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m . . h Information Architecture
Zu r/ C Prof. Dr. Gerhard Schmitt



Information Architecture
and Future Cities

Understanding a city is fundamental for the meaningful design and
management of a city. “Information Architecture and Future Cities”
opens a holistic view on existing and new cities, with focus on Asia.
The goal is to better understand the city by going beyond the physical
appearance and by focusing on different representations, properties
and impact factors of the urban system. We explore the city as the
most complex human-made organism with a metabolism that can be
modelled in terms of stocks and flows. We investigate data-driven
approaches for the development of the future city, based on crowd
sourcing and sensing. You will learn to see the consequences of citi-
zen science and the merging of Architecture and information space.
The course describes origins, state-of-the-art, and applications of in-
formation architecture and simulation. Both rapidly gain importance
in the design of buildings, cities and territories. As course require-
ment, there will be three short exercises.

Where
HIT F 22 (Value Lab)

Supervision

Prof. Dr. Gerhard Schmitt gerhard.schmitt@sl.ethz.ch
Denise Weber denise.weber@arch.ethz.ch
Dongyoun Shin shin@arch.ethz.ch

22092014 Einfiihrung und Uberblick. Introduction and Overview

29.09.2014 Das System Gebaude — Klima. Building as
a System - Climate (Guest Lecture by Estefania Tapias)

06.10.2014 Das System Gebaude - Konstruktion. Building as a
System - Habitat (Guest Lecture by Prof. Dirk Hebel)

13.10.2014 Das System Gebaude — Energie & Habitat. Building as a
System - Energy & Habitat

20.10.2014 Seminar week (No lecture)

27.10.2014 Das System Stadt - Soziologie. City as a System -
Social Science (Guest Lecture)

03.11.2014 Stocks & Flows - Wasser & Material. Stocks & Flows -
Water & Material

10.11.2014 Das System Stadt - Entwurf. City as a System -
Design

17.11.2014 Stocks & Flows - Menschen & Informationen.
Stocks & Flows - People & Information (Guest Lecture by
Matthias Standfest)

24.11.2014 Das System Territorium - Mobilitét. Territory as a
System - Mobility

01.12.2014 Das System Territorium - Organisation. Territory as a
System - Organization (Guest lecture by Prof. Dirk
Hebel)

01.12.2014 Final iA critique

Combined critique with the other iA courses (14:00 - 18:00)




Territory System - Organisati

e Exercise 3 — first results

* Territory as a System
* Planetary urbanization in a global perspective
e Landscape ecology: Indonesia
 Territorial organisation: Ethiopia
* The architecture of Territory: SIJORI

e Suggestions for the next course

on



Scales,
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StOCkS and BUILDING TECHNOLOGY URBAN DESIGN TERRITORIAL PLANNING
Flows LOW EXERGY
DIGITAL FABRICATION
y N A/P ARCHITECTURE & CONSTRUCTION
SPACE |
ENERGY TRANSFORMING & MINING URBAN STOCKS
MATERIALS . pOLSTRe .
PEOPLE URBAN DESIGN STRATEGIES & RESOURCES
CAPITAL [ | URBAN SOCIOLOGY | ]
WATER A/P ARCEITECTURE & URBAN PLANNINIG
\IN FORMATION/ TERRITORIAL ORGANISATION

LANDSCAPE ECOLOGY

MOBILITY & TRANSPORTATION PLANNING

A/P ARCHITECTURE & TERRITORIAL PLANNING

\

SIMULATION PLATFORM




Systems

A system defines a set of objects acting together as
part of a whole. In the urban context, a system
contains buildings, infrastructure, landscape, water
and other elements as its parts. Taken together, and
adding their individual behaviour and multiple
interactions, they form a complex system. Complex
systems theory is an important field of science. Its

findings are applied to many areas, including
urbanisation.



Module V: Urban Sociology:
Planetary Urbanization in Comparative Perspective

FCL Module V: Urban Sociology

Prof. Dr. Christian Schmid
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Planetary Urbanization

Usban Extents

oo e

Source: Alpha Data, Columbia University - New York, 2005

FCL Module V: Urban Sociology

Prof. Dr. Christian Schmid

Inhabitants (in Mio.)

