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Introduction 

Å Many South Africans are 
moving from rural areas to 
cities in search of a better 
life. 
 

Å In line with global 
urbanisation trends, this 
population transition is likely 
to continue for some time. 
 

 

During 2005, 59,3% of the South African population lived in urban areas compared 
to the global average of 48,7%. 
 
It is expected that 71,3%.of the South African population will be urbanised by 
2030. 
 



Introduction 

SA Settlement types % of National Population% of Nat Econ Act% of Nat Land Area

City region 33.7 56.5 1.9

Cities 5.8 6.0 0.5

TOT: CITY REGIONS & CITIES 39.5 62.4 2.4

Regional Service Centres 14.8 13.9 1.7

Service Town 4.2 3.3 0.7

Local niche towns 9.7 6.2 1.9

TOWNS 28.7 23.4 4.4

TOT: URBAN 68.1 85.8 6.8

Dense rural settlement 25.2 5.9 8.4

Other sparsely populated areas 6.7 8.3 84.8

TOTAL National 100.0 100.0 100.0



Background 

Å How does a city or city 
ǊŜƎƛƻƴΩǎ ǇƘȅǎƛŎŀƭ ŦƻǊƳ 
and infrastructure 
affect its sustainability? 

 

Å What spatial policies 
and instruments can 
assist us to develop 
cities that are more 
sustainable over the 
long term? 

 

 

 

 

Bertaud, 2010 



Background 

Å South African cities are generally dispersed in comparison to urban forms in 
most developed and developing countries.  

Å But just how efficient or inefficient are our cities? It is not good enough to 
look at the spatial footprint of the city.  
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High Income (New Type) 
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Mixed High and Middle High Income 



Slide: # © IPDM 2010 

Mixed Income 
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Middle-High Income Densification 
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Low Middle Income 
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Low Income 



Background 

Å Transport makes op 35% of the energy demand of the Gauteng province.  

Å We need to understand how the cities function and how interactions play out 
in our cities.  

Å Only then can we  understand what can we do to improve the sustainability 
and resilience of our cities. 

 

 

 

 



ÅBackground to the work 

ÅOverview of the Urban Simulation Platform 

ïWhat 

ïWhy 

ïHow 

ïOutputs/Deliverables 

ÅNext Steps 

ïProjections and Spatial Scenarios  

ÅIllustrative Results 
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Outline 



ÅStarted with Urban Dynamics 
Laboratory in 2007 
ïLiterature review  indicated rapid 

acceptance of  micro-simulation 
techniques 
 

ïUrbanSim (Open Source) 
ÅDiscrete choice (Random Utility 

Maximization Theory) forms the basis 
of adaptation to developing world 

 

ïMATSim (Open Source) 
ÅAutonomous agents executing and 

optimising trip plans based on queue  
theories 
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What tools do we have available to do this? 



ÅIntegrated Planning and 
Development Modelling (IPDM) 
project 
ïFunded by DST since 2009 (see 

www.stepsa.org) 
ïAchieved integrated land use and 

transportation modelling capability  
ÅThrough loose coupling  (data 

exchange) between UrbanSim and 
MATSim 
ÅEnerkey Collaboration in Gauteng 

 

ÅCorrect choice ? 
ïYes. Both platforms growing by 

leaps and bounds. EU FP7 Sustain 
City. 
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Background 

http://www.stepsa.org/
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What and Why?  

Develop a spatially explicit urban modelling and simulation platform;  

Å to assist cities and metropolitan regions; 

Å to better understand, plan, and manage urban growth and 
expansion  

Å over a 30 year period.  

 

 
 

 

 

Household Growth: NMB 2001-2009 
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What? 

Å Simulate probable/possible urban growth patterns over a 30 year 
period under a range of: 

ïemployment growth; 

ïpopulation growth; and 

ïspatial planning scenarios 

up to 2030. 
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Å The results of the simulation 
process will enable metros and 
city regions to plan more 
proactively for the long term 
by better understanding: 
 

ï Future patterns of demand for 
infrastructure, facilities and 
services such as water, electricity, 
sanitation, schools, clinics and 
hospitals.  
 

ï The investments that will be 
required to sustain the economy 
including public and private 
transport. 
 

ï How future urban form may 
impact on the sustainability our 
cities by using indicators such as 
travel time and cost, access to 
social and economic opportunities 
and energy and carbon efficiency.   

 

Why? 


