


FLaSH Highlights

e Fall 2011 outflows resembled the RPA action

 Refinements to study elements improved
information about environmental covariates

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



Fall Habitat Necessary, Not Sufficient

e |t takes a whole year to make a Delta Smelt



Variability in Time and Space is
Estuarine

e |t takes an estuary to make a Delta Smelt



Reduction in Net Delta Outflow
Cloern and Jassby 2012
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Figure 8. Long-term trends (1956-2010) in three important
flow variables for San Francisco Bay. (a) Total measured
inflow to the Delta. (b) Exports from the Delta to state, fed-
eral, and local water projects. (¢) Net outflow from the Delta
past Chipps Island (see Figure 2) to San Francisco Bay. The
blue shading represents significant trends (p < 0.05).

Citation: Cloern, J. E., and A. D. Jassby (2012), Drivers of change in estuarne-coasial ecosystems: Discoveries from four
decades of study in San Francisco Bay, Rev. Geophys., 50, RG4001, doi:10.1029/2012RGO00397.



General Conceptual Model




Process Focused Investigations

Input » Process model ——3 Output
Drivers Filter Drivers response
to filter

I |
I |
| |
| |
I |
I |
I High X2 Top down? I'| Abundance
I |
I Bottom up? I | Distribution
| |
| Abiotic habitat | Health
| |
I |
Adundance i | Top down |
I |
Distribution : Bottom up :
Health 'l Abiotic '
I X |
; | habitat |
: Top down? : Abundance
: - Bottom up? : Distribution
: Low X2 Abiotic : Health
n habitat l
| |




Predicted Outcomes

Table 1. Predicted qualitative and quantitative outcomes of the fall low-salinity habitat component of the Reasonable and Prudent
Alternative based on three levels of the action (modified from U.S. Bureau of Reclamation, 2012). In wetyears, the target is X2 at
74 kilometers (km) and in above-normal years the targetis X2 at 81 km.

[2 15 the horizontal distance in klometers from the Golden Gate up the axis of the estuary to where tidally averaged near-bottom salinity 15 2. Abbreviations:
cfs, cubic feet per second; CVE. Central Valley Project; DS, delta smelt; ha, hectare; LSZ, low salimity zone (salinity 1-6); SWEF. State Water Project;
~, approximately]

Predictions for X2 scenarios

Variable (Septembher—October}

85 km 81 km 74km
Dynamic abiotic habitat components

Average daily net delta outflow ~5.000 cfs ~8.000 cfs 11.400
Surface area of the fall LSZ ~4 000 ha ~5.000 ha ~0.000 ha
Delta smelt abiotic habitat index 3.523 4835 7.261
San Joaquin River contribution to fall outflow 0 Very Low Low
Hydrodynamic complexity in LSZ Lower Moderate Higher
Average wind speed in the LSZ Lower Moderate Higher
Average turbidity in the LSZ Lower Moderate Higher
Average Secchi depth in the LSZ Higher Moderate Lower
Average ammonium concentration in the LSZ Higher Moderate Lower
Average nitrate concentration in the LSZ Moderate Moderate Higher

Dynamic biotic habitat components

Average phytoplankton biomass in the LSZ (excluding Microcystis) Lower Moderate Higher
Contribution of diatoms to LSZ phytoplankton biomass Lower Moderate Higher
Contribution of other algae to LSZ phytoplankton biomass at X2 Higher Moderate Lower
Average floating Microcystis density in the L5Z Higher Moderate Lower
Phytoplankton biomass variability across LSZ Lower Moderate Higher
Calanoid copepod biomass in the LSZ Lower Moderate Higher
Cyclopoid copepod biomass in the LSZ Lower Moderate Moderate
Copepod biomass variability across LSZ Lower Moderate Higher
Potamocorbula biomass in the LSZ Higher Moderate Lower
Predator abundance in the LSZ Lower Moderate Higher
Predation rates in the L5Z Lower Moderate Higher

Delta smelt responses

DS caught at Suisun power plants 0 0 Some
DS in fall SWP and CVP salvage Some ] 0

DS center of distribution (km) 85 (77-93) 82 (75-90) 78 (70-83)
DS growth, survival, and fecundity in fall Lower Moderate Higher
DS health and condition in fall Lower Moderate Higher
DS recruitment the next year Lower Moderate Higher

DS population life history varability Lower Moderate Higher




X2 in kilbmeters

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

X2, in kilometers
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Daily surface area, in hectares
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Delta smelt habitat index

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




Fall Midwater-Trawl Abundance Index

I I I I I I I
1,600 | Fall midwater trawl (juveniles and pre-adults)

1,200

2011
m_
| 2006 _
w | \ |
0

1970 1975 1980 1985 1940 1955 2000 2005 2010




Spring Kodiak-Trawl Abundance Index
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Chlorophyll-a Concentrations
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Turbidity Estimates (NTU)

Turbidity, in nephelometric turbidity unit
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Predictions Meet Expectations?

