Eco Urban Lab at 
Tongji University, January 2014

Disney Research
   CHINA

ContactECO
SYSTEMS
DESIGN

BAYER
CHAIR Georgia

Tech
1907 IESDTONGJI

UNIVERSITYBAYER
B
A
E
R

SINO-U.S. ECO URBAN LAB People News Studio Research Publication 10KM2 Research Team



-

Strategic Planning for Kaohsiung's Free Economic Zone 
and New Asian Bay Area 2013

SUIDONG Bay Eco Urban Design

Chongming Island ECO-CITY 2.0 Workshop 2015

4

5

6

3

2

1

A Low Energy Urban Agriculture System at Wheat Street 
Garden in Atlanta 2012

CP8823PY/ ARCH8823 Site Planning and Urban 
Ecosystems Simulation 2012+2013

Ecological Urbanism Studio: GLOBAL BENCHMAKING 
for LOW CARBON URBAN DESIGN 2011
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Chongming Island ECO-CITY 2.0 Workshop 
2015
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2014
SUIDONG Bay Eco Urban Design
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2012 Agrarian Urbanism Studio
A Low Energy Urban Agriculture System at 
Wheat Street Garden in Atlanta
School of City and Regional Planning and School of Architecture
College of Architecture
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Strategic Planning for Kaohsiung's Free 
Economic Zone and New Asian Bay Area 
2013

Strategic Planning for Kaohsiung’s Free Eco-nomic 
Zone (FEZ) and New Asian Bay Area 

A Report of Waterfront Revitalization Studio 2013
Sponsor: Kaohsiung City Government

Planning Team: School of City and Regional Planning, College of 
Architecture, Georgia Institute of Technology May, 2013
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2012 siteplanning
CP8823PY/ ARCH8823 Site Planning and 
Urban Ecosystems Simulation
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Perry Yang Studio, Spring 2011
School of City and Regional Planing + School of Architecture
College of Architecture

Ecological Urbanism Studio: GLOBAL 
BENCHMAKING for LOW CARBON URBAN 
DESIGN
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PROBLEM DEFINITION
HIGH DENSITY IN SHANGHAI

- Limited growth of construction land?

- Ecological intervention under higher density?

- Energy performance?

Benchmarking Carbon and Energy Performance of 
Cities and Districts -  China, Asian and Global Cities8

7
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Benchmarking Energy Performance of Urban Districts in 
Shanghai and other cities

Research on Shanghai 2040 Urban Future

Benchmarking Carbon Emissions of Asian and Global 
Cities

Renewable Energy Cultivation in Cities

From Facebook to Spacebook

Healthy City: Promoting Health-in-design

Big data and mappings of user behavioral patterns in 
cities
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B e n c h m a r k i n g  C a r b o n  a n d  E n e rg y 
Performance of Cities and Districts 
-  China, Asian and Global Cities
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Benchmarking Energy Performance of 
Urban Districts in Shanghai and other 
cities

PROBLEM DEFINITION
HIGH DENSITY IN SHANGHAI

- Limited growth of construction land?

- Ecological intervention under higher density?

- Energy performance?
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Research on Shanghai 2040 Urban Future
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Benchmarking Carbon Emissions of Asian 
and Global Cities
in collaboration with Global Carbon Project (GCP), Tsukuba, Japan

The Global Carbon Project (GCP) is one of the joint projects of the Future Earth 
initiative which will develop the knowledge for responding effectively to the 
risks and opportunities of global environmental change and for supporting 
transformation towards global sustainability in the coming decades. The goal of GCP 
is to develop a comprehensive, policy-relevant understanding of the global carbon 
cycle, encompassing natural and human dimensions and their interactions. 
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Renewable Energy Cultivation in Cities

Sustainable Housing through Holistic Waste Stream Management and Algal Cultivation
$1,644,957, funded by National Science Foundation, 
Daniel Castro, Perry Yang and Charles Rudolph (Georgia Institute of Technology), in collaboration with Ohio 
University, 2012 – 2016
Left: Algae cultivation system module, Chen, School of Civil and Environmental Engineering, Georgia Institute 
of Technology

The devices used in the algae-powered house system
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Smart City Place Making
From Facebook to Spacebook

Can we use pervasive computing 
a n d  s e n s i n g  te c h n o l o g y  to 
get people in tune with their 
surroundings?

