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Diagram of Sustainable DevelopmentDiagram of Sustainable Development

Source: Wikipedia, the free encyclopedia (2007). “Sustainable Development”
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of renewable 
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State of 
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More than 
nature's ability 
to replenish

Environmental 
degradation

Not sustainable

Equal to 
nature's ability 
to replenish

Environmental 
equilibrium

Steady-state 
Sustainability

Less than 
nature's ability 
to replenish

Environmental 
renewal

Sustainable 
development

Definition of Sustainable Development



A Criteria & Indicators Model

Sustainability of Water Resources

Ecological
System

Social
System

Economic
System

Goal

Criteria

Indicator
Categories Human HealthWater Quality Water Hazards

System Condition or Capacity

Indicators
Processes Outputs

Human Effects Ecosystem Effects

Sub-criteria
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• #4 U.S. Climate Extremes Index (NOAA)
• #5 Water Consumption & Availability (USGS)
• #6 U.S. Water Withdrawals (USGS)
• #7 Aquatic Species at Risk (Nature Conservancy)
• #8 Agricultural Runoff (NRCS)
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#1 (of 8): Oil Spills in U.S. Waters 
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#2 (of 8): Emerging Contaminants 



#3 (of 8): Contaminated Sediments



#4 (of 8): Climate Extremes Index 



#5 (of 8): Water Consumption and Availability 



#6 (of 8): Water Withdrawals by End Use 



Total Water WithdrawalsTotal Water Withdrawals

Source: USGS Circular 1268, 15 figures, 14 tables (released March 2004 and revised April and May 2004) 

Available at: http://water.usgs.gov/pubs/circ/2004/circ1268/index.html

http://water.usgs.gov/pubs/circ/2004/circ1268/index.html


#7 (of 8): Aquatic / Wetland Species at Risk 



#8 (of 8): Ag Runoff for Soil, Pesticides, and Nitrogen
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NASA GISS: Temperatures for 2006 relative to 1951-1980 mean based on surface air measurements 
at meteorological stations. (http://data.giss.nasa.gov/gistemp/)

http://water.usgs.gov/pubs/circ/2004/circ1268/index.html
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Glacier RetreatGlacier Retreat

1922

2002

Blomstrandbreen Glacier, 
Svalbard



Maximum Temperature August  10, 2003Maximum Temperature August  10, 2003



Drought (Fall 2007)Drought (Fall 2007)



State Water Supply Sources

Lester Snow, California 
Department of Water Resources



Urban Water UsesUrban Water Uses



California Energy Use for WaterCalifornia Energy Use for Water

19%   electricity
33%   natural gas (non-power plant)



Santa Ana WatershedSanta Ana Watershed
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Land-Use in the Chino BasinLand-Use in the Chino Basin
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Stormwater FlowsStormwater Flows



Precipitation and RunoffPrecipitation and Runoff

Source: Wildermuth Environmental and Black & Veatch, 2001.  Recharge Master Plan 
Phase II Report: Chino Optimum Basin Management Program, Chino Basin Watermaster.

Figure 2-6 Storm Water Discharge Time History for the Santa Ana River Below Prado Dam
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Water Water 

Precipitation patterns can be as 
important as total amounts.



Robert Wilkinson, Ph.D.

Director, Water Policy Program
Bren School of Environmental Science and Management

University of California, Santa Barbara

wilkinson@es.ucsb.edu
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