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Section D: Tides

2m 1. Identify 4 factors causing and/or influencing tides.
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5m 2. Draw an annotated diagram(s) to explain how 2 very high tides occur twice during a day
(24 hours) when there is a full moon.
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1. Identify 4 factors causing and/or influencing tides.

Answer (point marking — 0.5 marks for each correct factor):
Tidal constituents:

e Moon'’s gravitation,

e Sun’s gravitation,

e Earth's rotation,

e Inertia (on the side of the Earth away from the Moon, inertia exceeds the gravitational
force, and the water tries to keep going in a straight line, moving away from the Earth,
also forming a buige),

e The position of the Moon and Sun relative to the Earth,

e Moon’s distance from the Earth (when the Moon is closest, at perigee, the tidal range
increases, and when it is at apogee, the range shrinks),

e Earth’'s distance from the Sun (the elliptical shape of the Earth's orbit around the Sun),

« The obliquity (tilt) of the Earth’s Equator and rotational axis,

e Lunar altitude (elevation) above or below the Earth’s Equator: Moon’s declination
(angle from Earth’s Equator ranging from 28°N to 28°S over the course of a month),

e The Moon's orbit inclination from the ecliptic (the plane of the Earth's orbit around the
Sun): Moon's inclination is about 5°, and the direction gradually changes over an 19-
year cycle, alternately adding to or subtracting from the 23.5° tilt of the Earth’s axis,
Sun'’s declination (ranging from 23°N to 23°S over the course of the year),

Gravitational effects of other celestial bodies,

The placement of landmasses on Earth,

The amphidromic systems of the oceans,

Bathymetry,

The shape of the coastline,

The shallow depth of water relative to wavelength of tides,
Distance from the landmass: conversely, mid-oceanic islands not near continental
margins typically experience very small tides of one meter or less,
The latitudinal variation of the rotational velocity of Earth,

The Coriolis Effect,

Local wind and weather patterns (low and high pressure systems).

2. Draw an annotated diagram(s) to explain how 2 very high tides occur twice during a day
(24 hours) when there is a full moon.

Answer (point marking):
/
P
S le
N 25
o [
W7 ¢ ,2
e@/ & Combined “ 03
60 / Q? i~ | ;
) bulges form a € :
S/ N N
o/Q W)
s°/ spring tide Antipodal lunartide
c /
8 Gravitational Gravitational
;E- pull pull 0 Sun
3
- (Sub)Lunar tide / Both sublunar and
Earth \ antipodal tidesreach the
tat same place within a day
AN % on24n\
The lunar day is ca 50 minutes longer than
the Earth day because the Moon orbits in
the same directionthe Earth spins Not to scale

Adapted from: http://www.canaturalist. 00ml2018/01/23lbogw—(ermn>loqy
https://manoa.hawaii.edu/exploringourfll Vphy -and-gravitational-pull,
https:/Awww.flickr. comlphotosldonkeyhonySGmm
http://www.thehoodwitch.com/blog/2017/3/1 1/full-moon-in-virgo-3122017.

e The Sun, Earth, and Moon form a line (a condition known as syzygy) and the Moon is
in correct position (1 m).
Solar and lunar tide bulges augment each other (coinciding) (called spring tide) (1 m).
Subsolar tide and antipodal lunar tide and antipodal solar tide and sublunary tide are
coinciding on opposite sides of the Earth (1 m).

e Earth’s anticlockwise rotation duration and orbit (0.5 m) and the Moon’s counter
clockwise movement on its orbit (0.5 m).

« Annotations (explaining rotation durations and including labelling of Sun, Earth, full
moon, (sub)solar tide, (sub)lunar tide and antipodal tides) (1 m).

(Hi# : The International Geography Olympiad HP)
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