Usually, when we want to know how fast something is traveling, we divide the distance traveled by the time it took to go that distance:

speed = distance/time

Finding out how fast our waves are traveling, however, is a little less straightforward. A number of factors can affect wave behavior including gravity, the depth of the ocean, and the fact that waves travel in sets, or groups.

To find the wave speed for deep ocean waves, we can start with the equation

Vp = gT/2π

where Vp = the phase velocity (the velocity of a single wave)

g is the acceleration due to gravity, 9.8 meters per second squared

T = the wave period (the time between the arrival of one wave crest and the next one) in seconds

π = 3.14

However, a set of waves moves at a slower speed than a single wave. This slower speed is called the group velocity, Vg. 

Vg = .5 Vp

so Vg = gT/4π
In the open ocean, speeds (wind speed, for example) are generally given in nautical miles per hour, or knots. We’ll convert our wave speed from meters per second to knots by using this conversion

1 m/s = 1.94 knots

We can round 1.94 off to an even 2 for simplicity’s sake. That means we’ll multiply our previous velocity equation by 2 to get an equation that will give velocity in nautical miles per hour.

Vg = gT/4π  2 = g/2π  T
Plugging in the numbers, we get these results:

Vg = g/2π  T = 9.8/6.28 T = 1.56 T
so Vg = 1.56 T
In the equation in our exercise, we divide the period by .641 rather than multiplying it by 1.56. But it’s really the same thing because 1/1.56 = .641.

Now, we’ll use the number from our exercise, a wave period of 13 seconds, in our equation:

13/.641 = 20.3 knots

