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In most places on Earth, the weather changes with the seasons. \We generdly associate winter
with cold, ice, and snow. Wethink of showers, green grass, and new flowers when we think of
soring. Summer bringsto mind hot, humid, sunny weether. Autumn meansfalling leaves with
cooler temperatures. A season, then, isone of the four parts of the year (winter, Spring, summe,
and fdl), each associated with a particular type of weather and happeningsin nature.

Most of us have been comfortable with this knowledge since we were very young. We've
observed it year after year. But how many of us have thought about why? (Or how many of us
parents have forgotten why?) Why do we have the seasons?

To understand the reason for seasond temperature differences, we must consder the following
diagram. (Seefigurefor seasonsin the Northern hemisphere) Specificaly, we must pay attention
to the angle of thetilt of the Earth asit relatesto the sun in each of the four seasons. It helpsto
gart with thisinformation: The Earth'saxisisnot Stting perfectly vertical. That is, if the Earth
wereabig, fat, juicy gpple and you stuck apopsicle stick (axis) through its South Pole and passed
it up through its North Pole, it wouldn't St flat. 1t would lean over. Theamount it would leanis
23.5 degreesfrom vertica. Our big, fat, juicy Earth isleaning 23.5 degrees from vertica, too,
regardless of the season. What changes from one season to the next is not the amount or the
direction the Earth istilted, but the orientation of the Earth'stilt with respect to the sun.

Look at thediagram again. Noticethat the Earthisspinning onitsaxis. (Thebig, fat, juicy
gopleisspinning onitspopsiclestick.) Thisiscaled rotation. It has nothing to do with the
Seasons, but makes anight and day differencein our lives! When our part of the Earth rotatesto
face the sun (regardless of the season), it'sday. When we face away (again regardiess of the
season), it'snight.

Getting back to the reason for the seasons, we now know what the reason for the seasonsis
NOT. It'snot therotation of the Earth onitsaxis. And it'snot thetilt of the Earth by itsdlf; the
Eath tilts 23.5 degreesfrom verticd dl thetime. Look at the diagram again. Notice that aswe
go from one season to the next, the Earth revolves around the sun.
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It makes one complete revolution (or path) around the sunin one year, actualy in 365 1/4 days.
Viewed from above, this path makesacircle. Now think about thisfor aminute: If the Earth
made one revolution around the sun each year Sitting straight up on its popsicle axis (in other
words, if it had nottilt), our “seasons’ would beredly B-O-R-I-N-G! Why?

It'swhen we combine the ideas of axid tilt and one complete revolution around the sun that
things get interesting. They get interesting because the end result is that during one season the
Earth leanstoward the sun, during one season the Earth leans away from the sun, and during two
seasons the Earth leans neither toward nor away from the sun. Do you know which
season iswhich? Answer the following questions assuming you live in the Northern hemisphere,

The season when the Earth leanstoward the sunis

The season when the Earth leans away fromthesunis

The seasons when the Earth leans neither toward nor away from the
unare and :

Check out the diagram one moretime. When the Earth tilts towards the sun, the Earth recelves
the sun’'smogt direct rays. What doesthat mean for us? Have you ever beenriding in the car on
along trip when the passengersin the car Sart to argue about how cool the air conditioner should
be? The passengers Stting inthe* sunny” parts of the car--where the suns'srays are the most
direct--are HOT. They want the AC cranked. Thosewho are Stting where the sun’srays are not
asdirect want it alittlewarmer. It'sthe same with the seasons. During the season when our part
of the Earth tiltstowards the sun, the sun’s rays strike us most directly and we' re hot. (There are
aso more hours of daylight, which means more time for our part of the planet to absorb solar
energy, which again means hot.)

Well, what do you think? Now that you' ve taken abig bite out of the old apple, do you know
the reasons for the seasons?

Note: Didyou know that we live in acounterclockwise world? If you put aclockface on top of
our apple (excuse me, | mean Earth), you would notice that the Earth rotates counterclockwise
onitsaxis. The Earth dso revolves counterclockwise around the sun when thisrevolutionis
viewed from above.




