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Hot, Flat and Crowded with Two Billion Yet to Add --  



The Urban Arithmetic for 2050 

 155,000 persons per day 
 90% in developing countries 
 ~90% in urban areas 

 ~800,000 per week in urban settings 
 X 52 weeks per year 
 X 40 years 





Doing More with Less 









Urbanization Differences 2004 



Cape Town by Greg Lumley 

Accra by Rabbiya Shakil 

Masindi 
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Urban Sanitation is Our Biggest 
Challenge in the Next Decade 

~3 Billion without water at 
home or in the vicinity (45%) 

~4 Billion without continuous 
access to water (60%) 

~4.5 Billion with no sewerage (70%) 

~5.5 Billion with no treatment (80%) 
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Hot, Flat and Crowded but with a Revolution in the Making --  
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New Water Cluster – 
Which Groups Involved? 

 Efficient (Conservation) 
 Water loss 
 Reuse 
 Desalination (new) 
 Membrane 
 Rainwater Harvesting 
 Urban Drainage 
 Ground Water (kind of new) 



Phase One -- Planned Activities 
of the Smart Water Cluster 

  Planning methodologies for combining, 
costing and valuing portfolios (economic) 

  Modelling tool development for real time 
portfolio management (hydraulics, storage) 

  Operational methodologies for blending 
diverse sources (chemistry, networks, wq) 

  Communication strategies for adding non-
traditional sources into portfolios 

  Global campaign to develop and get 
adopted a new vernacular for water 
treatment and sources 
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Massoud Amin, 2010  

Water can learn from the power sector 

Clusters create 
resiliency 

Real-time ‘talking’ 
between customer 

and supplier 

Security through 
diversity 



Networks of the future will  
have lives of their own 

Smart Pipes 

•  Nano scale sensors 
embedded into pipes during 
manufacturing. 

•  Sensors monitor data on 
hydraulic, material, and  
environmental 

•  Sensors provide geo-
referenced data points 

Metje et al. 2011 
Corrosion 
formation 

Corrosion 
Repair 

Self Healing 
•  Various strategies: capsule, 

vascular, intrinsic 
•  Pipes store healing agents 

and polymerizers that 
solidify when mixed 

•  Healing efficiencies 100% 
•  Recovery strength >100%  

White et al. 2011 

Frictionless 

•  Slippery Liquid-Infused  
Porous Surfaces (SLIPS) 

•  Super-thin Nano-
substrates infused with a 
liquid lubricant creates a 
smooth surface 

•  Reduced biofilm formation 
by 96-99%  

Epstein et al. 2012 
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Potable Water 
Supply 
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Hydrants 

 20kL Roof 
water Tank 
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Overflow 
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Bathroom (15%) 

Laundry (10%) 

Toilets (12%) 

Hot water (15%) 

External use 
Landscaping & lawn 

(40%) 

On-site 
STP 

• Reduced water use from 
Reticulation by 60% 

• Zero wastewater discharge 



Recent Schemes With Significant 
Closed Loop Configurations 





a global network for water professionals a global network for water professionals 



Shinjuku Area 

Ochiai Sewage Treatment Plant 



a global network for water professionals a global network for water professionals 



a global network for water professionals 

Thank You 



Can We Make Major Leaps Forward? 

Rebekah Brown 
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Bioretention Green Wall systems for supported by 
greywater and stormwater treatment and 
harvesting 

Open Water 
Features for 
climate mitigation 

Constructed 
wetlands for 
stormwater 
treatment and 
harvesting; 
enhancing 
biodiversity 

Productive 
landscapes 
supported by 
centralised or 
local wastewater 
recycling 

Quality active 
recreational 
amenity 

Medium Density 
Mixed-use 
Development 
and fit-for-
purpose water 
supplies 

District-level power generation and 
production reticulated hot water 
service 
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Population Dynamics 401 

Increasing 
Urbanization 

Higher 
Incomes  

Increasing Per 
Capita Resource 
Requirement 

Falling Fertility 
Rates and 
Population Growth 

Increases in 
Water for Food, 
Cities, Industry, 
Energy 

Falling Growth (or 
Net Decline) in 
Overall Water 
Requirements 

Force A 
Dominates 
Water Needs 
in Next 20 
Years 

Force A Force B 
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Challenge II: Urban Growth (Capita/hr) 

The Speed of Urban Change (Burdett & Rode 2007, 28f. modified)  

In total around 1 Million per week in cities 

Population growth per hour (!) 




