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Motivation

• Melbourne 
dramatically reduced 
per capita 
consumption during 
the Millennium 
Drought, through 
conservation and 
potable 
substitution—are 
there broader 
lessons?
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Approach

• With the help of Melbourne Water staff, retrieved monthly water 
consumption and reservoir storage data for the past 76 years

• Examined the unit (per capita) relationship between consumption 
and storage

• Identified feedback loops and regime shifts that influence per capita 
consumption, and used these to model (project) urban water demand 
and storage from inflow data



Results
• Relationship between unit 

demand and unit storage: 
• Linear regime (negative 

feedback loop, maintaining 
“years of reservoir storage”)

• Constant regime (no feedback 
loop between consumption 
and storage)

• Regime shifts caused by major 
events (large infrastructure 
upgrades and the Millennium 
Drought)

• Regime-shift model captures 
>96% variance in historical 
reservoir storage
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Regime-Shift Model of Urban 
Water Demand



• The Melbourne dataset reveals that ecological concepts 
of resilience and regime shifts can be applied to the long-
term evolution of urban water demand

• Practically speaking, this provides a powerful new 
modeling approach for the long-term projection of urban 
water demand, and interpretation of demand data
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Urban Water Systems: Coupling Climate 

and Demand Projections

• Given realistic water demand 
scenarios, what does the future 
hold for Melbourne’s freshwater 
supply? 

• What demand scenarios are 
sustainable in a changing 
climate?
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Approach

1. Downscale global 
circulation model 
predictions 

2. Couple to 
Melbourne Water 
demand scenario 
anomalies (2020-35 
compared to 1995 to 
2010)



Simulation Result
Water Storage Anomaly in 2020-2035 Relative to 1995 - 2010
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