1.000.000 - 2.000.000
* 2.000.001 - 5.000.000
. 5.000.001 - 10.000.000
@ 16.000.001 - 20.000.000

Source: Citypopulation.de, 2008

(SEC) SINGAPORE-ETH i —ETH (FCL) FUTURE %

CENTRE [ e LR CITIES W
LABORATORY st#ez=



s
{

Dongguan: |
000 1 Centralities / regional centre. -
2 Industrial towns. ;

3 Industrial zones (o
4 Hitech Industrial parks
Z 5 Logistic hub (ports/ airports)

6 Rural-urban interface \

ity boundary by,

h‘e n;h oy st
, en (cnaicany)

——Metro | Railway lines ¥
#- Constructing the metro, intercity and highspded

Maps: team module V
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Mexico City = Lagos

Maps: team module V
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Aim & Methods

Team

Demonstrating that a change of paradigm in river rehabilitation is possible, and providing a future vision that
balances concerns over flooding, water quality, and ecology, with the realities of a rapidly growing Southeast Asian

Jakarta

Study area

\
~\/

Ciliwung River, Indonesia
Landscape Ecology

Prof. Christophe Girot

city

Methods

3-D ENVIRONMENTS

Nutsient Transport Modeliing

ascacaon scwticrim

COUPLED MODELS

(e osiesion

Groundwater Modeliing



Team | Synergies | Aim | Progress | DRS | Dissemination | Next steps

Reconstructed River Bed

Extracted Vegetation

River Removed

Original Point Cloud

Changes in Land Use

Landscape Ecology (SEC) SINGAPORE-ETH FhiliE—ETH (FCL) FUTURE 5k H
CENTRE ARG CITIES W
Prof. Christophe Girot LABORATORY 3RI=E



Aim & Methods

Demonstrating that a change of paradigm in river rehabilitation is possible, and providing a future vision that balances concerns

Aim

over flooding, water quality, and ecology, with the realities of a rapidly growing Southeast Asian city

Station

DOWNSTREAM

T
4

MIDSTREAM

X

Manggarai

LR S S \— L e

UPSTREAM |

Island of Java

— ——— e et
Downstream site - Kampung Melayu and Bukit Duri

Segrent targeted for
‘narmalization

West Java Province

SiRgtalampa Station’

20
e Kilometers

Ciliwung River, Indonesia

Landscape Ecology

Prof. Christophe Girot

Knowledge integration

U Using 3-D visual models as a platform to present
analytical results and get feedback

U Coupling sediment transport, groundwater, water
quality, and hydrological models to form an
integrated suite

U Incorporating site-scale observations into
catchment-scale analysis and vice-versa

U Developing scenarios for a rehabilitated river

corridor



Progress

INFORMATION SPATIAL PLAN SPATIAL PLAN

DISCHARGE DATA SEDIMENT TRANSPORT
TRANSFER WATER QUALITY DATA DISCHARGE DATA

WATER QUALITY DATA
SCALE CATCHMENT ~ CORRIDOR ~
OUTPUT LANDUSE SCENARIOS HYDRAULIC
(SPATIAL PLAN) INFRASTRUCTURE
SCENARIOS

LAND USE SCENARIO
(SPATIAL PLAN)

HYDROLOGICAL
MODELLING

ECOSYSTEM SERVICE
MODELLING

STAKEHOLDER
WORKSHOP

WATER QUALITY
MODELLING

Landscape Ecology

Prof. Christophe Girot

STAKEHOLDER WORKSHOPS

HYDRAULIC
INFRASTRUCTURAL DIGITAL
CONCEPT MODELLING

STAKEHOLDER HYDRAULIC
WORKSHOP MODELLING

HYDRAULIC

INFRASTRUCTURAL
SCENARIO

SITE
LANDSCAPE
DESIGN
SCENARIOS
LANDSCAPE DIGITAL
DESIGN CONCEPT MODELLING
STAKEHOLDER ENVIRONMENTAL
WORKSHOP MODELLING
LANDSCAPE
DESIGN SCENARIO



Progress

Catchment Scale Modelling

Hydrological model to reproduce water
y 8 P Future land use scenarios for the entire region (2030)

—environment interactions:
2012 baseline (CUR) Strong Intervention (SI) Business as usual (BAU)
* Flood events o ,

* Land use and climate impacts

- Bush

I suicing
I Foeest

- Plantation
- Setflement
[ Lowland grass
D Swamp
- Irrigated paddy

» Effects of new water infrastructures

« Groundwater recharge, etc.

