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Future Cities Laboratory - Motivation

* In the next 25 years, 2 Billion more people need living
and working spaces in existing and new cities

* The Future Cities Laboratory in Singapore and
Switzerland proposes technologies and processes for
sustainable future cities

« (Calculating the demand and capacities from bottom-up,
the potential of contributions for Swiss and Singaporean
iIndustry is large



ETH Future Cities Laboratory

Establishment in Singapore of the first ETH research Institute
outside Switzerland, starting with two people in September 2010
and growing to 200 active members in August 2013

Attracting 13 ETH faculty as Principle Investigators, 3 Assistant
Professors, more than 20 postdocs, 46 Ph.D. students and 87
master students, massively exceeding key performance
indicators set for the first three years

Producing 139 academic articles and journal publications, 142
international conference publications, 153 interim publications, 26
design studio workshops, 4 invention disclosures, 8 software
disclosures, 2 Patent filings, 15 awards and honours, 1.284 million
Singapore dollars in additional external industry funding,
organising 8 international conferences, 154 public relations
activities, 76 working meetings with highest level people.



SEC Vision

FCL

Future Cities Laboratory | Phase |: 2010 - 2015 Phase Il: 2015+

FRS

Future Resilient Systems Phase |: 2014 - 2018 Phase Il: 2018+
FFS

Future Food Security Phase |: 2015 - 2020




FUTURE CITIES LABORATORY

RESEARCH QUESTIONS

Which methods can increase the sustainable
performance of cities?

How can we develop a new curriculum of
urban science?
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Understanding the City

e (Cultural Context
 Urban Metabolism
 Stocks and Flows



Urban Metabolism

recycled Orgen Understand the city as a dynamic
and complex system

Human- Read and model this system in
Y . """ terms of Stocks and Flows
GOODS
torgenk Recognise Urban Stocks as basic
elements of the urban metabolism
and as locally available resources



Examples for Urban Stocks and Flows

* People and Health
« Water and Capital

Energy and Materials

» Space and Density

Transportation and Information



Stocks and Flowsi People and Health
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Stocks and Flows: Water and Capitgk -
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Stocks and Flows: Energy-and Materials
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Scales,
SMALL MEDIUM LARGE

StOCkS and BUILDING TECHNOLOGY URBAN DESIGN TERRITORIAL PLANNING

Flows LOW EXERGY

DIGITAL FABRICATION

A/P ARCHITECTURE & CONSTRUCTION

SPACE |
ENERGY TRANSFORMING & MINING URBAN STOCKS
MATERIALS | HOUSING |
PEOPLE URBAN DESIGN STRATEGIES & RESOURCES
CAPITAL URBAN SOCIOLOGY
WATER A/P ARCHITECTURE & URBAN PLANNING
|
INFORMATION TERRITORIAL ORGANISATION

LANDSCAPE ECOLOGY

MOBILITY & TRANSPORTATION PLANNING

A/P ARCHITECTURE & TERRITORIAL PLANNING

I

SIMULATION PLATFORM
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Research
Modules

Low Exergy

Prof. Dr Hansjlrg Leibundgut
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Developing systems to cut the
electricity used for the standard
air-conditioner and to reduce
CO2 emissions caused by air
conditioners.
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Using the concept of exergy to Implemented in Switzerland
develop better building systems, Monte Rosa, Science City, B35 etc.

reducing energy consumption and Transported to Singapore

eliminating CO2 emissions. BubbleZERO
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Resea rC Digital Fabrication Using robotic tecnology to

design models of high-rise
M Od u IeS Prof. Fabio Gramazio

buildings.
Prof. Matthias Kohler

Image source: Bas Princen

Back to
Stocks & Flows



ACHIEVEMENTS

Investigations into the potentials and implications of robotic fabrication on high
rise typologies
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Design of robotic fabricated high rises
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H O u S i_n g An Interdisciplinary Case Study

on the Development of Singapore
Public Housing Typologies (1960-
Prof. Sacha Menz Present).

Image source: Module X
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Research
Modules

buildings.

Prof. Dr Uta Hassler

Back to
Stocks & Flows
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Resea rCh Urban Design Strategies & Investigating the notion of
Resources centralities in the city, and the role

of the airport with respect to
M Od u IeS mobility, migration and

Prof. Kees Christiaanse infrastructure.

Image source: Max Hirsh

Back to
Stocks & Flows
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Research
Modules

Urban Sociology

Prof. Dr Christian Schmid

Comparative studies of cities.

Image source: Module V

Back to
Stocks & Flows



Territorial Organisation Mitigating poverty through building
sustainable towns.

M Od u |eS Prof. Dr Marc Angélil

Image source: Module VI

Back to
Stocks & Flows
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Resea rCh Landscape Ecology Understanding and improving the

future of urban rivers.
M Od u |eS Prof. Christophe Girot

Image source: Derek Vollmer

Back to
Stocks & Flows



Semester-long research project with University of Indonesia and the

National University of Singapore

43 undergraduate and graduate students

* 200 household surveys
» Groundwater table and river stage data for 3 months
» Design scenarios for future river improvements

Meetings on data acquisition and possible collaboration

. PU-net Deltares National
J KEMENTERIAN PEKERJAAN UMUM N &
REPUBLIK INDONESIA % \ i

ETH

Module VII: Landscape Ecology
Singapore International Water
Week (SIWW) co-hosted with the
World Cities Summit, 2-4 July
2012 Marina Sands Expo and
Convention Centre.

Singapore
International
Water Week

Display of work to date and forum

for discussion

The Landscape Challenge

Formal Outputs

Collaborations

1 MOU and 2 LOAs with Institute of
Technology, Bandung (ITB), Bogor
Agricultural University (IPB) and
University of Indonesia (Ul)

2 Journal publications
2 International Conferences

2 Invited talks

(FCL) FUTURE * ¥k
xR d CITIES i 7
LABORATORY ==

(SEC) SINGAPORE-ETH FhnliE—ETH
CENTRE



Resea rCh Mobility & Transportation Studying urban transport systems to
Planning maximize efficiency.

Modules

Prof. Dr Kay Axhausen

Image source: Module VIl

Back to
Stocks & Flows




Research
Modules
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Simulation Platform

Prof. Dr Gerhard Schmitt

Supporting design- and decision-
making processes with new data
acquisition, information visualisation
and simulation techniques.

Image source: Naomi Hanakata

Back to
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