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of the electromagnetic spectrum.
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OCEAN WAVES



WAVE ENERGY SPECTRA
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Wind Wave Generation
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Hurricane Larry
Tuesday 05:00 am

10 – 14 second waves:
35 – 49 miles/hour33 to 45 hours;

Arrive Thursday am





WAVE MEASUREMENT
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WAVE GENERATION

Wind Velocity

Wind Duration

FETCH
Length of Water Body 

or Wind

Water Depth

Wave Height & Period increases with:   Wind Velocity, Duration, Fetch, Depth, Width



LAKE ERIE
ENE Fetch = 245 miles
Avg Depth = 60 feet

Wind Speed Wave Ht Period Fully Dev’d
15 mph              4.1 ft      4.6 secs          7.8 hrs
20 mph              6.2 ft      5.7 secs          7.9 hrs
30 mph              9.3 ft      7.1 secs          6.9 hrs

Depth = 120 feet
30 mph              12.7 ft    8.0 secs           9.0 hrs



Hurricane:  25‐mile diameter to max winds
Fetch = 50 miles, 
Wind Speed = 74 mph (Cat 1)
Wave Ht = 25 ft   Period = 10  secs    [ Dev’d = 4.4 hrs ]

Wind Speed = 39 mph (Tropical Storm)
Wave Ht = 11.3 ft   Period = 7.6 secs    [ Dev’d = 6 hrs ]



Fetch = 100 miles, 
Wind Speed = 74 mph (Cat 1)
Wave Ht = 35 ft   Period = 12.4 secs    [ Dev’d = 7 hrs ]
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Significant Wave 
Height, Hs = 5.7’ Mean Wave 

Height, H = 3.9’

Significant Wave Height (Hs) is the average 
height of the largest 1/3rd of the waves. 

WAVE HEIGHT

Hs ≃ 1.4 x H



Length, L

Height, H

WAVE BREAKING – DEEP WATER

Height ≤ 1 / 7 x Length
Example:
10 Second Wave
L = 512 Feet
Hmax = 73 Feet



Height, H

WAVE BREAKING – SHALLOW WATER

Height ≤ 0.8 Depth

Example:
Wave Ht = 4 Feet
Wave Depth = 5 Feet

Depth, D



WATER MOTION UNDER A WAVE



DRIFT

WAVE MASS TRANSPORT (DRIFT)

Example:
Wave Height =  2 feet     
In Shallow Depth (10 feet)
Drift = 6 feet per minute
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Wave “A” Wave “B” Combined+
Wave “Sets”



Wave Group or “Set”

“Set” Waves5 to 20 Minutes 
(Varies)



Rogue Waves



Rogue Waves
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Rogue Waves



ROGUE WAVE

Rogue Waves



Rogue Waves

Current



Seiche

Example 1: Typical Marina.
Length = 1600 feet,  Depth = 10 ft
Period = 3 minutes

Example 2: Lake Okeechobee.
Length = 22.5 miles, Depth = 10 ft
Period = 3.7 hours

Example 3: Gulf of Mexico.
Length = 865 miles, Depth = 5200 ft
Period = 6.2 hours

Length (feet)

Depth (feet)

Period (secs) = 0.35 x Length
Depth



There are mathematical relationships between wave
PERIOD, LENGTH, SPEED, DIRECTION, HEIGHT and WATER DEPTH.

wave
LENGTH

DEEP WATER (Ocean):

PERIOD (secs) = 0.442   LENGTH (ft) SHALLOW WATER (Coast):    
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There are mathematical relationships between wave
PERIOD, LENGTH, SPEED, DIRECTION, HEIGHT and WATER DEPTH.

510 FEET

DEEP WATER (Ocean):

PERIOD (secs) = 0.442   LENGTH (ft) SHALLOW WATER (Coast):    

DEPTH (ft) = 0.031   LENGTH (ft)
2
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PERIOD = 0.442  510 ft =  10 seconds

E X A M P L E

DEPTH = 0.031 (200 ft / 10 sec) 2

= 12.4 feet





So….like the rainbow reveals to us the hidden components of light; 
and, 

like other light waves (like x‐rays) reveal hidden things…

Ocean waves reveal hidden things beneath the sea.
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