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OUTLINE 
• Water Plan and Sustainability Indicators Framework 

• Approach Development 
• State Pilot 
• Region Pilot 

• Web-based Reporting  
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HISTORY OF THE PROJECT 
• 2009 Water Plan Update: SWRR Indicators, discussion among stakeholders 
• DWR developed California water sustainability indicators project charter with goals and outcomes, 

and looked around for ways to do this for Water Plan Update 2013. 
• DWR Approached Fraser Shilling (UC Davis) because of previous projects (DWR-funded) in Napa, 

Feather, and Los Angeles River watersheds 
• USEPA approached DWR to become a participant in the project with both funding and technical 

input 
• DWR approached the Pacific Institute to work with the UC Davis on Water Footprint analysis. 
• Sustainability Indicators Interagency Workgroup discussion/review/feedback. 
• Water Plan stakeholder groups discussion/review/feedback 
• Framework and approach developed in 2011 
• Pilot  testing in 2012-present 
• Plan to complete project in September, 2013 

4 



FLOW OF INFORMATION IN FRAMEWORK 
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FLOW OF INFORMATION IN FRAMEWORK 
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Proposed Sustainability Goals and Objectives Connection to other CWP Elements 

Goal 1.  Manage and make decisions about water in a way that integrates 
water availability, environmental conditions, and community well-being 
for future generations. 

CWP Objectives 12,15,16 

Goal 2.  Improve water supply reliability to meet human needs, reduce 
energy demand, and restore and maintain aquatic ecosystems and 
processes.  

CWP Objectives 2,3,7,8,9,12; RMS 
Reduce demand; Increase water supply 

Goal 3.  Improve beneficial uses and reduce impacts associated with 
water management.  

CWP Objectives 7,13,14; RMS 
Operational efficiency 

Goal 4.  Improve quality of drinking water, irrigation water, and in-stream 
flows to protect human and environmental health. 

CWP Objectives 4,7; RMS Water quality 

Goal 5.  Protect and enhance environmental conditions by improving 
watershed, floodplain, and aquatic condition and processes.  

CWP Objectives 5,7; RMS Natural 
Resources 

Goal 6.  Integrate flood risk management with other water and land 
management and restoration activities. 

CWP Objectives 1,6,8; RMS Improve flood 

Goal 7.  Employ adaptive decision-making, especially in light of 
uncertainties, that support integrated regional water management and 
flood management systems. 

CWP Objective 1,10,15,16,17; various 
RMS 
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CATEGORIES/DOMAINS 
• Water Supply Reliability 
• Water Quality 
• Ecosystem Health 
• Social Benefits and Equity 
• Adaptive and Sustainable Management 
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STATE PILOT: INDICATORS 
• Impervious surface: water quality 

• Impervious surface: geomorphic processes 

• Native fish community 

• California Stream Condition Index 

• Groundwater quality 

• Water supply and use 

• Public perceptions 

• Water footprint, ecological footprint, plant growth index, groundwater remote sensing 

• World Resources Institute: Aqueduct Project 

• Healthy Watershed Initiative: condition & vulnerability (still to come) 
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FINDINGS: IMPERVIOUS SURFACES AND 
GEOMORPHIC/FLOODING PROCESSES 
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 Adapted from Fitzgerald et al (2012).  

National Land Cover Database 
2006 



FINDINGS: IMPERVIOUS SURFACES AND WATER QUALITY 
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Adapted from (Schiff and Benoit 2007). 

National Land Cover Database 
2006 



FINDINGS: FISH COMMUNITY 
INTEGRITY 
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NATIVE FISH STATUS 
       

Data Sources: Peter Moyle; PISCES database 



FINDINGS: BENTHIC MACROINVERTEBRATE COMMUNITY 
INTEGRITY 

This unexpected result 
because most sites are in the 
foothills and mountains, not 
the ag areas 
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<Altered Likely Intact> 

Data Source: California Stream Condition Index; 
Mazor, Ode et al., 2013 



FINDINGS: GROUNDWATER QUALITY 

Data Sources: GAMA, CAlEnviroScreen 
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WATER SUPPLY AND USE 

• Per Capita Water Use 

• Agricultural water use and 
productivity 

Agricultural Productivity ($/ac-ft) 
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FINDINGS: PUBLIC VIEWS ON WATER 
SYSTEMS AND INVESTMENTS 

Public Perception by Region of Seriousness of Threats to the 
Public Water Supply (December 2012, sample = 7,315) 
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Public Perception of Security of Future Water 
Supplies (December 2009, sample = 1,825) 

Public Perception of Effects of Climate Change on 
Future Water Supplies (July 2011, sample = 4,580) 

Data Source: Public Policy Institute of California 



FINDINGS: WATER FOOTPRINT 
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Data Source: Pacific Institute, 2013 



WATER FOOTPRINT 

Trends: important change in the 
fate of blue and green water in 
imports and exports.  

 

Figure X: Trend of California’s Water Footprint 
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Water Footprint of Energy 
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Plant 
Growth 
Index 

Groundwater
-GRACE 

Ecological 
Footprint Data Sources: JPL, Global Footprint Network, CSUMB-NASA/AMES 20 



REGION PILOT 

• Partnership with Santa Ana Watershed 
Project Authority and Council for Watershed 
Health 

• Associated with the “One Water One 
Watershed 2.0” process 

Santa Ana Watershed 
Project Authority 
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SAWPA INDICATORS 

From an original set of 39 
indicators 
 
Analyzed by SAWPA, UCD, 
and CWH 

Proportion of Water Use from Imported and Recycled Sources 
Water Use (per capita) 
Local Water Supply Reserves 
Adoption of Sustainable Water Rates 
Water Availability and Stress (WRI Aqueduct 2.0) 
Annual Water Resource Energy Use Relative to Rolling Average 
Stream Network with Natural Substrate Benthos 
Impervious Surface: Water Quality Index and Geomorphic Condition  
Coastal Impacts from Sea Level Rise 
Aquatic Habitat Fragmentation 
Open Space for Recreation 
Invasive Species and Native Landscapes 
Area with Restoration Projects and Conservation Agreements 
Exceedance of Water Quality Objectives in Watershed 
Exceedance of Groundwater Salinity Standards 
Exceedance of Water Quality Objectives at Discharge 
Exceedance of Water Quality Objectives at Recreation Sites 
Biological Condition Index 
OWOW (Stakeholder-Community) Participation  
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WEB-BASED DECISION SUPPORT TOOL 
• Global indicators catalog 

• Water Plan indicators 

• Evaluated indicators at state and region scales 

• Geo-portal 

• What-if scenarios 

 

 

 

http://indicators.ucdavis.edu 
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STRUCTURE 
 

Home 

Global 
Sustainability 

Indicators Catalog 
California 

Sustainability 
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Open Layers 
Map Tool 

Recommended 
Water Plan 
Indicators 

Evaluated 
Water Plan 
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Results Narrative Data 

Data 
Store 
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…AND BEYOND 
• Strategic Growth Council 

• Water Plan Resource Management Strategies and Future Scenarios. 

• Water Quality, Watershed Health, WQ Compliance and Reporting … etc. 
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http://indicators.ucdavis.edu 
http://www.waterplan.water.ca.gov/ 
Abdul Khan 
California Department of Water Resources 
916-651-9660 
abdul.khan@water.ca.gov 

 
Fraser Shilling 
Department of Environmental Science and Policy 
University of California, Davis 
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fmshilling@ucdavis.edu 
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