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Abstract

Aspacts of oczan waves are describad in an introductory manner. The lecture aims to brizg
forth the importancz of understanding the dynamics of ocean iaterface in connection with anv

future ocean oriented activities.
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Potential Theory of Surface Waves
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Assumption
1. inviseid, irrotational ]
P?¢=0; (u, v)=p- N
2. incompressible ) ¢ (1
3. linear theory
Boundary Condition
1. Sea bottom
0
- S‘JL-—O at y=—rh @
2. Free Surface
. . 0 @
a. Kinematic 'a"?*=—~a;6‘ at y=y €)
b. Dynami XA -
. Dynamic  gp——75~ + 2 -4+ =0 at y=y )
3. Linearlized Conditions
9%
*33;-=0 at y=0 (3>
P
o T8y =0 at y=0 from (3) and (4) (8)
1 9
1= Q)
A Function Satisfying (5)~(7) is
cosh k(y+h) 2
¢ =—ac sm'hﬁ — sin k(z—ct); k=—7*=~cg7 (8)
Surface Profile is
cosh k(y+h
7=8"cosh Fh a cos k(x—ct) (9)
Wave horizontal velocity is
cosh k(y+h .
u =ack—" 7= :;eh ) os k(xz—ct) (10)
Wave vertical velocity is
sinh 2(y+h) .
v =ack— *s*'mh(ih ) sin k(x—ct) an
Wave celerity is
g g a A
ct=-5 tanh kb P=-io- forh > c=gh for A< a2
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Pressure is

h k(y+h )
b=apg- cozosh(ilz )COSk(x~ct) (18)

Mass transport is
= —%*/z @’ exp(2kyg); mean velocity =#%% exp(2ky,) (14
Energy(potential=kinetic added) is
—_ 1 2 . -
="p~a’pg2 per wave length per unit width (15)

Energy transfer rate is

OE 1 1 okh
o =g e [ | a6
Damping by viscosity is
d
df =—2vkla; v=y/p 7y
Orbital path is
a cosh k(yy-+h) .
X= sinh k}l: 2 sin k(zq—ct) .
¥
a sinh k(yy+h
Y= sinh (Hg") cos A(zg—ct)
where (x4, %) is the initial position.
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3. BRI (real waves)
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Fig. 2. Wave Pattern Combining fcur
Regular Waves
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Fig. 4. Development of Wave Spectrum
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Table 2. Numerical and Verbal Statements of Sea Condition
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