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Sacramento-San Joaquin Delta Histarical Ecology nvestigation:
' EXPLORING PATTERN AND PROCESS

Purpose

e Gain Insights into Natural
Hydrologic Conditions

— A return to natural conditions is not a

realistic goal. s
— However, understanding the biological

functions provided under natural From the Sierra to the Sea

conditions is necessary for effective San Francaco Bay-Delia Watstshed

restoration efforts.

 Explore Differences Between
“Unimpaired” and “Natural” Delta
Outflow

The Bmy Institute
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III

What do we mean by “natural” conditions?

e Land use and hydrology radically modified since
mid-18t century

 Major rivers could not carry normal winter runoff
and spring snowmelt

 Natural “level of development”, i.e. natural
landscape + contemporary climate
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Monthly Routing Model
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Simulated Annual Water BUdgEt Pre-Development condition

Average Flows for water years 1922-2009 .
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Long-Term Average Annual Delta Outflow (MAF)

Project Status:
Hydrology
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natural levees

Historical Topography

elevation data

Natural levees

extent from Historical Ecology layers

elevations derived from early
detailed topographic surveys

Sacramento River levees ranged
from 30 ft. (near Feather River) to 4
ft. NAVD88 (near Rio Vista)
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Marsh surface

- extent from Historical Ecology layers
, - elevation relative to MSL




Project Status:
Digital Elevation Model

e Interim DEM includes:

— Channel bathymetry

— Landscape topography
(natural levees & marsh
elevations)
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Development of a Three-Dimensional, Stratified Flow Model of the
Natural Delta

Delta Inflow & Delta
Tidal Forcing Outflow Geomorphology

Hydrodynamics &
‘ Delta Flow-Salinity
Characteristics




3D Natural Delta Model

Developed by RMA in collaboration with UC
Davis and SFEI

Flow aligned quadrilateral elements follow
levee crests in main channels

Triangular elements fill adjacent tidal plains

Low-order channels captured implicitly using
subgrid in 3D model

~125,000 elements, 54 vertical layers (max)

60:1 ratio of simulation time to run time




Project Status:
Hydrodynamics

Iterative tuning of DEM and hydrodynamic
model to achieve expected tidal range

Comparison of natural and contemporary
Delta using natural hydrology
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Next Steps

 Hydrology

— Refinement of watershed and groundwater-
surface water modeling by DWR

e DEM & Hydrodynamic Model Development

— Second phase of model development to be funded
by Metropolitan Water District

— Continued collaboration with UC Davis
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