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FLaSH Highlights  

• Fall 2011 outflows resembled the RPA action 
  
• Refinements to study elements improved 

information about environmental covariates  
 

• Our season-by-season understanding of smelt 
habitat conditions is improving 



Fall Habitat Necessary, Not Sufficient 

• It takes a whole year to make a Delta Smelt 



Variability in Time and Space is 
Estuarine 

• It takes an estuary to make a Delta Smelt 



Reduction in Net Delta Outflow 
Cloern and Jassby 2012 



General Conceptual Model 



Process Focused Investigations 



Predicted Outcomes 



Daily Location of X2 during  
2005-6 versus 2010-11 



Calculated LSZ Surface Area 
2005-6 versus 2010-11 



Daily Delta Smelt Habitat Index 
2005-6 versus 2010-11 



Fall Midwater-Trawl Abundance Index 

2006 

2011 



Spring Kodiak-Trawl Abundance Index 

2006 

2011 



Chlorophyll-a Concentrations 



Turbidity Estimates (NTU) 



Predictions Meet Expectations? 



• This slide left intentionally blank. 



IBM of Delta Smelt Population 
Dynamics in the Upper SFE 

• Winter growth important 
 
• Temperature plays a role 

 
• Hydrodynamic effects less clear 



IBM of Delta Smelt Population 
Dynamics in the Upper SFE 

1998 “Best” 

2001 “Worst” 

Salinity 

Zooplankton 

Hydrodynamics 

Temperature 



Additional Avenues to Pursue 
via Modeling 

• Dig deeper into simulation, IBM, and others 
 
• Local learning and functional model use 



How Many Observations Needed? 

• Better management requires smarter science 
(and repeated observations) 



Improving What we Know 

• Stationarity problem 
 

• Evaluate sampling designs for changing 
information needs 

 
• Organize scientific leadership for the FOAMP 
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