Hourly water N
discharge along | -
the river : Up to +20% water discharge in Jakarta for a major flood event
verage for February 2008 if urban expansion not controlled
ETH Landscape Ecology (SEC) SINGAPORE-ETH it —ETH (FCL) FUTURE ok
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Aerial Image Land use 1972 Land use 2012
A ‘ v it
Bukit Duri-
/Kampung Mela
Y South Jakarta
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Corridor Scale Modelling

Progress

Impact of rapid urbanization along the River-corridor on flooding and water availability

O  Higher flood peaks during wet season: Propagation of flood wave down
the river is faster

O  Lower groundwater availability during dry season: Depression in
groundwater table due to lower infiltration rates leading to dry wells

O Models developed to help evaluate interventions (like infiltration wells) to
manage this dual problem

Landscape Ecology

Prof. Christophe Girot

FRarta S ource: KOMPAS 16t Jan 203
= Lo TR

»

Sugumatit st sugutamu

Ratu Jaya and Genteng ‘g, o o
Sta. Ratu Jaya”

Kelapa

LEGEND

A Flow Stations

® Water Quality Stations
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Team | Synergies | Aim | Progress | DRS | Dissemination | Next steps

Modified Point Cloud Datasets Coupled with Environmental Modelling

To develop designs and interventions that are
grounded in the realities of a megacity,
mathematical modelling of flow of water as
well as the propagation of pollutants and

contaminants can provide valuable insight.

As demonstrated in the videos, the know-how

from the disciplines of Landscape Architecture
Large Scale Modifications to the Landscape

and Environmental Engineering has been
integrated to create a platform not only to
design and validate, but also to communicate

to a larger audience the issues involved.

Flood Extent Simulation Flood Velocity Simulation
ETH Landscape Ecology (SEC) SINGAPORE-ETH FhiliE—ETH (FCL) FUTURE 5k H
i Federl sttt of echaclogy Zurich CENTRE i3 50 L CITIES B

Prof. Christophe Girot LABORATORY 3RI=E



Progress

Environmental Modelling and Simulations

To develop designs and interventions that are grounded in the
realities of a megacity, mathematical modelling of flow of water
as well as the propagation of pollutants and contaminants can

provide valuable insight.

As demonstrated in the videos, the know-how from the
disciplines of Landscape Architecture and Environmental
Engineering has been integrated to create a platform not only to
design and validate, but also to communicate to a larger

audience the issues involved.

Flood simulation in Kampung Melayu Contaminant simulation

Name of Chair (with logo on the left)

Researcher Name



Progress

Design scenarios for urban river landscapes

To develop designs and interventions that
are socio-culturally, and ecologically
grounded within the local environment,
detailed spatial, and qualitative data of the
urban fabric and river landscape is

gathered and reacted upon within future

landscape transformations.
Probability that a household grows plants
Design scenarios are developed for urban
river landscapes with ongoing
engagement from local communities and
NGOs.

Probability that a household visits the
river for recreation

Landscape Ecology (ECL)

Prof. Christophe Girot



DRS

Design Research Studio Outputs

Landscape Ecology

Prof. Christophe Girot
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INTRO

Module VI investigates the mechanisms at work

in the production of territory ...
and addresses the impact of forms of collective organisation on the

make-up of urban environments.

