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10. Why are tides high about twice per month?

It is about a month between one new moon and the next. During that period,
the relative orientation of sun and moon go from conjunction, to

quadrature, to opposition, to quadrature, and then to conjunction. Since
tidal forces have bulges on both near and far sides, the solar and lunar
effects add up at both conjunction and opposition, while at quadrature,

they tend-to cancel each other out. Since the moon has ~2.2X the effect of
the sun, the relative heights of the tides can range from roughly 2.2+1 to
2.2-1, or 3.2 to 1.2, or roughly 2.7 to 1. The high tides are called

"spring tides" and the low tides are called "neap tides." Note that the
moon's orbit has an eccentricity of 0.055, while the earth’s orbit around

the sun has an eccentricity of only 0.0167. Tidal effects scale with

inverse cube of distance, so the time in the year has only a 3*1.67% effect
on the solar component of tides, or about 5% above or below the mean. But
the lunar component can vary by +/-16%. When you hear about particularly
high or low tides, it's because it's a new moon or full moon near the time

of lunar perigee.



