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It begins in mid-August, with the 
back-to-school talk. We hear it ev-
erywhere: summer is ending, and fall 
beginning. Yet, we all know sum-
mer begins officially in late June; on 
June 21. It follows that fall begins in 
late September (on September 22). 
Similarly, we are told that winter 
“begins” on December 21. What 
is the significance of these 
dates?

We have seasons 
because the earthʼs 
axis of rotation is 
tilted 231/2 de-
grees from what 
would be con-
sidered “straight 
up” from the earthʼs 
orbital plane. The earth 
stays tilted the same way 
all the time as it orbits the 
sun, so sometimes the northern 
hemisphere (NH) is tilted away 
from the sun (winter), and half a 
year later, toward the sun (summer). 
The southern hemisphere is opposite, 
so when itʼs summer in the NH, itʼs 
winter way down south, and vice-
versa. Halfway between winter and 
summer, the earth is still tilted, but 
neither toward nor away from the 
sun. Instead, the earth is tilted along 
the direction it is traveling.

These four points along each 
orbit (year) define what are known 
as the astronomical seasons. This 
year, on June 21, the earthʼs NH was 
tilted the full 231/2 degrees towards 
the sun. Thus, for any place located 
at 23.5 degrees north latitude, the 
sun was directly overhead. At this 
time, the days are as long as they 
will get, anywhere in the NH. At 

locations north of 66.5 degrees north 
latitude (the Arctic Circle), the sun 
never sets! This date, called the sum-
mer solstice, marks the beginning of 
astronomical summer.

When do seasons officially change?
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As the earth continues in its orbit 
(year), it tilts less toward the sun, and 
more and more along the direction of 
motion. This makes the days shorter, 
and the nights longer. On one day, 
the day and night are of equal length. 
This is the autumnal (fall) equinox, 
which occurs on September 22. The 
autumnal equinox marks the end of 
astronomical summer, and the begin-
ning of astronomical fall. Similarly, 
the winter solstice, when the NH is 
tilted the maximum away from the 
sun, marks the beginning of astro-
nomical winter. So why does our 
weather not match up very well with 
our seasons?

The answer is straightforward. 

Though the summer solstice has 
the most daylight of the year, and 
marks the beginning of astronomical 
summer, the days are quite lengthy 
for a long time before the solstice. 
A long day means a lot of sunshine, 
which means a lot of warmth. In 
short, the earth gets a lot of energy 
from the sun well before astronomi-
cal summer. If we think about it, 

we realize that the length of day 
is the same on May 21 as it is 

on July 21. We are usually 
much warmer on July 21 

only because during 
May, the earth is 
still warming after 
a long cold winter. 
Likewise, weʼre 

usually much colder 
on January 22 than on 

November 22.
Thus, we see that our 

meteorological seasons, are not 
in phase with the astronomical sea-

sons, but run about a month ahead. 
Because of our 12-month calendar, 
we find it easy to include all of June 
in “summer”, all of September in 
“fall”, all of December in “winter”, 
and all of March in “spring”. Maybe 
the next time somebody refers to 
the next season as starting sooner 
than you like, youʼll say, “Not so 
fast! Astronomical (insert the season 
here) doesnʼt begin for another three 
weeks!” 