Module VI, Territorial Organisation
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Prof. Dr. Marc Angélil / Prof. em. Franz Oswald

INTRO

ageing
logistics
informality
foreign aid
poverty
drug trafficking
food
climate



Rainer Hehl / informality

INTRO | INVIVO | IN VITRO | OUTREACH
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INTRO | THEORY | PRACTICE | OUTREACH
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THEORY | PRACTICE

City of God, Fernando Meirelles and Katia Lund, 2002

Module VI, Territorial Organisation



THEORY | PRACTICE
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THEORY | PRACTICE

N - .
Cidade de Deus, 1966 Cidade de Deus, 2012

Module VI, Territorial Organisation
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PRACTICE

Inés Magalhaes, National Housing Secretary and head of the MCMV programme, Ministry of the Cities, Brasilia Minha Casa Minha Vida Programme

m?{ Module VI, Territorial Organisation {E;E(:} SINGAPORE-ETH fﬁﬂﬂiﬂ;*ETH ‘f‘/l'r(‘.l“, FUTURE
CENTRE 5RO CITIE
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THEORY | PRACTICE
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Vila Kennedy, Rio de Janeiro, early 1960s Minha Casa Minha Vida, 800 units in Buena Vista, 2012
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THEORY | PRACTICE
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‘lhe basic structure
should encourage
residents to expand
and customize
their unit.

Module VI, Territorial Organisation (SEC)

Suge2

PRACTICE

193

As a family grows, so
can their house!




SELO DE QUALIDADE URBANA °
CRITERIOS DE QUALIDADE

DIRETRIZ 1

DIAGNOSTICO E
PLANO URBANISTICO

Area
residential

Criar modelos urbanos mais agradaveis, harmoniosos e
sustentaveis em nome da qualidade urbana para as futuras
geragdes.

OBJETIVOS A SEREM ALCANGADOS

32

Design guidelines, Minha Nossa Cidade, 2013

COLETIVIDADE
DIVERSIDADE
FLEXIBILIDADE
SUSTENTABILIDADE
QUALIDADE ARQUITETONICA

34

areas de ref etc;

Floresta.

Cérrego

INTEGRANDO O MEIO AMBIENTE NATURAL AO URBANO:

- Identificar e preservar elementos naturais do sitio, como: morros, pantanos e florestas.

- Estabelecer espagos e corredores verdes criando uma rede que integra o meio natural e o urbano.

- Projetar espacos destinados a parques ou pausagens produtivas, como: agricultura, cultivo de mudas,
ao naturais como ambiente de transigao da paisagem.

TW 3 i

THIT

F T

Fparque linear

|ig l}

Equipamentos de
lazer

® CONECTANDO A MALHA PREEXISTENTE:

- Tragar a nova rede de infra-estrutura urbana, criando uma rede urbana aberta bem como conectando o
novo empreendimento as areas vizinhas na escala territorial.
- Definir as novas funcées dessas vias conforme & malha preexnstente

CRITERIOS:

5.1 Projetar diferentes tipos de pracas em funcao da insergao urbana, do diagndstico ur-
bano e da area total do emprendimento. Usar como parametro area equivalente a 4,5m? de
praca por habitante, a ser usado para a implantagao de 3 tipos de escalas de pragas: (1)
Civica, (2) Local e (3) Privada ou semi-piblica. wzap @ @ @

5.2 Com relagao as vias de circulagéo, a praca devera apresentar no maximo duas vias adja-
centes ao seu perimetro.

5.3 Projetar obrigatoriamente o acesso das edificagées - habitagcdo e comércio - diretamente|
a praca, evitando muros no seu perimetro e trazendo seguranga a este espago piiblico.

5.4 Prever nas pragas civicas o PROJETO PAISAGISTICO e PROJETO ARQUITETONICO para
edificacéo ou espago coberto de uso coletivo e espaco para atividades de recreacao e lazer.

5.5 Agendar dois encontros com a presen¢a do ARQUITETO E DO PAISAGISTA junto a comuni-
dade. O primeiro encontro visa a definicao do programa das pragas (quanto a equipamentos
e infraestrutura de lazer) conforme a demanda dos moradores e aquelas ja identificadas

no diagndstico urbano. 0 segundo encontro visa a apresentagido do MANUAL DO PROJETO
arquiteténico e paisagistico, desses espag abli para os futuros moradores. Ambos
os encontros deverdoser feltos em parceria com o trabalho TECNO SOCIAL gerenciado pelo

- Prever uma malha urbana que apresenta gabaritos difer as i da hierarqui;
viaria.

