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URBAN 
GROWTH  
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A CHANGING CLIMATE…         CHANGING LIVING CONDITIONS
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HIGH QUALITY  OF  URBAN LIFE ,
SUSTAINABILITY & RESILIENCE ?
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Ecological Footprint of Hong Kong = 2200x its spatial size…
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‘the Sustainable City’

Urban centric ‘positions’ in hopes of 
initiating a leapfrogging effect with respect to: 
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Sustainability
Improved equity & government 
transparency
Quality of life

‘the Just City’

‘the Healthy City’
Increased levels of technological 
innovation and urban dynamics ‘the Creative City’
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Happiness   ‘the Happy City’

Efficient infrastructure & resource use ‘the Smart City’
Resilience   ‘the Resilient City’

prof.dr.ir. Arjan van Timmeren • TUD Faculty of Architecture & the Built Environment, Dept. Urbanism • Environmental Technology & Design  // Scientific Director joint MIT/TUD/WUR- AMS institute Amsterdam  



La
 G

ra
nd

e 
A

rc
he

, P
ar

is
 (W

ill
i S

tr
eb

, 2
01

4)

source: UN Human Settlements Program (UN-HABITAT) , “State of the World’s Cities Report 2012/2013” 

... what means ‘Prosperity’ anno 2016? 
hard to answer due to large differences between living conditions in the world ...

... imperative is that the definition of ‘prosperity’ now, …  
depends on the needs of future generations

UN-Habitat  “City Prosperity Index (2012)”, with five dimensions of prosperity :

 productivity & innovation, 
 infrastructure (development), 
 quality of life, 
 equity and social inclusion, 
 environmental sustainability 

Prosperous Cities : “smart, sustainable & just” cities
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http://www.preventionweb.net/files/28495_urbanprosperity.pdf
http://www.preventionweb.net/files/28495_urbanprosperity.pdf
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SENSE 
the city

DESIGN 
metropolitan solutions

INTEGRATE 
technology 
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Ubikquity & the Illuminated City (Timmeren, Henriquez, Reynolds, 2015)Smart Cities utilize ICT solutions to fix the ‘dumb’ designs of the last century (Townsend, 2013)
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SONGDO IS NOT A REAL CITY PER SAY,
BUT RATHER THE FIRST ITERATION OF AN

EXTREMELY EXPENSIVE, TOP-DOWN DESIGNED
PRODUCT THAT IS MEANT TO FOSTER AN

IDEAL CORPORATE ENVIRONMENT
AND BUSINESS EXPERIENCE
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IN 2012, 
(SMART) SINGAPORE BEAT THE UNITED STATES

TO HOLD ITS TITLE AS THE MOST ECONOMICALLY
UNEQUAL SOCIETY OF ALL OECD COUNTRIES.
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BY MIDCENTURY 2 BILLION PEOPLE
IN DEVELOPING COUNTRIES

WILL BE LIVING IN 
INFORMAL SETTLEMENTS
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the “Right to the City” ( Henri Lefebvre)

 and: the “Right to Infrastructure”

La
ck

 o
f g

oo
d 

pu
bl

ic
 s

an
ita

tio
n/

se
w

er
ag

e;
 h

er
e 

flo
od

in
g 

af
te

r 
pe

ek
 r

ai
nf

al
l i

n 
Ya

ng
un

, M
ya

nm
ar

 (A
le

x 
R

ey
no

ld
s, 

20
14

)

prof.dr.ir. Arjan van Timmeren • TUD Faculty of Architecture & the Built Environment, Dept. Urbanism • Environmental Technology & Design  // Scientific Director joint MIT/TUD/WUR- AMS institute Amsterdam  



“To be an engineer …   

is not enough to be an engineer”
José Ortega y Gasset
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Earth

Cloud

City

Network

Address

Interface

User

Physical

Technical

Biotical

A-Biotical

REYNOLDS afte
r: BRATTON, 2014

THE STACK
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while Utilities have been centralizing !

but this is changing!

Cities have continued to decentralize 
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In general, a Smart City is seen as 
a city which enables citizens and 
enterprises to apply new ICTs to 
economise time, improve individual 
mobility, facilitate access  
to information and services, save 
energy and resources, and 
participate in urban decision-making 
processes.

A city can be smart only if it is 
able to integrate and sort data 
gathered from each type of 
sensor. That would increase 
efficiency, equity, sustainability 
and quality of life

“

“
Batty et al, 2012

The concept of smartness

Kunzmann, 2014
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Masdar City (United Arab Emirates), Siemens’ version of a ‘Smart City’

Smart cities might not completely live up to 
the claims of corporate marketers, but their 

function as a testing ground for experimental 
technologies offers a possible vision of what our 
future cities might look like: tech-enabled, hyper-

efficient urban spaces that harness sensing 
technology to manifest the most seamless and 

automatic urban experience possible.
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“Is something rotten in the State of Denmark?”
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>>

< < S a n F r a n c i s c o 
residents protesting 
Google’s buses,
which sometimes block 
municipal buses from 
f o l l o w i n g t h e i r 
designated routes.
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… and all with the tacit click or poke 
of an arcane user agreement form. 
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TOWARDS …
SMART CITY 2.0



