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ABSTRACT

In this work we present some numerical tests aiming to emphasize the role of some
mechanisms in the nearshore currents. The longshore pressure gradient can be quite a
substantial force for the longshore currents in the nearshore region, in addition to the
forcing provided by the radiation stress gradients. These forces are mainly balanced by
the bottom friction and the dispersive mixing due to the vertical variation of the cur-
rents. The separate effects of the longshore pressure gradient, the bottom friction, and
the dispersive mixing in the prediction of the nearshore circulation over a longshore
varying barred beach will be analyzed. Another issue that is relevant in nearshore cur-
rents is whether, on a beach of a general topography, the observed (or predicted) long-
shore currents are stable or unstable, which in the latter situation can lead to the so-
called shear waves. In order to address the study of shear waves over a longshore non-
uniform barred beach the dynamics of these motions over a longshore uniform plane
beach will be first investigated. The example pursued shows the results from SHORE-
CIRC which is a quasi 3D model for nearshore circulation that combines a numerical
solution for the depth-integrated 2D horizontal momentum balance equations with an
analytical solution for the 3D current profiles.

Keywords: nearshore currents, models, experimental data, costal environment

References

1. ALLEN, J,, P. A. NEWBERBER, and R. A. HOLMAN
1996. Nonlinear shear instabilities of alongshore currents

on plane beaches. J. Fluid Mech. (310), 181-213.
2.BOOIJ, N, RIS, R. Cand HOLTHUIJSEN, L. H.,
1999. A third generation wave model for coastal regions.
Part 1: Model description and validation, J. Geophys. Res.
104, C4, pp. 7649-7666.

3. BOWEN, A. J. and R. A. HOLMAN, 1989. Shear insta-
bilities in the mean longshore current: 1-theory. J. Geophys.
Res. 94 (C12), 18023-18030.

4. CERC 1984. Shore Protection Manual, Coastal Engineer
Research Center, U.S. Army Corps of Engrs. Washington
D.C.: U.S. Govt. Printing Office.

5. CHURCH, J. C. and E. B. THORNTON, 1993. Effects
of breaking wave induced turbulence within a longshore
current model. Coastal Engng. 20, 1-28.

6. KIRBY, J.T. and DALRYMPLE, R.A., 1994. Com-
bined Refraction/Diffraction Model - REF/DIF version 2.5,
Documentation and User's Manual, Centre for Applied
Coastal Research, University of Delaware, Newark, DE
19716 CACR Report No. 94-22, 171p.

7. NEWLAND, D. E. (1993). An introduction to
random vibrations, spectral & wavelet analysis.
New York: John Wiley &; Sons, Inc. p. 477.

8. NWOGU, O.G. and DEMIRBILEK, Z., 2001. BOUSS-
2D: A Boussinesq wave model for coastal regions and har-
bors, ERDC/CHL TR-01-25, U.S. Army Engineer Research
and Development Center, Vicksburg, MS.

9. OLTMAN-SHAY, J., P. AL HOWD, and W. A.
BIRKEMEIER (1989). Shear instabilities in the mean
longshore current: 2-field observations. J. Geophys. Res.
94(G12), 18031-18042.



FASCICLE X THE ANNALS OF

“DUNAREA DE JOS”

UNIVERSITY OF GALATI

10. OZKAN-HALLER, H. T. and J. T. KIRBY, 1997.
Nonlinear evolution of shear instabilities of the longshore
current. (Ph. D. Dissertation), Res. Report CACR-97-08,
Center for Applied Coastal Research, Univ. of Delaware.

11. PUTREVU, U. and I. A. SVENDSEN 1992. Shear
instability of longshore currents: A numerical study. Geo-
phys. Res. 97 (C5), 7283-7303.

12. SANCHO, F. E., 1998. Unsteady nearshore currents on
longshore varying topographies, Ph.D. dissertation, Univer-
sity of Delaware.

13. SVENDSEN I.A., HAAS, K. and ZHAO, Q., 2002.
Quasi-3D Nearshore Circulation Model SHORECIRC, ver-
sion 2.0, Center for Applied Coastal Research, University of
Delaware, Newark, DE 19716 U.S.A.

16



