CHAPTER 1

INTRODUCTION
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Jiraporn (1982 )8 purposed a new concepts of * Coriolis
moment * and * AR S « for explaining the phenomena
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of mass transp q_'rlus‘ roacarch paper is a
'  part of the a em YFR O 3,_~¥ Coriolis mement and

he interaction botween the
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depth. .Also an gai \' L . Jis to provide ‘a. mathematical
solution with out ' 1E nt term for comparison with. the"- e

.other solud ng the effect of Loriolis moment which is
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to be develgpe "In=38 view, this research
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' paper migh “bé considered to be the geherization of Madsen's
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1.2 LITERATURE REVIEW

Stckes (1847) was the first one who éiscovered, theoretically,
that current or mass transport could be induced by surface gravity
waves. According to his ideal fluid second order wave theory the

mass transport velocity is'g Ve the equation,

A e Tl
" where u = ‘ ‘ -ad »", -angian velocxty in x-direction’
é B ) \ \\
h. =
o
De Calig 78 )y ¥tialdfys . BBael and Erosion Becazd (1941)
ST R =N ;
and Bagnold (1947) _nujg?EEi}ﬁfm ies out experiments to measure
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the wave induced mass-Srapepor - All the experimental

i 1nd1 o et e ceo oo —————+—andoort equation is an
; LY/ AX
unsatisfactory* ' orjthe discrepancy between
i .
¥ ; jﬂ

okes’s model is the assumption of 1rrotat10na11ty
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Longuetﬂuxﬂ(%%:g 'ﬁ:ﬁ w%lm’}ﬂ % ing fluid viscosity

into con51derat1on. Accoxnding to Lon uet—ngglns model the mass
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and the velocity gradient near the surface was given by
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Thie ies twico the corresponding value of Stokes' model and

compared quite well with the experimental results.



Both Stdkc's and Longuet-iliggins' modci were the solution of
equation of motion in Eulorian coordinateus. Pierson (1961) wolved
£he problem in Lagrangian céordina;cs to second order for a nonvis=
cous fluid and obtaind an cquivalent mass trancport drifE us

determined by Stokes.

'-Huang (1979 A cdo  "_'“' 1,*‘ *pth LQHgUuL—“ng‘n

.1=‘drifc. Huang's (1970)

analysis which remove 8 s apRd ng iradoxy however, was challenqed
by Unluata and Mei (1990) gho-showes t Longuet-Higgins' soluticn,
. given its underlying ass #g i80S was correct. ‘These assumpt-.
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tions were thos&'Z :  bean £eached and the neglect

of viscous atenuailo

Attemptxng ‘o remove the puradoxlal prudmctlon by Longuct-

Higgens' m ﬁ}: u&l\'} %q E’ % 5 W'H ’rﬂﬁ (1978) proposed

that the Coriolls effect andfa nonzero ould be in porated in
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by surface wind shear stress and monochromatic waves was given by
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where Tt = surface wind shear stress
6 = Ekman's depth

vertical coordinate measured from water surface
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The first term on the right hand side of Bry.{1.4). 48 actually
the Ekman's current induced by the nonzero surface shcaf_stress. The

rest is the mass transper q d" by monochromatic waves. Taking

the Ekman's current ‘Madsen WwdGe™n cpproximate analysis to deter-
mine the surface drifd - ully"@evelopcd sea. He founa that the wave-—
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induced drift wags® ) oM ihd 6 Bverder as the 3% of the wind

speed generally Cr it ' A Pwind shear on the surface.
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