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DEFINITION OF A WAVE

What are Waves?
What are “progressive waves”?
Progressive Waves
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LONGITUDINAL WAVE TRANSVERSE WAVE ORBITAL WAVE
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DIMENSIONS OF A WAVE OF WATER

LENGTH

STILL-WATER LINE

TROUGH
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Still-Water Line - The level of the ocean if it were flat without any waves.
Crest - The highest part of the wave above the still-water lir
Trough - The lowest part of the wave below the still-water lin
Wave Height - The vertical distance between the crest and the trough.
Wavelength - The horizontal distance between each crest or each trough
Wave Period - The time it takes for two su ve waves to pass a particular point.
Wave Frequency - The number of waves that pass a particular point in a given time period.
Amplitude - The amplitude is equal to one-half the wave height or the distance from either
the crest or the trough to the still-water line.
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Idealized Relationship Between Wave
Speed and Water Depth

Waren spead (mis)

HOW ARE WAVES
FORMED?

1. Wind Generated Waves

2. Earthquakes, Storms
(Pressure)

3. Sun and Moon (Tide Waves)

Stommel’s Model of the Deep-Water
Circulation of the World Ocean
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Restoring Force- the force that acts to
destroy waveforms or restore them to “still water levels”

Capillary _—
paty Gravity - waves
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Restoring Force is Restoring Force
Surface Tension is Gravity

Three factors important in increasing the amount of energy
transferred to waves:

Relationship in the
Real World'
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Scale and the State of the Sea.
mH) {mih) Appearance of the Ses

0315
1433
1454
$5-7.9
B0-107

108138
139171

17.2-207

47

1-3

Lik a misror

Ripples with the sppaseance of seales, no foam crests

Small wavelats: crests of glassy appesrance, no breaking
Large wavelets; crosts begin 10 break, scattered whitecaps
Small waves, becoming longer; numerous whitecaps
Moderate waves, taking konger form; many whitecaps,

some speay

Large waves begin 1o form, whitecaps everywhers, more spray

Sea heaps up and white foam from breaking waves begins
10 b bl in siresks.

Moderately high wanes of greater lengsh, edges o
10 break into spingrit, foam is biown in well-marked 13
Figh waves, dense streais of foam and sea beging o roll
sy mry affect visibility

Wery high waves with averhanging crests; foam s blown n
¢ ks, causing
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TABLE [glo&

Wind Speed
km/h (mi/h)

Fetch and Duration Required To
Produce Fully Developed Sea for a
Given Wind Speed.

Fetch Duration
km (mi) h

20(12)
30(19)
40 (25)
50(31)
60 (37)
70 (43)
80 (50)
90 (56)

24 (15) 2.75
77 (48) 7
176 (109) 1.5
380 (238) 18.5
660 (409) 27.5
1093 (678) 37.5

1682 (1043) 50
2444 (1517) 65.25

TABLE QY Description of Fully Developed Sea for a Given Wind Speed

Wind Speed  Average Height  Average Length  Average Peried  Highest 10% Waves

fomyh (i) M (ft)

m ift) s m ift)

0.33(1)
0.88 (2.9)

13.9 (45.8)

104 (34.8) a2 0.75 (2.5)
a4 214
&2
7.7
FY
10.8
124

201.4 {(560.2) 139
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Interaction with the Shore:
Surf’s Up!

Rogue Waves and the Structural Capacity of Ships

Still-water line

Storm wave movement
s




Refraction of Waves as They Near Shore

Wirvas trvel a1 original spesd in deep water

Wave fronts
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