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The relationship between the seasons and precession of Earth's axis.

Obliquity:

The obliquity is the angle between the plane of the Earth's equator and the plane of the
Earth's orbit around the Sun. It is approximately 23°27' but it is not fixed. Instead, it
varies slowly because both the Earth's axis of rotation and its orbital motion are affected
by the gravitational attractions of the Moon and planets. it oscillates between 22.1 and
24.5 degrees on a 41,000-year cycle. If the obliquity was equal to zero, the Sun would
rise at 6 a.m. and set at 6 p.m. every day of the year, everywhere in the world. There

would be no long summer days and long winter nights. The Sun wouldn't be high in
the sky in summer and low in winter. [E\Wouldtake the Same pathiacross the sky every
day of the year. Every day would be the same as every other. There would be no
seasons| The whole world's weather would be completely different. Life would

probably have evolved in a totally different way.
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The Seasons

The Earth's seasons are not caused by the differences in the distance from the Sun
throughout the year (these differences are extremely small). The seasons are the result
of the tilt of the Earth's axis.

The Earth's axis is tilted from perpendicular to the plane of the ecliptic by 23.45°. This
tilting is what gives us the four seasons of the year - spring, summer, autumn (fall) and

winter. Since the axis is tilted, different parts of the globe are oriented towards the Sun
at different times of the year.
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Fall + winter: short, low path. Spring + summer: long, high path
Sunrise in southeast Surrise in northeast
Sunset in southwest Sunset in northwest

Summer is warmer than winter (in each hemisphere) because the Sun's rays hit the
Earth at a more direct angle during summer than during winter and also because the
days are much longer than the nights during the summer.

UAJY\‘_AQMM\W\LJY(MJY\aJﬁ\deS@);M\dm&whs.l).\s‘u@\
YA U e 58 Jhal ALY Y il 5 o150 Joad IS & jlie Capall Josd S 5 il A5l 3
avall Jad

During the winter, the Sun's rays hit the Earth at an extreme angle, and the days are
very short. These effects are due to the tilt of the Earth's axis.
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Astronomical System of Units:

The astronomical unit (AU) is a unit of length, the average distance from Earth
to the Sun. it is now defined as exactly 149597870700 meters (about 150 million
kilometers, or 93 million miles). The astronomical unit is used primarily as a
convenient yardstick for measuring distances within the Solar System or around

other stars.
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e A light year ( L.Y) is a unit of length used informally to express astronomical
distances. it is the distance that light travels in vacuum in one Julian year (365.25
days) is equal L.Y=9.45x10%? Km. it is most often used when expressing distances

to stars and other distances on a galactic scale.
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