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Abstract: Originally published in 1991 by the Russian Academy of Sciences, Shirshov
Institute of Oceanology, the authors have updated and translated this text into
English. The book describes the modern state of the problem of sediment transport
under wave influence in the coastal zone of tideless seas. Divided into three parts, this
text addresses: hydrodynamic and elementary processes of sediment transport, char-
acterization of research sites, measuring procedures, nearshore sediment mass trans-
port, and some aspects of modeling.
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Preface

The nearshore zone, though constituting only a small
part of seas and oceans, plays an important role in
human existence. Situated adjacent to the shore, it has
been actively developed by people living in the narrow
coastal zone. The first studies of nearshore dynamics were undertaken
because of the concern of sailors over sea waves, which are especially danger-
ous in the vicinity of the coast.

Coasts without natural harbors of refuge had to be modified by hydraulic
works (jetties, breakwaters, etc.) to protect vessels from storms. Works of this
type were constructed in the Mediterranean by the Phoenicians, Greeks, and
Romans as early as 500 B.C. (Edge, Magoon, and Baird, 1993). As ship drafts
increased, the problem of silting arose, both for natural harbors in river
mouths and for newly constructed ones. This problem could not be solved
without the knowledge of sediment transport by waves and currents in the
nearshore zone. In the second half of the twentieth century, rapid tonnage
growth required the construction of navigation channels; prediction of silting
in these channels became one of the important practical tasks of sediment
transport studies. The solution to many present-day practical tasks depends
on knowledge of the rate of sediment deposition and transport processes in
the nearshore zone. Intake of sea water with minimal impurities for cooling
systems of nuclear and thermal power stations is of vital importance, as the
majority of these stations are being constructed on the coasts. There are some
areas where quarrying of building materials (sand, shell) presents a serious
problem since their removal from the seabed and beach in scientifically
unreasonable quantities can result in severe ecological damage. Prediction of
sediment discharge, deformation of the bottom relief, and change in the
beach profile is vital for the security of various communications (cables, pipe-
lines) and coastal structures (piers, unloading terminals, bridges), for support
of recreational beaches, and for artificial beach creation.
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