Table 5. Assessments of predicted qualitative and guantitative outcomes for September to October of the fall low-salinity habitat
component of the Reasonable and Prudent Alternative based on three levels of the action (modified from U.S. Bureau of Reclamation,
2012). The years considered representative of the three levels of action are indicated.

[X2 is the horizontal distance in kilometers from the Golden Gate up the axis of the estuary to where tidally averaged near-bottom salinity is 2. Green shading
means that data supported the prediction; orange shading means the prediction was not supported; gray shading means that data were not yet available to support
a conclusion; no shading means there were no data to assess Abbreviations: CVE. Central Valley Project; DS, delta smelt; ha, hectares: km_ kilometer; [SZ.
low-salinity zone with salinity 1-6; SWP, State Water Project; ~, approximately]

Predictions for X2 scenarios

85km 81 km 74 km
Variable Year used to test prediction
(September—October)
2005, 2006
2010 2am
(X2 at 85 km] (X2 at 83 and 82 km, (X2 at 75 km)

respectively)

Dynamic abiotic habitat components

Average daily net delta outflow ~5.000 cfs ~8.000 cfs 11.400
Surface area of the fall LSZ ~4 000 ha ~5.000 ha ~Q 000 ha
Delta smelt abiotic habitat index 3.523 4835 7.261
San Joaquin River contribution to fall outflow 0 Very low Low
Hydrodynamic complexity in LSZ Lower Moderate Higher
Average wind speed in the LSZ Lower Moderate Higher
Average turbidity in the LSZ Lower Moderate Higher
Average Secchi depth in the LSZ Higher Moderate Lower
Average ammonium concentration in the LSZ Higher Moderate Lower
Average nitrate concentration in the LSZ Moderate Moderate Higher
Dynamic biotic habitat components
Average phytoplankton biomass in the LSZ (excluding Microcystis) Lower Moderate Higher
Contribution of diatoms to LSZ phytoplankton biomass Lower Moderate Higher
Contribution of other algae to LSZ phytoplankton biomass at X2 Higher Moderate Lower
Average floating Microcystis densify in the LSZ Higher Moderate Lower
Phytoplankton biomass variability across LSZ Lower Moderate Higher
Calanoid copepod biomass in the LSZ Lower Moderate Higher
Cyclopoid copepod biomass in the LSZ Lower Moderate Moderate
Copepod biomass variability across LSZ Lower Moderate Higher
Potamocorbula biomass in the LSZ Higher Moderate Lower
Predator abundance in the LSZ Lower Moderate Higher
Predation rates in the LSZ Lower Moderate Higher
Delta smelt (DS) responses
DS caught at Suisun power plants 0 0 Some
DS in fall SWP and CVP salvage Some 0 0
DS center of distnibution (km) 85 (77-93) 82 (75-00) 78 (70-85)
DS growth. survival, and fecundity in fall Lower Moderate Higher
DS health and condition in fall Lower Moderate Higher
DS recruitment the next vear Lower Moderate Higher

DS population life history variability Lower Moderate Higher
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IBM of Delta Smelt Population
Dynamics in the Upper SFE

 Winter growth important
e Temperature plays a role

 Hydrodynamic effects less clear

To cite this article: Kenneth A. Rose , Wim J. Kimmerer , Karen P. Edwards & William A. Bennett (2013) Individual-Based
Modeling of Delta Smelt Population Dynamics in the Upper San Francisco Estuary: Il. Alternative Baselines and Good versus
Bad Years, Transactions of the American Fisheries Society, 142:5, 1260-1272

To link to this article: http://dx.doi.ore/10.1080/00028487.2013.799519




IBM of Delta Smelt Population
Dynamics in the Upper SFE
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Additional Avenues to Pursue
via Modeling

e Dig deeper into simulation, IBM, and others

e Local learning and functional model use



How Many Observations Needed?

e Better management requires smarter science
(and repeated observations)



Improving What we Know

e Stationarity problem

e Evaluate sampling designs for changing
information needs

e Organize scientific leadership for the FOAMP
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