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Complex Bathymetry and Estuarine
Hydrodynamics

Jessica Lacy

The hydrodynamics of estuaries are largely
governed by longitudinal forces: the salinity
gradient from river to ocean and the slope in
water surface elevation produced by the tides.
As a consequence, most conceptual models
treat estuaries as long and narrow. Suisun
Bay, in northern San Francisco Bay, does not
fit this model, as it is comprised of broad
shallows, islands, and channels. The shallow
subembayments of Suisun Bay provide
important habitat to juvenile fishes, and
construction of additional tidal shallows has
been proposed to restore habitat. How does the
complex bathymetry of the area influence local
hydrodynamics? I will discuss circulation within
the shallows and the influence of shallows on
the hydrodynamics of Suisun Bay, based on
data collected in the shallow subembayment of
Honker Bay and adjoining channels. Transects
of velocity and density from two channels show
that cross-channel differential advection can
produce lateral density gradients that drive
strong secondary circulation. In the first channel,
which is curved, centrifugal forcing and lateral
baroclinic forcing each dominate the transverse
momentum balance at different points in the tidal
cycle. In a second channel, the cross-channel
migration of a shear front produced by the
confluence of waters from shallows and a channel
is controlled by turbulent mixing. At this site,
cross-channel baroclinic forcing is responsible
for the onset of stratification. These results show

T kEMERFZER, USA

that large-scale bathymetric complexity can be
more important to lateral dynamics than the local
geometry of the channel cross-section. Complex
bathymetry affects longitudinal as well as lateral
dynamics, because transverse currents and lateral
gradients in momentum produce lateral advection

of along-channel momentum.
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Sediment Restoration Experiments
in the Grand Canyon

Dave Rubin *

For three decades, sediment researchers have
wondered if operations of Glen Canyon Dam
could be altered to maintain downstream sand
resources in Grand Canyon. Before managed
floods were proposed to conserve sand below
the dam, researchers concluded that erosion
of sandbars was inevitable. In contrast, the
operational strategy for sandbar maintenance
since 1996, has been based on two hypotheses:
first, much of the sand introduced by tributaries
downstream from the dam can accumulate in the
channel over multiple years under operations
associated with average-to-below average
hydrology; and second, controlled floods can
move that accumulated sand from the channel
bed to shorelines, thereby rebuilding bars in a
sustainable manner. Recent work has shown
that the first hypothesis is false. High resolution
data for the ecosystem sand mass balance
between 1999 and 2004, indicate no accumulation
of tributary sand inputs in the main channel.
Sandbar data also indicate that erosion has
not been mitigated by re-operation strategies
since 1991. If a successful flow strategy can
not be devised, then managers may have to
choose between abandoning sandbar restoration
objectives, or adding sediment downstream from
the dam.
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