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Analytic solutions are derived for the longitudinal and cross-channel Eulerian
and Lagrangian residual currents induced in narrow tidal channels of variable

breadth and depth, but rectangular cross section, by the nonlinear interactions Add to MyArchive
of the first-order tides. The solutions are shown to be valid as long as the . Search AMS Glossary
system is weakly nonlinear such that gnocszx*2 <. 1, and as long as breadth
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variations are sufficiently gradual that fbocs_le_1 = U isatypical tidal . Articles Citing This Article
amplitude. g is the acceleration of gravity, o the tidal frequency, Ax the length
scale over which the breadth changes, f the Coriolis parameter and b, the
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channel width. . John P. lanniello

Results are given for channels with exponentially decreasing breadth and depth

profiles and for a channel with a constriction in the breadth profile. These

results indicate that significant differences from the residual currents in constant

breadth and depth channels occur for all three types, but especialy for the constricted channel. For this channel a
strong two-layer structure with a divergence in the surface water and a convergence in the bottom water, centered at
the constriction, is generated for both the Eulerian and Lagrangian currents. This two-layer flow reinforces any two-
layer density-induced circulation seaward of the constriction and opposes it landward of the constriction. The
existence of atwo-layer flow has important implications for the estuarine circulation; further-more, since such a two-
layer flow will not appear in depth-averaged models of the residua currents induced in narrow tidal channels, it may
confound attempts to verify such models from measurements.



T
L TR A

© 2008 American Meteorological Society Privacy Policy and Disclaimer
Headquarters: 45 Beacon Street Boston, MA 02108-3693
DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826

- _-'_nl'r- ﬂ,
T ey
\;'3 amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718

=
E LRICAN

i TIEE L B H A

P

":-;\._ WY

Allen Press, Inc. assistsin the online publication of AMSjournals.

top &




