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Information Architecture 

Prof. Dr. Gerhard Schmitt 





Territory	  System	  -‐	  Organisa1on	  
•  Exercise	  3	  –	  first	  results	  
•  Territory	  as	  a	  System	  

•  Planetary	  urbaniza1on	  in	  a	  global	  perspec1ve	  
•  Landscape	  ecology:	  Indonesia	  
•  Territorial	  organisa1on:	  Ethiopia	  
•  The	  architecture	  of	  Territory:	  SIJORI	  

•  Sugges1ons	  for	  the	  next	  course	  
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Systems	  
A	  system	  defines	  a	  set	  of	  objects	  ac1ng	  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	  mul1ple	  
interac1ons,	  they	  form	  a	  complex	  system.	  Complex	  
systems	  theory	  is	  an	  important	  field	  of	  science.	  Its	  
findings	  are	  applied	  to	  many	  areas,	  including	  
urbanisa1on.	  



Module V: Urban Sociology: 
Planetary Urbanization in Comparative Perspective 

FCL Module V: Urban Sociology  

Prof. Dr. Christian Schmid 









Planetary Urbanization  

FCL Module V: Urban Sociology  

Prof. Dr. Christian Schmid 

Source: Alpha Data, Columbia University - New York, 2005 Source: Citypopulation.de, 2008 



FCL Module V: Urban Sociology  

Prof. Dr. Christian Schmid 

Hong Kong / Shenzhen Tokyo 

Maps: team module V 



FCL Module V: Urban Sociology  

Prof. Dr. Christian Schmid 

Kolkata Istanbul 

Maps: team module V 



FCL Module V: Urban Sociology  

Prof. Dr. Christian Schmid 

Mexico City Lagos 

Maps: team module V 



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

Landscape Ecology 

Prof. Christophe Girot 









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 

city 

Study	  area	   Methods	  

Ciliwung	  River,	  Indonesia	  

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

Landscape Ecology 

Prof. Christophe Girot 

Aim & Methods 



Modifica1on	  of	  3D	  Point	  Cloud	  Datasets	  

Changes	  to	  River	  Profile	  

Large	  Infrastructural	  Interven1ons	  

Changes	  in	  Land	  Use	  

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

Landscape Ecology 

Prof. Christophe Girot 



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 city 

Ciliwung	  River,	  Indonesia	  

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

Landscape Ecology 

Prof. Christophe Girot 

Aim & Methods 

Knowledge integration 

 Using 3-D visual models as a platform to present 

analytical results and get feedback 

 Coupling sediment transport, groundwater, water 

quality, and hydrological models to form an 

integrated suite  

  Incorporating site-scale observations into 

catchment-scale analysis and vice-versa 

 Developing scenarios for a rehabilitated river 

corridor 



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

Landscape Ecology 

Prof. Christophe Girot 



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

Landscape Ecology 

Prof. Christophe Girot 

Catchment Scale Modelling 

Hydrological model to reproduce water

—environment interactions: 

•  Flood events 

•  Land use and climate impacts 

•  Effects of new water infrastructures 

•  Groundwater recharge, etc. 

Future land use scenarios for the entire region (2030) 

Hourly water 

discharge along  

the river Up to +20% water discharge in Jakarta for a major flood event  

if urban expansion not controlled [m3/s]  
Average for February 2008 



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

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

Landscape Ecology 

Prof. Christophe Girot 

South	  Jakarta	  

Depok	  

Flooding in Jakarta. Source: KOMPAS 16th Jan 2013 

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

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

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

Corridor Scale Modelling  

Reverse modelling to estimate pollution loadings 

~	  
20
	  k
ilo
m
et
re
	  

Land use 1972 Land use 2012 Aerial Image 

South	  Jakarta	  

Depok	  

Bukit	  Duri	  	  
/Kampung	  Melayu	  

Tanjung	  Barat	  

Region modeled and Model grid 



Modified	  Point	  Cloud	  Datasets	  Coupled	  with	  Environmental	  Modelling	  

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

Landscape Ecology 

Prof. Christophe Girot 

Original	  Point	  Cloud	  Model	   Large	  Scale	  Modifica1ons	  to	  the	  Landscape	  

Flood	  Extent	  Simula1on	   Flood	  Velocity	  Simula1on	  

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. 



Environmental Modelling and Simulations 

Name of Chair (with logo on the left) 

Researcher Name 

Flood	  simula1on	  in	  Kampung	  Melayu	   Contaminant	  simula1on	  

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. 

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



Design scenarios for urban river landscapes 
Team  | Synergies |  Aim |  Progress |  DRS | Dissemination | Next steps 

Landscape Ecology 

Prof. Christophe Girot 

Probability that a household grows plants 

Probability that a household visits the 
river for recreation 

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. 

Design scenarios are developed for urban 

river landscapes with ongoing 

engagement from local communities and 

NGOs.  

Terrestrial laser scans of riverbank neighbourhoods   



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

Landscape Ecology 

Prof. Christophe Girot 

Design	  Research	  Studio	  Outputs	  







Territorial Organisation 
Sascha Roesler, Cary Siress, Deane Simpson, Jesse LeCavalier, Rainer Hehl, Benjamin Stähli, Sascha Delz, 

Martha Kolokotroni, Benjamin Leclair-Paquet, Charlotte Malterre Barthes, Ani Vihervaara 

Prof. Dr. Marc Angélil / Prof. em. Franz Oswald 

INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



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.  

INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 



political economy of territory 

Prof. Dr. Marc Angélil / Prof. em. Franz Oswald 

INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



Prof. Dr. Marc Angélil / Prof. em. Franz Oswald 

ageing 
logistics 

food 

informality 
foreign aid 

poverty 
drug trafficking 

climate 

INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



Jesse LeCavalier / logistics 

Benjamin Leclair-Paquet / drug trafficking Charlotte Malterre Barthes / food 

Sascha Roesler/ climate and construction 

Martha Kolokotroni / poverty 

Deane Simpson / ageing 

Sascha Delz / foreign aid 

Rainer Hehl / informality 

INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



Addis	  Ababa	  

Bahir	  Dar	  





INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



INTRO  |  IN VIVO  |  IN VITRO  |  OUTREACH 



Territorial Organisation 
Marc Angélil, Franz Oswald, Sascha Roesler, Cary Siress, Deane Simpson, Jesse LeCavalier, Rainer Hehl, Benjamin Stähli, 

Sascha Delz, Marcel Jäggi, Martha Kolokotroni, Benjamin Leclair-Paquet, Charlotte Malterre Barthes, Ani Vihervaara 

INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 



in vitro in vivo theory practice 

INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 

City of God, Fernando Meirelles and Kátia Lund, 2002 



Prof. Dr. Marc Angélil 

INTRO  |  THEORY  |  PRACTICE |  OUTREACH 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Cidade de Deus, 1966 Cidade de Deus, 2012 

Module VI, Territorial Organisation 



Studio-X Rio de Janeiro, June 2013 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 

Demonstration Rio de Janeiro, June 2013 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 

Inês Magalhães, National Housing Secretary and head of the MCMV programme, Ministry of the Cities, Brasília Minha Casa Minha Vida Programme 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Brasília	  

Parauapebas	  



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Parauapebas, informal and formal settlements, 2013 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 

Minha Casa Minha Vida, 800 units in Buena Vista, 2012 Vila Kennedy, Rio de Janeiro, early 1960s 









INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 

Design guidelines, Minha Casa Nossa Cidade, 2013 



Design guidelines, Minha Nossa Cidade, 2013 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Module VI, Territorial Organisation 

Masterplan for the Municipality of Parauapebas, August 2014 



Neighborhood Parauapebas, August 2014 



INTRO  |  THEORY  |  PRACTICE |  OUTREACH 

Uneven Growth: Tactical Urbanisms for Expanding Megacities 
Museum of Modern Art New York, November 22, 2014 – May 10, 2015 / Panorama  14m x 3.5 m 

Module VI, Territorial Organisation 





Jesse LeCavalier / logistics 

Benjamin Leclair-Paquet / public housing Charlotte Malterre Barthes / food 

Sascha Roesler/ climate and construction 

Martha Kolokotroni / poverty 

Deane Simpson / ageing 

Sascha Delz / foreign aid 

Rainer Hehl / informality 

INTRO  |  THEORY  |  PRACTICE |  OUTREACH 



ARCHITECTURE OF TERRITORY  
HINTERLAND 

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

Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 









Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Productive Hinterland 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Productive Hinterland 

Infineon Batamindo 
back - end  production chain Batamindo industrial park 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Resource Hinterland 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Model Land 

Singapore’s topography 2012 1924 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Model Land 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Resource Hinterland 

OTC Oversea Training Centers 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Resource Hinterland 

Sand sourcing for Singapore 2012 

1958 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Constructing the Map 



Architecture and Territorial Planning 

Asst. Prof. Milica Topalovic 

Hinterland 























Ac1vity	  based	  modeling	  

86 



Agent-‐based	  transport	  demand	  modelling	  
and	  simula1on	  

<person id=“6122710" sex=“f" age=“35" license="yes" car_avail="always" employed="yes"> 
   <travelcard type="unknown" /> 
   <plan selected="yes"> 
      <act type="h11" link="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="w10" link="22401" x="634366.0" y="127260.0" start_time="07:15:11"  

   dur="10:00:00“  end_time="17:15:11" /> 
 … 

</plan> 
</person> 



Workplace	  loca1ons	  in	  Singapore	  

88 

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

Ordonez, S and A. Erath (2012) Estimating Dynamic Workplace
 Capacities using Public Transport Smart Card Data and a
 Household Travel Survey 



Mobility and Transportation Planning 

Kay Axhausen 

MATSim Singapore 



 High Efficiency Vehicle Detecting Algorithm 	
Sensing by mobile application	


Understanding Cities 
Analyzing transportation data 

PhD project of Dongyoun Shin 

Transportation mode classifying 	

Location type defining	


Exploring the temporal interchange patterns at the Singapore Metro system	


  Analyzing detailed mobility-related factors	




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). 

ZENG Wei 

GOALS  |  RESULTS  |  PROJECTS | DISCOVERIES  |  PLANS 

NTU Asst Prof Chi-Wing FU, Information Architecture 

ZENG Wei, ZHONG Chen 

ZHONG Chen 



Chen	  ZHONG,	  2014:	  Trip	  star1ng	  1me	  by	  age	  group	  
in	  2011	  in	  Singapore	  





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

•  Jede Stadt hat einen

 unverwechselbaren Metabolismus 

•  Singapur und die Schweiz sind

 komplementäre Beispiele 

•  Big Data hilft im Erkennen und

 Nutzen der Stadtmuster und für die

 kontinuierliche Planung 

•  Kooperierende Stadt-Land Systeme

 können das Klima verbessern 

Conclusions 
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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 


