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Motivation: Projections of Bay-Delta water levels, currents & flows, salinity, 
water temperature

Hydrodynamics is driven by: climate, watershed, infrastructure
Hydrodynamic Drives: water supply & quality, biogeochemistry, ecology
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Delft3D FM
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Hydrodynamic Model
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* Software: Delft3D-FM

* Developed by Deltares, Inc.

* Unstructured implementation of 
Delft3D

* 3D finite volume hydrodynamics, 
salinity and temperature

* Couples to water-quality, ecology 
models 
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Hydrodynamic Model
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 Tidally-driven 
waterlevels at Pacific 
Ocean

 Variable freshwater 
flows

 Pumps
 Gates and dams
 Atmospheric 

conditions
 Measurement-based 

bathymetry
 10 vertical σ layers
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Historical Hindcasts
 Objectives: 

 Develop a calibrated & validated model
 Provide historical drivers to water-quality, bivalve, chemistry 

and ecology models

 Validation period: WY2011 & 2012
 Selected for: wide-ranging hydrology, infrastructural 

operations; wealth of data
 Parameters of interest: water levels, flows, salinity distribution 

& intrusion, water temperature characteristics 
 2 submitted publications
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Model
Observations

Tidal water levels from 01-Dec to 15-Dec, 2010 Tidally filtered water levels for WY2011
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Golden Gate

Sac. River at Rio Vista

Sac. River at Freeport

Golden Gate

Sac. River at Rio Vista

Sac. River at Freeport

Historical Water levels

Martyr-Koller et al., submitted



Historical North Bay Salinity Profiles
WY2011

Observations Model
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Historical Bay Temperature Profiles
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Climate Scenarios
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Climate Scenarios

Parameter Potential Impact

Mean Sea Level Flooding

Net Delta Outflow Water supply, quality

Yolo floodplain inundation Agriculture, habitat suitability

Salinity
Upstream Salinity Intrusion

Water quality, habitat suitability

Temperature
Mortality Threshold Temperature

Water quality, habitat suitability

11/30/2016 Bay-Delta Science Conference, Sacramento, CA

Features of Interest



Potential futures: higher water levels…
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Golden Gate Bridge Water levels

Big WarmingBig Flow Changes

1.3m



… and more salty, warmer waters…
Lower Sacramento River 

Annual Salinity
Lower Sacramento River 

Annual Temperature
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Big Flow Changes Big Warming Big Flow Changes Big Warming

1.5 3 oC



Lower Sacramento River 
Monthly Salinity

Lower Sacramento River
Monthly Temperature
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Big Warming

Big Flow Changes

End of Century

Near Century

End of Century
Near Century

…Annually and monthly.



Future Work
 Existing Infrastructure

 Exceedance thresholds

 Changes in water-supply infrastructure

 Reconfigured Delta
 Failed levees
 Habitat restoration
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Stakeholders
 Other CASCaDE members
 Contaminant transport: James Bishop and others

 Delta biochemistry interests
The Delta Doughnut: A Persistent Pattern for Methylmercury 
Metrics, Thu @ 1:55pm

 San Francisco Estuary Institute
 Nutrient modeling efforts

 Model and data release: 
Community Model: http://www.d3d-baydelta.org/
California Coastal Atlas: http://californiacoastalatlas.net/
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