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Waves & Water Dynamics:

What causes ocean waves?

How do waves move?

What characteristics do waves possess?
How do wind-generated waves develop?
How do waves change in the surf zone?
How are tsunami created?

Can power from waves be harnessed as a source of energy?
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Q. What causes ocean waves?
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Most ocean waves are caused by:

1. Wind.
2. Atmospheric waves.

3. Internal waves.
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Deep water waves Waves feel Breaking

not affected by bottom bottom and steepen waves
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Generalities on the waves

-4 >
b = amplitude
a = length of wave,
v= Velocity of propagation
b » = Wave length

f= frequency (heriz)
k= number of waves/ km

> T = period = time for one cycle

; K = wave number

T = 1/ frequency = wavelength / velocity
Wave length = velocity / frequency
Velocity = frequency * wavelength
Wave number = 1 / Wavelength

Frequency = 1/ period

fl k = apparent velocity

T = period = length of a cycle

The seismic waves are elastic distortion waves, which propagate some various velocities
into the rocks or along some layers limits.
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Wind-genarated waves affect the surface of the ocean, but the water beneath remains undisturbed.
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Deep-Water Waves

» water depth is
greater than one-
half the wave length

s waves do not
“feel” the hottom

¢ sand is not moved
¢ circular orbits

- .

Shallow-Water Waves

» water depth is less than one-half the wave length
waves “feel” the bottom

sand is moved onshore, offshore and longshore
lakebed erosion may occur

elliptical orbits
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WIND 15 KNOTS =WAVES 1.5 METRES =LENGTH 25 METRES

WIND 25 KNOTS =WAVES 3METRES =LENGTH 32 METRES

WIND 40 KNOTS =WAVES bMETRES =LENGTH 55 METRES
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?ﬁfrﬁ{grt Wi?g] Sﬁ)eed Seaman's term Effects on Land
0 Under 1 Calm l' Calm; smoke rises vertically.
- - Smoke drift indicates wind direction;
1 1-3 Light Air vanes do not move.
) 47 Light Breeze )%« Wind felt on face; leaves rustle;
vanes begin to move,
_ | Leaves, small twigs in constant
3 8-12 Gentle Breeze ~ - motion; light flags extended.
Moderate ' Dust, leaves and loose paper raised up;

4 13-18 Breeze = small branches move.
5 19-24 Fresh Breeze | . - “{/ Small trees begin to sway.

T X - Large branches of trees in motion;
6 25-31 Strong Breeze 7 whistling heard in wires.
7 32-38 Moderate Gale | —Jiias, - [ i¥itote trees in motion: resistarice fei:

= in walking against the wind.
3 39-46 Fresh Gale o | TWigs and small branches broken off
trees.

3 Slight structural damage occurs; slate
9 47-54 Strong Gale [ ey
10 55-63 Whole Gale N - Seldom experienced on land; trees

*‘ broken; structural damage occurs.

2 v .. “_ | Very rarely experienced on land;
11 64-72 Storm 7 w | usually with widespread damage.
12 73 or higher Hu;:riaene Violence and destruction.
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Q. How do waves change in the surf zone?
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Deep water waves Waves feel Breaking

not affected by bottom bottom and steepen waves
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Q. How are tsunami created?
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Wiater flows in a circle

Tsunamis run quickly over the land as a wall of water.

Water flows straight.
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more than

Indian Ocean Waves of |
Tsunami uPat‘ge% | 1 4 ‘ Iigezslgo’s?oo
: 30 metres afeced = morethan
Szl hitcoasts | connes |y 4 5million
people displaced

Plan raised
£31.4 million
to support
1 million -
H'I4ff\f?l”1’.('\!";

PLAN'S RESPONSE

=» 647,599

@ 35322
516,150
. - : P 130,736
Plan's response reached
450,000 people = 565,84
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