CLICK THE LITTLE ICON  
TO PLACE YOUR FULL SCREEN IMAGES. 
(AFTER YOU PLACED THE IMAGE YOU CAN  
USE THE ICONS BELOW THE IMAGE  
TO ADJUST PLACEMENT TO YOUR LIKING)
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CLICK THE LITTLE ICON  
TO PLACE YOUR FULL SCREEN IMAGES. 
(AFTER YOU PLACED THE IMAGE YOU CAN  
USE THE ICONS BELOW THE IMAGE  
TO ADJUST PLACEMENT TO YOUR LIKING)
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AEB 

PORT OF AMSTERDAM 

DELTARES 

… 

…

CITIZEN PLATFORMS 
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the city of Amsterdam as  
a Living Laboratory…
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High data quality

High levels of accuracy, 
completeness, and validity

Generally truthful

Semantic-by-design

Social Urban Data Sensor & Mobile Phone Data Social Web Data

Low refresh rate

Costly & laborious collection 
methods

Non-scalable

Limited or no temporal variability 
(static, semi-static)

Census Records, Demographics, Spatial 
Statistics, Economic Data, Real-Estate Data etc.

High levels of accuracy

High spatio-temporal resolution 

High technology penetration

Generally truthful

Scalable & dynamic

Mostly proprietary

Very expensive to acquire 

     (CDRs)

Very expensive to deploy at the city-
scale

No semantics

High speed & refresh rate

Created by people

Enriched with annotations about 
places and human activities 

Scalable

Mismatch between the platform’s 
scope and the application domain

“Noisy”

Biased (tech, social)

Generally untrustworthy

Physical Sensor Data, Mobile Phone Logs 
(CDRs), Transport Data, Energy Data etc.

Geo-localized Social Media Data
from web platforms (e.g. Twitter, Instagram, 
Sina Weiboo 4SQ etc.)
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5 Days, >1.5M Visitors, >300K/Day

Largest public sailing event in the World

Mix of Commuters / Tourists / Visitors

Main Route: ~ 6Km

ORGANIZERS’ 
GOAL:  
Real-time crowd 
monitoring

How many people are in my 
area?

What kind of people are 
these?

Where do they come from?

Which routes do they use?

How long do they stay in my 
area and for what purpose?

What are travel times on 
these routes?

What measures can I apply to 
manage the crowd? 
What is the effect of such 
measures?
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Research Goal:  
Analysis and validation of mobility patterns as observed from social data

Social Media8 Camera 100 GPS 20 WiFi

Count heads
@Location

High Precision, 
No Semantics

Low Spatial Density
High Time Density

Random Distribution, 
Precise Semantics

(Demographic, Usage Role)
Low Density

Fixed Position
No Semantics

Low Spat. Density
High Time Density

Track Route Count Devices
@Location Count Users, Track Routes

Biased Distribution
Inferred Semantics

(Demographic, Usage Role, Topic, Sentiment)
Higher Spat. Density, Lower Time Density
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Dashboard to unravel SAIL 2015 visitor flows and potential critical situations 
based on real-time data collection and innovative data fusion techniques
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Research Goal:  
Analysis and validation of mobility patterns as 

observed from social data
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shortest route happiest route
most beautiful route most quiet route

Elaborated for London
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Amsterdam 
Normalized Difference Vegetation Index
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Elaborated for San Francisco

 Environmental Technology & Design  // Scientific Director joint MIT/TUD/WUR- AMS institute Amsterdam  



URBAN METABOLISM (UM)
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METROPOLITAN METABOLISM 
X  

REAL TIME FEEDBACK LOOPS 

= (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE = (URBAN) PULSE 
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• Data (wind speed, solar 
irradiance) 

• Components specifications, 
• Optimum Operation • Optimum Topology  

• Sizing of components  
• Power Management

• Driving Pattern in the Netherlands 
• Power consumption of Electric Vehicles 
• Power requirements of CPT System 
• Combine all the above 
               Demand curve

Contactless charging: Bauer  / Koops & Van Timmeren (TU Delft, 2012)
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source: Silvester & Keyson (TU Delft)
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Solar bike path(ZITE, 2014)
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Networked Environments



Sensing urban weather for 
rainproof Amsterdam

RAIN SENSE  

MarieClaire ten Veldhuis 
Delft University of Technology 
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Amsterdam, 28 July 2014
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Courtesy: MarieClaire ten Veldhuis 
Delft University of Technology 
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Rainfall map 
derived from 
GSM antenna 
links.  
15 min rainfall 
intensities over 
Amsterdam, 20 
July 2015

Courtesy: L. de Vos, A. Overeem,  R. 
Uijlenhoet, Wageningen University



Courtesy: R.J. Sips, IBM / M.ten Veldhuis TU Delft

Social Weather 
App inputs 
summer 
experiment 
Amsterdam:  
Reported rainfall 
and flooding



How much do you tip a robot bar tender?
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Smart City 2.0: Illuminated Cities
- Citizen-focused, community-defined, and open-source cities that harness 
technology to enhance democracy and distributed governance, support 
individual and collective autonomy, community participation in urban planning, 
and enshrine the citizen’s right to privacy and protection from data 
commodification…
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- Citizen-focused, community-defined, and open-source cities that harness 
technology to enhance democracy and distributed governance, support 
individual and collective autonomy, community participation in urban planning, 
and enshrine the citizen’s right to privacy and protection from data 
commodification…

-They harness information technology to illuminate truths of urban life that are 
not absolute or self-evident in sensor collected data but generated and 
understood the continuous physical interaction of human beings in urban space 
and reveal the unseen relations between urban communities and the wider 
natural systems that support them 

Smart City 2.0: Illuminated Cities
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