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Climate Change Prognosis
Altered Watershed Ecosystems 
• Biodiversity
• Habitat connectivity
• Water quality & quantity
• Ecosystem services

Assessing & forecasting ecosystem 
status will become an important and 
necessary tool to decrease 
uncertainty



Source: Preliminary Review of Adaptation Options for Climate-Sensitive Ecosystems and Resources
U.S. Climate Change Science Program and the Subcommittee on Global Change Research 
Final Report, Synthesis and Assessment Product 4.4  June 2008



Goal

Coordination of a standardized 
framework for the regular status 
assessment of Bay Area watersheds 
by 2015

To assess:
– Ecosystem Function (‘Health’) 
– Ecosystem Services (incl. Ag systems)
– Conservation, Restoration and 

Management Progress
– Climate Change Impacts



Source: Preliminary Review of Adaptation Options for Climate-Sensitive Ecosystems and Resources
U.S. Climate Change Science Program And the Subcommittee on Global Change Research 
Final Report, Synthesis and Assessment Product 4.4  June 2008

Research



Integrated Watershed Assessment 
Framework

Considerations:
•Scale & Jurisdictions – ‘bottom-up’

•Local: Sub-watershed/watershed - Laguna
•County scale - Sonoma
•Regional scale – Bay Area

•Consistent Standardized Methods
•‘Puzzle’ pieced together one piece at a time
•Allows for collaboration of multiple entities to contribute to 
a coherent whole –easy to plug in!

•Coordination
•Joint Venture Model

•Public agency, academic, NGO & private stakeholder 
participation
•Shared Data networks

•Regular Progress Assessment
•Time Frame



Existing Assessment Programs

• San Francisco Bay
– The Bay Institute Ecological 

Scorecard
Developed scientific evaluation index 

per category– Score driven process

• Chesapeake Bay
– Ecocheck - Assessing and 

Forecasting Ecosystem Status
• Developed set of goals per category -

Goal driven process



Bay Institute
• Habitat Index
• Freshwater Inflow Index
• Water Quality Index 
• Food Web Index
• Shellfish Index
• Fish Index 
• Fishable-Swimmable-Drinkable 

Index
• Stewardship Index

San Francisco Bay



2003 2005



Chesapeake Bay

‘Ecocheck’ Priority Areas

• Bay Health

• Watershed Health

• Restoration & Protection Efforts

• Background Factors



Indicators
Bay Health

1. Water Quality
2. Habitats & Lower Food 

Web
3. Fish & Shellfish





Watershed Assessment
Priority Areas:
• Watershed Function/Health
• Watershed Conservation/Restoration
• Ecosystem Services/Working 

Landscapes 



Nested Indicator Categories

• Watershed Function/Health
– Water Quality

• Physical, chemical & biotic indices
– Biodiversity

• Habitat Diversity
• Species diversity
• Genetic diversity of indicator species
• Endangered species status
• Invasive species status

– Habitat Quality
• Connectivity
• Land use
• Threats & disturbance

– Habitat Diversity
• Aquatic habitat extent by ecosystem type
• Terrestrial habitat extent by ecosystem type



Nested Indicator Categories

• Watershed Conservation/Restoration
– Restored Habitat

• Community type (e.g. riparian, wetland etc)
• Corridor function

– Preserve Extent
• Area protected by community type

– Preserve Quality
• Biotic indices
• Active Management
• Preserve connectivity

– Fostering Stewardship
• Public Education
• Public Outreach
• Public Access



Nested Indicator Categories

• Ecosystem Services 
– Flood Capacity

• Hydrology
• Sedimentation
• Floodplain encroachment
• Impervious surfaces

– Working Landscapes
• Soil status
• Crop pollination
• Crop & livestock health
• Economic viability
• Wildlife use



Watershed Assessment Framework

Moving forward to understand CC impacts:
“Can’t measure everything!”

Regional Framework:
• Localized, step-by step approach – ‘puzzle’
• Integrated collaborative approach – ‘bottom-up’
• Nested indicator categories – index/goal based
• Standardized methods – mostly available
• Coordination of framework – joint venture
• Plug into existing initiatives – e.g. Upland goals
• Establish data collection networks
• Cost-effective approach – collaboration, citizen 

science
‘Watershed Climate Adaptation Joint Venture’

Challenge:
Conservation, 
Restoration & 
Management  
of Habitat 
Function in 
Face of 
Changing 
Conditions



Watershed Assessment Framework

Call to Action:
• Set measurable goals for indicator 

categories and utilize standardized 
methodologies:
• to test climate model predictions 
• to inform future climate change modeling
• to measure progress 
• to inform the public
• to decrease uncertainty & better understand 

the watershed system along the way
• to become model for State & the country

Challenge:
Conservation, 
Restoration & 
Management  
of Habitat 
Function in 
Face of 
Changing 
Conditions
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