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Ancient wisdom of city planning 

ǐCity planning was known 
2500 years ago 

ǐThese ancient cities had 
network of water sources  

ǐand drainage systems with 
a well-developed system  
of urban sanitation 

Mohenjo-daro : aerial view 



From Edo to Rome.... 
ï  Clean water supplied from the river and waste sold to farmers ï 
ï  circular flow concept: for nutrients and water      
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Source: BORDA (2010), 
ά5ŜŎŜƴǘǊŀƭƛȊŜŘ ǿŀǎǘŜ 
water treatment: 
ŜȄǇŜǊƛŜƴŎŜ ǎƘŀǊƛƴƎέΣ  
presentation at CEPT 
University ς Anil 
Agarwal, CSE 2001 



From Edo to Rome.... 
ï  Excellent aqueducts, a symbol of stupidity?  
   Introducing linear flow concept: clean input / use / waste output 

36 staff  

860 Tú/a 

 

Source: BORDA (2010), 
ά5ŜŎŜƴǘǊŀƭƛȊŜŘ ǿŀǎǘŜ 
water treatment: 
ŜȄǇŜǊƛŜƴŎŜ ǎƘŀǊƛƴƎέΣ  
presentation at CEPT 
University 



Challenges faced by  
contemporary cities 



World is more urban now!! 

Urban 

Rural 

Source: United Nations, Department of Economic and Social Affairs, Population Division (2014) World Urbanization Prospects: The 2014 
Revision, Highlights (ST/ESA/SER.A/352). 



Asia, Africa will have a 
greater share of urban 
population over the next 
30 years 

Source: United Nations, Department of Economic and Social Affairs, Population Division (2014) World Urbanization Prospects: The 2014 Revision, Highlights (ST/ESA/SER.A/352). 
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Declining household size  
More demand for infrastructure and services  



Megacities or small towns? 

Source: United Nations, Department of Economic and Social Affairs, Population Division (2014) World Urbanization Prospects: The 2014 Revision, Highlights (ST/ESA/SER.A/352). 



Larger cities also have larger per capita 
water demand  

Information 
from across 
about 1500 
cities in India for 
2012 suggests 
that beyond 1 
million per 
capita supply of 
water almost 
doubles  
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Source:  PAS Programme, CEPT University , 2014; Note: Per capita supply values are weighted averages across cities  



Rising incomes in urban areas also 
suggest rising demand for water supply 

Rising incomes leads to increased water consumption 

Source: http:// www.data360.org/dsg.aspx?Data_Set_Group_Id=757, downloaded on Aug 
18 2014 

Source: ¦b ²ŀǘŜǊ όнлмпύΣ ά¦ƴƛǘŜŘ bŀǘƛƻƴǎ ²ƻǊƭŘ ǿŀǘŜǊ 5ŜǾŜƭƻǇƳŜƴǘ wŜǇƻǊǘ 
нлмпέΣ ¦b9{/hΣ ²²!tΣ ǇΦ соΦ 

http://www.data360.org/dsg.aspx?Data_Set_Group_Id=757
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Higher income also means increased 
demand for water by industries 

{ƻǳǊŎŜΥ ²ƻǊƭŘ .ǳǎƛƴŜǎǎ /ƻǳƴŎƛƭ ŦƻǊ {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ ²./{5 όнллсύΣ άCŀŎǘǎ ŀƴŘ ǘǊŜƴŘǎΥ ǿŀǘŜǊέΣ ǇΦ оΦ 



Spatial growth three times population growth 

 

Source: Angels, Schlomo (2005), Dynamics of Urban Expansion, Cities Alliance, World Bank 



With expanding cities, infrastructure costs rise 

Source: Angels, Schlomo (2005), Dynamics of Urban Expansion, Cities Alliance, World Bank 



Water losses 
ǐ Every year around 32 billion cubic meter of treated water is physically 

leaked from water supply systems while 16 billion cubic meter are 
delivered to consumers for zero revenue 

ǐ More than US$ 14 billion is lost every year by water utilities around the 
world ς and more than a third of that by water utilities in developing 
countries   
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A new approach 
Water Sensitive Urban 
Design and Planning  
 
 



Many types of water in our cities 

Source: CIRIA (n.d.), ñWater Sensitive Urban Design in the UK ïIdeas for built environment practitionersò, p.3 
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Source: Winter K. et. al. (2012), ñTowards water sensitive urban settlements ï integrating design, planning and management of South Africaôs towns and citiesò, 

Public input into the National Water Resource Strategy, Water Research Commission 
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Supply-demand graph for a conventional 
approach to water supply services 

Source: SWITCH Training Kit, Integrated Urban Water Management in the City of the Future  Available at www.switchtraining.eu 



WSUD for Nairobi water supply plan by 2035 
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