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Abstract: Originally published i n 1991 by the Russian Academy of Sciences, Shirshov
Institute o f Oceanology , th e author s hav e update d an d translate d thi s tex t int o
English. The book describes the modern state o f the problem o f sediment transpor t
under wave influence in the coastal zone of tideless seas. Divided into three parts, this
text addresses: hydrodynamic an d elementar y processes of sediment transport , char -
acterization of research sites, measuring procedures , nearshor e sediment mass trans -
port, and some aspects of modeling.
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Preface

The nearshor e zone, thoug h constitutin g onl y a small
part o f sea s an d oceans , play s a n importan t rol e i n
human existence. Situated adjacen t to the shore, it has
been actively developed by people living in the narro w

coastal zone . Th e firs t studie s o f nearshor e dynamic s wer e undertake n
because of the concern of sailors over sea waves, which are especially danger -
ous in the vicinity of the coast.

Coasts withou t natura l harbor s o f refuge ha d to be modified by hydraulic
works (jetties , breakwaters, etc.) to protect vessels from storms . Works of this
type were constructed i n the Mediterranea n by the Phoenicians, Greeks , and
Romans as early as 500 B.C. (Edge, Magoon, and Baird , 1993). As ship draft s
increased, th e proble m o f siltin g arose , bot h fo r natura l harbor s i n rive r
mouths an d fo r newly constructe d ones . Thi s proble m coul d no t b e solved
without th e knowledg e of sediment transpor t b y waves and current s i n th e
nearshore zone . I n th e secon d hal f o f the twentiet h century , rapi d tonnag e
growth required the construction of navigation channels; prediction of silting
in thes e channel s becam e on e o f the importan t practica l tasks o f sedimen t
transpor t studies . The solution t o man y present-da y practica l tasks depend s
on knowledge of the rat e of sediment depositio n an d transpor t processes in
the nearshor e zone . Intak e of sea water with minima l impuritie s fo r cooling

systems of nuclear and therma l power station s i s of vital importance , a s the
majorit y of these stations are being constructed on the coasts. There are some
areas where quarryin g o f buildin g material s (sand , shell) present s a  seriou s
problem sinc e thei r remova l fro m th e seabe d an d beac h i n scientificall y
unreasonable quantitie s can result in severe ecological damage. Prediction of
sediment discharge , deformatio n o f th e botto m relief , an d chang e i n th e
beach profile is vital for the security of various communication s (cables , pipe-
lines) and coastal structure s (piers, unloading terminals , bridges), for suppor t
of recreational beaches, and for artificia l beach creation .
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