@ CICLOVIAS
- Definir as ciclovias conforme projetos municipais de urbana ou a serem i

@ INFRASTRUTURA

- Apresentar, as informagdes oficiais (da Prefeitura e instancias colegiadas correlatas e/ou da
concessionéria) sobre o que existe de infraestrutura de saneamento e de prestagao dos servigos pGblicos
de saneamento bésico na 4rea em que se insere o com relago a de 4gua

e Esgotamento Sanitério, manejo de Residuos Sélidos e drenagem urbana, manejo de resfduos sélidos e
drenagem urbana.

- Apresentar o estudo de viabilidade com as alternativas de integracdo do empreendimento aos servigos
plblicos de saneamentn tanto do ponto de vista da m!agracao fisica da infraestrutura, quanto das medidas
necessarias para a i ional do 4 prestacéo regular destes servicos na
cidade. de agua, sannéno manejo de residuos sélidos e limpeza urbana,
drenagem e manejo de 4guas plyviais urbanas)

municipio.* waap @
PONTUACA0:1000 ICETIAGLITEY

© Prover uma i de dif tipos de e infi de lazer, como: marquise,
escadaria, 4rea coberta, espacos auto-organizados de maltiplos usos, cozinha coletiva, feiras livres,
clubes de xadrez, oficinas de arte, centros comunitérios, surgindo como catalisadores de atragao social
e facilitadores da manutencio dos espacos.

43



PRACTICE

Proposed Centralities Proposed Mobility Proposed Vegetation Proposed Housing and Location in the City Master Plan: 2015-2024

Prototypes

1 Contralities.
2 Mobility

3 Hills
4 Rivers

5 Forest
6 Agriculture

@ Tiver Centralities o ms Metrobus-Line  Metrobus-Station Bike Lane  wmn Green Corridor @D Trees in Agriculture @D Reforestation / Nurserics  ssee Green Corridor

Masterplan for the Municipality of Parauapebas, August 2014
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INTRO | THEORY | PRACTICE | OUTREACH

<N

522
2%

2

K3
S8

Uneven Growth: Tactical L i for ing itie
Museum of Modern Art New York, November 22, 2014 — May 10, 2015 / Panorama 14m x 3.5 m

ETH Module VI, Territorial Organisation (SEC) SINGAPORE-ETH Fhnli—ETH (FCL) FUTURE * 3k
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ARCHITECTURE OF TERRITORY
HINTERLAND

SINGAPORE’S HINTERLAND | PRODUCTIVE TERRITORIES |
RESOURCES | MODEL LAND | SIJORI

Architecture and Territorial Planning

Asst. Prof. Milica Topalovic
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Both China and Australia want to encourage economic growth,
infrastructure investment, cross-border integration and market
efficiency.

2014:
Year of a
Pan-Asian Energy
Infrastructure?

APEC 4
2014

-
GRENATEC

APEC
2015
ASEAN
Economic
Community
2015
Grid (New) — ‘
\_\,
G20 =
2014 I TN

This year's APEC and G20 meetings could lay the foundations for a
Pan-Asian Energy Infrastructure.

This can be achieved through building a Pan-Asian Energy
Infrastructure. 1t would be comprised of interconnected cross-
border power lines, natural gas pipelines and fiber optic cables.

“Between 2010 and 2020, Asia
needs to invest approximately
$8 trillion in overall national
infrastructure.”

“Infrastructure For a

Seamless Asia,”

Asian Development Bank,

2009

"(Asia) must advance the
interconnection of electric
grids across borders to realize
maximum efficiency in power
generation and delivery."

"Asian Development Outlook
2013: Asia's Energy Challenge,"
Asian Development Bank

"The Trans-ASEAN Gas
Pipeline aims to interconnect the
gas pipeline infrastructure of
ASEAN Member States and to
enable gas to be transported
across the borders of the Member
States.

The Trans-ASEAN Power

Grid, on the other hand, ensures
that gas for power is also being
optimized with other potential
sources of energy."

"ASEAN Plan of Action for Energy
Cooperation 2010-2015."

"If (national electricity) grids
were linked up properly, in a
large integrated energy market,
then the peaks and troughs (of
renewable energy
generation)would be likely

to even out.”

