The mystery of the tides 1

Noone who has lived by the coast can fail to have wondered about the mysterious phenomenon of the tides.  Perhaps you glance at the tide clocks at Southwold Town Hall when you pass or even study the tide tables before you go fishing or sailing.  They come roughly twice a day, two high tides and two low tides, but why are they sometimes 12 hours apart, sometimes 13 ?  And why does the height of the high tide vary through the month and through the year ?

Understanding the tides was one of the great triumphs of Newton’s theory of gravity.  As we walk around we notice only the earth’s gravitational attraction and not the relatively miniscule attractions of the sun and moon.  However a piece of water in the ocean notices the small differences in the attraction of the moon, say, when the water is under the moon or on the opposite side of the earth to the moon.  Compared with the average attraction, the attraction when the water is nearest the moon is a bit stronger so the water is lifted towards the moon.  And when the water is on the opposite side from the moon, the attraction of the moon is a bit weaker, so the water moves away from the moon and again is higher than average.  So the ocean bulges from a sphere to an egg-shape with a peak under the moon and another on the opposite side, and a dip in between.

By a remarkable coincidence, the tidal effects of the sun and moon are quite similar to each other in strength, with the moon’s tidal effect being roughly twice that of the sun.  So the daily tides are the result of a competition between the sun and moon.   Sitting on the earth we see the sun go round the earth every 24 hours, so the two tides the sun is trying to drive come every twelve hours.  The moon passes overhead every 25 hours (because it tracks round the constellations every month), so it is trying to drive 12.5 hour tides.  When the two work together, which is when they are nearest each other on the sky, or opposite each other, ie at full moon or new moon, we get the strongest tides.  So the highest high tides (and lowest low tides) come roughly every two weeks.  Confusingly these fortnightly peak tides are called spring tides even thought they have nothing to do with spring.

The sun’s and moon’s orbits are tilted with respect to each other so even at new moon they may not be very close to each other.  The closest they can be is when the sun, in its apparent motion through the constellations, crosses the moon’s orbit.  This happens twice a year (this year in March and September) and that is when we get exceptionally strong peak high tides.  It is also the time when we can get eclipses of the sun or moon.

But everyone who has navigated a boat, even if it is only on the Broads, knows that high tide comes at different times at different places.  Why does the high tide at Felixstowe come two hours after that at Southwold, and why is it generally twice as high as the Southwold tides ?  And did you know that the solid ground also has a tide twice a day ?  These are complications I will return to in a later issue.

