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Early 20th Century Urban Water Use Cycle

Principles of Urban Water Cycle:
• Enable growth and economic development 
• Build large scale centralized assets
• Deliver clean potable water
• Manage Wastewater
• Drain stormwater and floodwater
• Design a once through system
• Assume abundance
• Develop a top-down governance structure 
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In the past 100 years, 55 of them California has 
experienced below normal, dry, or extremely dry 

conditions  
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Presenter
Presentation Notes
PDSI Wayne Palmer as a way to factor in both precipitation and temperature to track soil moisture, shows the nearly four-year drought is in fact the worst in over a century.  43 above normal, wet or extremely wet years
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A changing urban water cycle requires new approaches to 
urban water management

Urbanization

Environmental ExternalitiesAging Infrastructure

Climate Change

To reinvent our systems, we must know how much water is 
needed when and where

Presenter
Presentation Notes
Folsom Lake, 2011  http://pbrnews.com/california-drought-conditions-worsening-by-the-day/Climate change chaning hydrologic cycleWater cycle includes supply and demand



The Paradigm Shift
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21st Century Urban Water Use Cycle

Source: Wikipedia
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conservation and efficiency Green infrastructure

Presenter
Presentation Notes
This is what I mean by Water 4.0…  I have talked about all of these except non-potable reuse already.  Purple pipes are quite important but kind of getting left behind in the revolution.



Distributed Water Solutions

Stormwater
and 

Rainwater 
Harvesting

Conjunctive 
Use

Reuse 
Conservation 

and 
Efficiency

Brakishwater
Desal
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• Flexibility
• Resiliency
• Reliability
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Diversify 
supply 

portfolios and 
incorporate 
innovative 
solutions   

Traditional 
top-down 

management 
strategies are 

no longer 
appropriate

Customer 
behavior is 

changing, end-
users are 

playing a more 
vital role

Role of utilities 
is shifting both 

within the 
water sector 

and with their 
customers

Centralized Decentralized

Hybrid Infrastructure

Presenter
Presentation Notes
While I present this as a California issue, globally we are facing water challenges. As traditional solutions locally and globally are either tapped out or no longer appropriate. 



A New Governance Regime for the Evolving Urban Water Infrastructure

Data

Smart decision support 
tools and platforms to 

support the new hybrid 
infrastructure model

Strategic and 
continuous customer 

engagement and 
communication

Modern and adaptable 
permitting process

Innovative financing 
mechanisms



Communication
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Communication
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Attari et al. 2017
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Feb. 2009
Governor declares drought state of emergency
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Newspaper Articles Google Searches

Jan. 2014
Governor declares drought state of emergency

April  2015
Mandatory statewide water use restrictions

July/Aug. 2014
Mandatory outdoor water conservation regulation

December 2014
Rain Event

News Media Coverage and Public Interest
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Dry Period Dry Period

A counterfactual scenario shows that media has a significant impact:

• Temperature 
• Precipitation
• Price
• Unemployment
• Median Household Income 



Governance
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Regulatory and Institutional Fragmentation
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Water Supply
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Wastewater
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Supply
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Credit: Steve Moore, 2017

OneWater



Paradigm Shift in the 
Water Sector

Traditional top-
down management 

strategies are no 
longer appropriate

Customer behavior
is changing, end-

users are playing a 
more vital role

Role of utilities is 
shifting both within 

the water sector 
and with their 

customers
Utilities-Customers

How is top-down fragmented management working for you?

13 State and 
Federal agencies

Numerous local 
agencies 

Presenter
Presentation Notes
While I present this as a California issue, globally we are facing water challenges. As traditional solutions locally and globally are either tapped out or no longer appropriate. 



Modernizing Permitting Process
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Multiple 
stakeholder 

groups
Multiple 
agencies

Multiple 
funding 
sources

Multiple 
permits 
required

New Infrastructure 
Model 



Smart water trading platforms
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To enable regional collaboration and partnership to meet Conservation
or Water Supply Diversification targets:  



Finance
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Regional Water Portfolio 
Diversification

Regional Partnership and 
cross sectors co-operation 

Reduce riskIncrease access to 
capital

Increase regional 
resiliency 
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Green Infrastructure
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Gordon, Quesnel, Abs, and Ajami, 2018. “A Case-Study Based Conceptual Model for Multi-Sector Green 
Infrastructure Performance Assessment”, Journal of Environmental Management.
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Crowdsourcing and Peer to Peer Learning 
Platforms: 

Living Map of Innovative Financing
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We still have a long way to go!
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Engage end-users and customers in more active way (revisit top-down water 
supply management) 

Develop smart decision support tools and platforms to support the new 
hybrid infrastructure model

Overcome fragmentation and modernize permitting process  

Enact policies and economic forces to drive change (Portfolio standards, 
demand-side management and pricing )

Establish more innovative funding solution (Green banks, impact investment, on-
bill financing and net-metering)
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Thank you

Newsha Ajami
newsha@stanford.edu

"Thousands have lived without love, not one without water."
W. H. Auden
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