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„...If I were asked to tell what I mean by the
Tides I should feel it exceedingly difficult to
answer the question...”

Lord Kelvin, 1882

All phenomena caused by external bodies
Phenomena caused by mass of external bodies
Deformations caused by external bodies
Effects caused by differential gravitational forces exerted by
external bodies

Earth breathing
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Less spectacular, but important and interesting:
earth tides,

tidal heights changes
tidal gravity changes
plumb line variation

atmospheric tides
tidal variations in Earth rotation
tidal variations of Earth axis orientation
satellites perturbations
„dark side of the moon” and its drifting apart
indirect effects of ocean tides and atmospheric tides,
earthquakes

. . .
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More general derivation
geocentric (z), topocentric (z′) zenith angle, earth is sphere with
radius of R, distance to external body is r and mass is M , and
radius R′
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More general derivation
geocentric (z), topocentric (z′) zenith angle, earth is sphere with
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V p = V$ + V⊙+V♀+VX+V♂+...

$ 1
⊙ 0,46
♀ 0,00005
X 0,000006
♂ 0,000001



 V2 =
GmR2

r3
(
3
2
cos2 z − 1

2
)

cos z = sinϕ sin δ + cosϕ cos δ cos(t)

V2 =
3
4
GmR2

r3
·



3(sin2 ϕ− 13)(sin2 δ − 13)
zonal term
long-term tides

+sin 2ϕ sin 2δ cos t mosaic term
diurnal tides

+cos2 ϕ cos2 δ cos 2t sectoral term
semi-diurnal tides
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