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Figure 9.8 Two progressive wave trains of similar amplitude, but different wavelength and wave
speeds, move in and out of phase. Individual wave nodal points can be tracked at wave speeds ) and
€ The nodal point of the wave eavelope progresses at the group velocity { V), which is half the

phase velocity.
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o T vELa. U e aistance between orthogonals stay
constant, E increases as the group velocity decreases. If

the distance widens, the same fly

Figure 9.18 Waves slow down as they move into shallow water and, as a consequence, they are
refracted toward shallow water, (The depth contours are represented by the dashed lines.) Since 1o a
first approximation the fiux of energy b two adj hogonals (the lines with the WTOWS) is
constant, the wave heights decrease over underwater canyons and increase over ridges.
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Figua 1.5 A typical wave record, ie. a recond of
wixiaion in wafer level with time i ore psiion,

ime (3}

Figun 1.3 Jefireys' ‘shobaring it indicate sir fow: shor, strght
arvorws show waler movement, which wil be explained more fully i Saction 1.2.1. The rear face of the
b i h * - wih

in gir pressure. Thy ehercs
riespectividy. The pressure cilensnces pushes the wave siong.

plus and minus signs




Table 1.1 A selection of infarmation from the Beaufor: Wind Scale.

Beaufort Name Wind speed State of the sea-surface Wave height*
Ne. kot ms™! imy
o Calm =1 0.0-0.2 Sea like a mirror. ]
I Lightair 1=3 ©.3-15  Ripples with appearance of scalés: no foam crests. 0.1-0.2
2 Light breeze h 1633 Smagl w;clcu: crests have glassy uppearance but do 0.3-0.5
not break.
3 Gentle breeze 7-10 3454 Large wavelets: crests begin to break: seattered white 0é=1.0
4 Moderate breeze  11-16  5.5-7.9 Small waves, becoming longer: fairly frequent whise 15
§  Fresh breeze 17-21  B0=107  Moderate waves taking longer farm: many white 20
horses and chance of some spray. .
] Strong breeze 72-27 10133 Large waves forming: white foam crests extensive 35
sverywhers and spray probable.
7 Moderategale 2833 135-17.1  Sea heaps up and white foam from breaking waves 50
‘begins to be blown in streaks; spindrift begins 1o be
seen.
3 Freshgale 3440 172207  Moderately high waves of greater length: edges of 7.5
‘erests break inta sprindrift; foam is in well-
marked sireaks,
9 Strong gale 4147 208244 High waves: dense streaks of foam; sea begins to roll; L&
spray may affect wisibility.
10 Whole gale 4885 245284  Very high waves with overhanging crests: sea-surface 124
1akes on white appearance a3 foam in great patches is
blawn in very demse sireaks: rolling of sea is beavy and
visibility reduced,
1 Storm 5664 285327  Exceptionally high waves: sea covered with long white 150
mmhes of foam: small and medium-sized ships mi
sk 10 view behind waves for long times: visibility
further reduced.
12 Hurricane =4 =307

Air filled with foam and spray: sea compietely white =15
with driving spray; visibility greatly reduced.
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Figure 9.11 Idealined wave spectra for a fully developed sea for winds of 20, 30, and 40 knots.
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(9.12)

pproximation the phase

Eq. (9.5).
he sine wave is found 1n

1*, given by

(9.13)

example, the Wind 15 / TIUs dins i s
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(wave frequencies higher), I this - .
: of M. Wimbush.)
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WAVE BASIC DISPERSI FORM OF THE WHAT FORCES | DISPERSIVE A T
TYPE | DYNAMICS ON SOLUTION WAVES OR wavelengt | Perio
RELATIO (MOVEMENT OF (RESTORING/ | NONDISPERSI h
N PARTICLES IN WAVE) DISTURBING) VE
Capillary o= Surface tension/ Cm 0.1s
Waves K(g+(sk*/p)) wind
Shallow | Small kH Elliptical BOTH Gravity/ Wind Dispersive 10-100m | 3-30s
Water Samll H/A ®="(gH) k
Gravity A >20H c=vgh LOOSE
Waves STRENGTH
Deep Big kH m:\/(gk) Orbital Gravity/ Wind NON-Dispersive | 10-100m | 3-30s
‘Water A<2H c=\/(g/k) WITH
Gravity DEPTH
Waves
Internal N=-g dp @’= N&cos’y Gravity/ Wind and | NON-
Waves pdz = phi angle Tides Dispersive
Inertial/ du/dt-fv=0 o= High freq= elliptical Gravity/ For superinterial | 100m-km | 10mi
Poincane | acceleration F+ gHK Low freq= circular Centrifical = f n-hrs
Waves coriolis force DISPERSIVE
Moves CW in
NH
Particlesmove
is circles
Kelvin Decay C=1(gH) NON-Dispersal
Waves offshore
Rossby Transverse W= NON-
Waves waves Dispersive




