Introduction to Tides

The word “tide” comes form an old English word related to the German “zeit”, meaning time.  Today, we use the term “Yuletide” for the Christmas season.

However, the word tide now stands for the alternate rising and falling of water levels, or other surfaces, due to the gravitational attraction of other bodies in the solar system.

Because the moon is the main agent causing tides, there is a connection between tidal patterns and the lunar cycle.

Generally, the sea rises and falls nearly twice a day.  Nearly, because the interval from one high tide to the next is 12 hours and 25 minutes.  Every day, high water comes later by about 50 minutes.

Some tides are larger that others.  The larger ones are called spring and the smaller are called neap tides.

What causes this time difference?

Solar day is 24 hours.

Lunar day is 24 hours and 50 minutes.

The earth rotates through two tidal bulges per day.  Therefore, since there are two high tides and two low tides every 24 hours  and 50 minutes, high tides are 12 hours and 25 minutes apart.

Causes for differences in the heights of tides:

1) time of year

2) location on the earth’s surface

3) local shore topography … Bay of Fundy

Tides

Tides are the periodic rise and fall of all ocean waters, including those of open seas, gulfs and bays.  They result from the gravitational attraction of the moon and the sun upon the waters and upon the earth, itself.

Low and high waters alternate in a continuous cycle.  At most, shores throughout the world have two high waters and two low waters every lunar day.  The average length of a lunar day is 24 hours, 50 minutes, and 28 seconds.  When the moon is directly over a given point on the surface of the earth, it exerts a powerful pull on the water and therefore, rises above its normal peak.  On the other side of the earth, centrifugal force from the earth’s rotation causes a smaller tidal bulge.  

During spring tides a large tidal bulge is produced on earth by the combined gravitational effects of the sun and moon.  Smaller neap tides occur when the sun and moon partially neutralize each other’s effects.

The lunar wave crest directly below the moon is called the direct tide and the crest on the other side of the earth is called the opposite tide.   One high water is caused by the direct tide crest and the other is caused by the opposite tidal crest.  Two successive high waters or low waters are generally the same height.

The daily rotation of the earth causes different tidal heights at a given location.

Although the moon is 240,000 miles from the earth and millions of times smaller than the sun, it exerts more than twice the force of the sun on the tides of the earth.

Relative to the moon, the earth completes one rotation every 24 hours and 50 minutes.  This is called a lunar day.  A lunar day is 50 minutes longer than a solar day, because the moon is revolving around the earth in the same direction that the earth is rotating.  Thus, it takes an extra 50 minutes for the earth to “catch up” with the moon.

The earth rotates through the two tidal bulges, once every lunar day.  This results in two high tides and two low tides every 24 hours and 50 minutes.  Therefore, high tides (and low tides) are 12 hours and 25 minutes apart.

Question:  How long does it take for the water level at the shore to move from high to low tide level?

Answer:  6 hours and 25 minutes