The Economist
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Resource Hinterland
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’ < 2008 >
Urban population: 8,977,700

B Urban energy demand (MW) 224
Energy supplied to cities m
Urban energy deficit 53

Energy from hydro plants 109
Excess energy o

Energy from wind plants 185
B Excess energy 122

Rural population: 72,522,304

Rural energy demand: 1,813
B Energy supplied to rural areas: o
B Rural energy deficit 2,813

W Energy from PV (MW)
B Excess energy

PV units p.1oop =}
Energy p.unit (W) I

Demand pp (W) |

Global energy allocation (%)
Industry 32%

M Business 32%

W Export 3%
Households 33%
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Agent-based transport demand modelling

07:06:26

v

<person id="6122710" sex=“f" age="35" license="yes" car avail="always" employed="yes">
<travelcard type="unknown" />
<plan selected="yes">
<act type="hll" 1ink="22399" x="633714.0" y="127443.0" start time="00:00:00"
dur="06:45:00" end time="06:45:00" />
<leg num="0" mode="car" dep_ time="06:45:00" trav_time="00:30:11" arr time="07:15:11">
<route dist=%12000.0" trav time="00:30:11">7467 7010 7033</route>
</leg>
<act type="wl0" 1ink="22401" x="634366.0" y="127260.0" start time="07:15:11"
dur="10:00:00" end time="17:15:11" />

</plan>
</person>




Workplace locations in Singapore

9 89 837 7890

1
Chakirov, A.and A. Erath (2012) Activity Identification and Primary
Location Modelling based on Smart Card Payment Data for
Public Transport.

oii ; ‘ Ordonez, S and A. Erath (2012) Estimating Dynamic Workplace
: Capacities using Public Transport Smart Card Data and a
-z Household Travel Survey 88
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Exploring the temporal interchange patterns at the Singapore Metro system
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GOALS | RESULTS | PROJECTS | DISCOVERIES | PLANS
Visual Analytics, Geospatial Analysis, Design and Planning Support

Left: Visualization of temporal interchange pattern changes over a day in the Jurong East station of Singapore Mass Rapid Transit (MRT) system
(ZENG Wei). Right: Centrality index detected from transportation data (ZHONG Chen).
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Conclusions




« Jede Stadt hat einen
unverwechselbaren Metabolismus

« Singapur und die Schweiz sind
komplementare Beispiele

» Big Data hilft im Erkennen und
Nutzen der Stadtmuster und fur die
kontinuierliche Planung

« Kooperierende Stadt-Land Systeme

konnen das Klima verbessern

e

Aschwanden, G. 2013. Integration
analysis of Zurich region.

Conclusions:




Section 3

HS 2014 - Exercise 3

TERRITORIAL SCALE Non-urban Information Cities

Territories contain cities, cities contain In the past, there were strong boundaries between the city and its surrounding

buildings. Yet they do not form a territory, the so-called hinterland. The separation between the city, the villages and

hierarchical system, as the interaction the countryside was clear, and so was the hierarchy between them. This situation
’

between buildings influences the city as has changed drastically with the ubiquitous distribution of information technology,

much as the interaction between cities particularly the mobile phone and its associated services. The possibility to work

at home or from home has changed the life of Swiss citizens, as well as Indian or

influences the territory. Rather, territories
interact with cities and urban systems, if
we consider them as entities with a
metabolism and that they are functioning
in the analogy to the stocks and flows
model.

In this exercise you are encouraged to
question the traditional definitions and
roles of buildings, cities and territories, as
novel non-urbanised high-density
settlements will significantly influence our
future habitat, as well as the architectural

and urban design profession.

Brazilian citizens. As the boundaries of the city disappear, urbanized systems,
high-density settlements and new forms of habitat - Information Cities - are
emerging rapidly throughout the world. Identify and prepare the following:

Identify and describe two attractive non-urban, non-city settlements which
nevertheless show characteristics of an urban settlement

Identify and describe the most important stocks and flows entering, staying in,

and eventually leaving this area

Describe two approaches how buildings in urban sprawl areas could be
transformed from a perceived liability into an asset for the resilience of future
cities

Hand in until December 1, 2014 to shin@arch.ethz.ch, with cc to

denise.weber@arch.ethz.ch




Information Architecture of Cities - Support

« The MOOC — Massive Open Online Course

— https://www.edx.org/course/ethx/ethx-fc-01x-future-cities-1821

« The BOOK - Basic Open Offline Knowledge

— Information Cities