How does the users’ behavioral patters 
adapt to the change of ambient environment 
for increasing resiliency, recyclability and 
sustainability?

iBeacon
http://en.wikipedia.org/wiki/IBeacon
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Healthy City: Promoting Health-in-design
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Big data and mappings of user behavioral 
patterns in cities
Temporal analysis of tweets tracks one’s daily life.
An imagined day of a whitecollar in San Francisco, described by 
her/his tweets.
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Lecture Notes 
in Geoinformation and Cartography

Stan Geertman
Joseph Ferreira, Jr.
Robert Goodspeed
John Stillwell    Editors

Planning 
Support 
Systems and 
Smart Cities

'Urban Data and Building Energy Modeling: A GIS-Based Urban 
Building Energy Modeling System Using the Urban-EPC Engine'
in Planning Support Systems and Smart Cities

'Energy resilient urban planning' 
in Geodesign by Integrating design and geospatial sciences

'Landscape ecology and its urbanism' 
in Landscape Urbanism and its Discontents: Dissimulating the 
Sustainable City

Ecological Urbanism
Scale, Flow and Design 
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Urban Data and Building Energy 
Modeling: A GIS-Based Urban 
Building Energy Modeling System 
Using the Urban-EPC Engine

Lecture Notes 
in Geoinformation and Cartography

Stan Geertman
Joseph Ferreira, Jr.
Robert Goodspeed
John Stillwell    Editors

Planning 
Support 
Systems and 
Smart Cities

Quan, Steven J., Li Q., Augenbroe, G., Brown, J., Yang, Perry P. J.* (2015), Urban 
Data and Building Energy Modeling: A GIS-Based Urban Building Energy Modeling 
System Using the Urban-EPC Engine, in Planning Support Systems and Smart Cities, 
Geertman S. et al. (eds.), Springer. 
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Energy resilient urban planning
Yang, Perry P. J. (2014) “Energy resilient urban planning”, in Geodesign by 
Integrating design and geospatial sciences, Lee D and Dias E, Scholten H eds., 
Springer.
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L a n d s c a p e  e c o l o g y  a n d  i t s 
urbanism
Yang, Perry P. J. (2013) “Landscape ecology and its urbanism” in Landscape 
Urbanism and its Discontents: Dissimulating the Sustainable City. Andres Duany and 
Emily Talen eds., Island Press.
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Ecological Urbanism
Scale, Flow and Design 
Yang, P P J, (2010) Ecological Urbanism: Scale, Flow and Design, China Architecture 
and Building Press. 
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Yang, Perry P. J. (2015) Energy resilient urban form, a design perspective, in Energy Procedia, Elsevier.

Yang, Perry P. J. (2013) Book chapter “Landscape ecology and its urbanism” in Landscape Urbanism and its Discontents: Dissimulating the Sustainable City. 
Andres Duany and Emily Talen eds., Island Press.

Yang, Perry P. J. (2013) “Hydrological effects of urban form and landscape change”, in Planning stormwater resilient urban open spaces, vol. 3, F.D. Moccia 
and M.F. Palestino eds. Clean, Napoli.

Quan, S. J., Minter, J.,  Yang, Perry P. J. (2013) “A GIS-based performance metrics for designing a low energy urban agriculture system” in Planning Support 
Systems for Sustainable Urban Development, Springer Publication. (as the corresponding author) 

Yang, Perry P. J. (2012) Complexity Question in Urban Systems Design, in Journal of Architectural Engineering Technology, editorial, Vol. 1, Issue 2.

