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Watershed 
Health = 

 
Condition 
relative to 

historic, 
undegraded or 

future condition 
 
 



Boundaries may 
be difficult to 

define…. 
 

Location affects 
the attributes 

you select  and 
the things you 

measure… 



 
Reporting 

Frameworks 
allow 

comparisons 
between 

watersheds 
 

Allow 
prioritization of 

management 
actions 



We want to know how things are doing and trends  
“Is the watershed getting better or worse?” 

Identify problems and how to solve them 

Is management is working ? 

Acquire resources  and know if they are working 

We care and want others to care 

 

 

  

 

 

Communication – Why ? 

Communication – to Whom?  

Layperson  -- Informed public  -- Policy maker           
Scientist 



 Ecosystem Health – condition in which a system realizes  its 
inherent potential, maintains a stable condition, preserves its 
capacity for self repair, and needs  minimal  external support for 
management  Karr (1993).  

 Reporting Structure (Report Card) – summary of the status and 
trends of key indicators in the watershed to measure watershed 
condition.   

 Framework -  a method to organize information/indicators to 
provide a comprehensive summary of watershed condition 

 Indicators – measurable characteristics related to attributes that 
relate the structure, composition and function of ecosystems  

 Metric – is a measure related to the  indicator 

Method - Some Definitions… 
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Australia: Healthy Waterways 
Assessments and Report Cards 

www.healthywaterways.org 
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EPA SAB Framework:  

Assessing Ecosystem Condition 



 
EPA SAB Framework:  

Assessment Architecture 

• Essential Ecological 
Attributes 
– Measures of condition 
– A guide to organizing and 

aggregating information 
– A check list for designing  

management schemes 

• SAB Framework doesn’t 
include 
– Drivers, Pressures, Impacts, 

Responses 
 
 

 



DPSIR Model 



D-P-S-I-R Model  
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Establishing Goals and Objectives 
• Evaluate existing literature 

(plans, policies, research) 
• Gather experts 
• Make decisions and be 

selective 
• Example: 

– CALFED, Bay Delta Authority, 
Young and Fujita 1998, 
Pawley et. al. 2000, Bay 
Institute 2003, 2005 

– Delta Plan 2013, Bay Delta 
Conservation Plan 2013 
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& data sources 

 Select indicators 

 Evaluate indicators and method of aggregation 

 Develop targets 

 Develop  reporting structure  

Method - Steps 



Indicators Selection Criteria 

• Availability of high-quality data 
• Data affordability 
• System representation 
• Ability to detect change over time 
• Independence of indicators from one another 
• Supports management decisions and actions 
• Can be reported and understood in public arenas 
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 Examples: Upper Watershed to Estuary 

• San Francisco Bay Index  
http://www.bay.org/assets 
2003, 2005 
 
• State of the Bay  2011 
http://sfep.sfei.org/about-
the-estuary/sotb  
   
• Sacramento River 

Watershed Health  2011 
http://www.sacriver.org/ 



These efforts can be perfected over time … 

For example, for San Francisco Bay… 

These efforts are complex … 
San Francisco Bay Index – 8 indices, 39 indicators  

Sacramento River WHIP - 17 indices    



Sacramento River: Lower trophic levels 

Monitoring of living 
organisms (biomonitoring) 
provides information about 
past and/or episodic 
pollution and cumulative 
effects 
• BMI-related metrics (e.g., 

taxa richness, diversity, 
abundance of specific taxa 
--"bioindicators" of water 
quality and important base 
of food chain 



SF Bay: Lower trophic levels 

Food Web Index (2003, 2005) 
• Suisun Bay focus 
• Phytoplankton, 

Zooplankton, Mysids.  
• Plankton levels in Suisun 

Bay critically low, reducing 
food resources for fish and 
birds.  

• Phytoplankton levels in all 
other parts of the Bay are 
improving. 



SF Bay: Lower trophic levels 

Shrimp and Crab Index (2003, 
2005, 2011) 
Abundance Native Species, 
Percent Native Species, 
Regional Comparisons  
• Abundance has increased 
• Dominated by native species 
• Abundance and trends differ 

among the four sub-regions 
of the estuary  

 
 

 

 



San Francisco Bay  
Fish Index 

Ten Indicators 
• Abundance (how many fish?)     -  4  
• Diversity (how many species?)   -  2 
• Composition native vs. invasive  - 2 
• Distribution of native fish  
            (where are the fish?) – 2 
Reference:  Avg. 1980-1989 
Source:  San Francisco Bay Index 
(2003,2005), State of the Bay (2011) 

 



Feather River Fish Index (Sac River) 

• Percentage Native Fish 
Species compared to 
expected (SNEP) 

• Proportion of Native Fish 
Species 

• Yuba Watersheds –  
– Proportion of returning Chinook 

salmon (DFG 88) 
-> Comparison of watersheds 
enables prioritization of 
management 
 
Source:  Sacramento River 
Watershed Health Indicators 2011 
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Australia: Assessments and Report Cards 

 



San Francisco Bay Index 2003 & 2005 



 

State of San Francisco Bay 2011 



 

State of San Francisco Bay 2011 



 

Sacramento River Watershed Health Indicators 



California:  Water Quality Monitoring Council 
 

http://www.waterboards.ca.gov/mywaterquality/ 



California: Assessments and Portals 
 

http://www.waterboards.ca.gov/mywaterquality/ 



Management Approaches,  
Simple Messages and Incentives 

 



 A few powerful examples of reporting frameworks 
in other watersheds (e.g. Australia) 

 Successes in California ; Efforts are converging :  
Examples SF Bay Estuary and Sacramento River 

 Many of the most powerful examples start with 
small dedicated teams, technical expert review 

 It takes time and dedication to develop these 
reporting frameworks  

 Examples of reporting for multiple years is rare 

 The best examples are simple but layered 
(hierarchichal) and rich in visuals 

 

Conclusions (Overall) 



 Use “standard  methods” and record decisions 
along the way 

 Process should be iterative 

 Process should be transparent 

 Information and reporting structure should be 
hierarchichal 

 Keep reporting simple, complicated reports do not 
grab the attention of the media and public. 

 Resource allocation needs to be made  a priority 

 

 

Conclusions (Lessons Learned) 
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