Yang, P P J, (2010) Ecological Urbanism: Scale, Flow and Design, China Architecture and Building Press.

Yang, P P J, (2009) Questioning urban sustainability: social sufficiency, ecological efficiency and ecosystems compatibility. Journal of Urbanism, November 
2009, Vol. 2, Issue 3.

Yang, P P J, (2008) Tracking Sustainable Urban Forms and Material Flows in Singapore. In World Cities and Urban Form: Fragmented, Polycentric, 
Sustainable? Jenks M, Kozak D. and Takkanon P eds., Routledge.

Yang, P P J, Simon Putra and W J Li, (2007) Viewsphere: GIS-based 3D visibility analysis for urban design evaluation. Environment and Planning B: Planning 
and Design, 2007, Vol.34.

Yang, Perry P. J., Putra S. Y., Chaerani M. (2007) Computing the Sense of Time in Urban Physical Environment, Urban Design International. 12.

Yang, P P J, Ong B L, (2004) Applying ecosystem concepts to the planning of industrial areas: a case study of Singapore's Jurong Island. Journal of Cleaner 
Production, 12, 8-10
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Eco Urban Lab: Eco Urban Design5

4
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Applied Energy Innovation Institute: Future Energy 
Systems

Disney Research China: Integrated infrastructure

10KM2 NET ZERO Energy District : PROCESSES

10KM2 NET ZERO Energy District 
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10KM2 NET ZERO Energy District 
VISION & GOAL
To create NEAR ZERO ENERGY SYSTEMS AT THE DISTRICT SCALE through the following visions proposed by the three 
labs:

Integrated Infrastructure
Develop the scientific and engineering knowledge of the natural synergies in Urban Infrastructure to create better urban 
design. -- Ben Schwegler

Eco Urban Design
From Flows of Cities to Cities as Flows: Eco Urban Design as a tool for synthesizing flows of energy, materials, water, 
landscape ecology and information for shaping future sustainable and resilient urban form. -- Perry Yang

Future Energy Systems
Future Urban Energy Systems, 3D+: Future Urban Energy Systems need integrations of spatial and dynamic dimensions 
focused on the human activities. -- Jerry Yan

Through the workshop, a group brainstorming process, to understand objectives, approaches and capacity of the three Labs 
-- Disney Research China, AEii (Sweden and China) and Sino-U.S. Eco Urban Lab/ Bayer Chair at UNEP- Tongji, and to identify 
common collaboration schemes for research.
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How to establish feedback loops to create cause / effect relationships to inform quantitative 
design problems?
How can we make improved energy efficiency affordable? 
How can we use land use and vegetation patterns to reduce energy and UHI?
What is the appropriate size of development? e.g. Is 10 sq km size the appropriate size? Can we 
derive this using “first principles”? What is the relationship between size and urban design? 
How do we conduct bottom-up case studies? How do we use these cases? 
How do we develop a business model? How can we integrate different systems, different lab 
resources? 
How is resource efficiency affected by urban form? (Investigate both individual buildings and 

clusters of buildings). How does this scale up? (building, neighborhood, city, etc. and what is the 
global impact)
How do you influence people to make sustainable choices? How do you decide what are 
sustainable choices? (e.g. in transit)
How do we support integration of different systems to lead to more sustainable outcomes 
overall? What is the appropriate level of integration?
Energy, Physical Form, Human Component: how does this change according to spatial scale?
How does the relationship of these aspects change with time? (day/night, seasonal, annual, 
decadal)
How to bridge the gap between science and the public in terms of energy use and production? 
Academia vs. Professional vs. the Public

To further develop a collaboration schedule including specific 
tasks, responsible persons, deliverables that are to be applied to 
a 10KM2 district experimental project in Shanghai.
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Time: 1:30-5:30pm, June 7, 2015
Venue: Disney Research China, 624 Jinguoxi Road 
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