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Exercise

Seasons

1. Find the season markings on your Horizon Globe.
2. Place the Sun at Spring Equinox. Turn the globe and see what you 

notice. Repeat for summer, autumn, and winter.

You don’t need to understand any astronomy to know that 
the year is divided into seasons. Spring, Summer, Autumn, 

and Winter each have a feeling and certain events that 
make us aware of  their changing. 

SPrinG brings thawing where there was snow and new 
plants springing up. 

SuMMer has long, hot days. The Sun is more intense. You 
will get sunburned faster in summer than in winter.

autuMn brings ripening crops, cooler weather, and 
changing colors on the trees.

winter brings long, cold nights and snow and ice.

Equipment 
needed:

Horizon Globe 
and sun

Seasonal changes are obvious to all. But you may not have noticed the connection 
between seasons and astronomy. How do you know when each season begins 
and ends? Why is the Sun more intense in the Summer? Why are days long in 
summer and short in winter? 

These questions are answered by astronomy.

Place the Sun on your Horizon Globe in each of  the four places marked 
Spring Equinox, Summer Solstice, Autumn Equinox, Winter Solstice. Turn the 

globe with the Sun in each place and see if  you can notice what is different for the 
observer for each season.

There is a common misconception that the Sun is closer to Earth in the Summer than in winter, 
therefore it is more intense and hotter. But observations do not support this view. 
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Time will pass and 
seasons will come and go

How do we know the Sun doesn’t move closer to the earth in summer?

First, the Sun does not appear to be larger in Summer. If  it were significantly closer, it would 
appear bigger.

Second, the Sun being closer does not explain the difference in length of  day and night or the 
change in height of  the noon Sun from Summer to Winter. 

In the next pages, we will use the Horizon Globe to show the real differences in the Sun from 
season to season. We will also learn how seasons are defined and how to determine when each 
season begins and ends.

Once you know the differences in the Sun’s behavior from season to season, the changes we notice 
between the seasons won’t be hard to explain if  we keep one simple fact in mind: the Sun feels 
more intense when it is higher in the sky. 

Compare the early morning Sun to a summer noon Sun. You won’t get sunburned right after 
sunrise, but it may only take a few minutes to get burned at mid day. Think about the Sun’s height 
vs. intensity as you study the chapters on seasons.

spring

Place the Sun on the Ecliptic Ring at each 
season. Spin the globe and observe.

Find seasons on your globe:
“Spring Equinox”

“Summer Solstice”
“Autumn Equinox”
“Winter Solstice”

2

1

summer autumn winter
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Exercise

1. Place the Sun on the ecliptic at “Spring Equinox”
2. Spin the globe and make observations
 a. What is the direction of  sunrise and sunset?
 b. What is the height of  the noon Sun?
 c. How long are day and night?

Spring

The Horizon Globe provides an easy way to 
understand seasons. 

Place the Sun on the ecliptic ring at the place marked “Spring 
Equinox,” around March 21. Spin the Globe around and 
notice 3 things:

Equipment 
needed:

Horizon Globe 
and sun

whAt direction does the sun rise And set? On the Spring Equinox, 
the Sun rises exactly East and sets exactly West.

how high does the sun get At noon? This is relative, but let’s just call 
this height “medium.” Notice that the Sun is on the celestial equator* on 
this day.

whAt portion of A full turn is the sun Above the horizon plAte 
vs. below the horizon plAte, i.e. how do the lengths of  day and night 
compare. At the equinox (which means “equal nights”) the day and 
night are each ½ of  a turn, or exactly 12 hours each.

* The Celestial Equator
Astronomers measure how far North-South objects are by how far they are from the 
Celestial Equator. This is the imaginary ring that divides the top from the bottom 
half  of  the celestial sphere.  It is analogous to the Equator on a terrestrial globe. 

Your Horizon Globe has a physical ring to represent the celestial equator. The 
equator ring is always East-West, no matter what angle the ecliptic ring has.
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I(f  winter comes, can spring be far behind?

-Shelley

noonsunrise

sunset

midnight

Place the Sun on the Ecliptic Ring 
at “Spring Equinox” 

Spin the globe and notice three things:
1) Direction of sunrise and sunset
2) Height of noon Sun
3) Length of day and night

1

2

Spring 
Equinox
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Exercise

Summer

Every time you spin the globe one revolution, you need 
to move the Sun back a little. Just like the Moon goes 
slower than the Sun, the Sun goes slower than the stars, 
which are fixed on the globe. 

Equipment 
needed:

Horizon Globe 
and sun

Ten turns after the Spring Equinox, the Sun should be on the first of  April. Thirty more turns 
and it will be on the first of  May.  Three months after the Spring Equinox, the Sun will be on 
about June 21, or the Summer Solstice*. 

Place the Sun on your Horizon Globe at the point labeled “Summer Solstice”. Turn the globe 
and notice the same 3 things:

where does the sun rise And set?
how high does it get?
how long is the dAy vs the night?

In summer, the Sun rises in the northeast and sets in the northwest. At noon 
it is much higher than in spring, far higher than the celestial equator. The Sun 
spends the majority of  its time above the horizon and only a little while below.

* Solstice
Solstice means “Sun Stops.” Notice that when the sun moves a month from March 1 to April 
1, it changes height significantly, from below the equator to above it. Now move the Sun from 
June 1 to July 1. It moves the same distance along the ecliptic but hardly changes its noon height 
at all. This is why we call it the solstice. The Sun seems to stop changing height at this point.

1. Place the Sun on the ecliptic at “Summer Solstice”.
2. Spin the globe and make observations.
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In summer the sun reaches
its highest 

noonsunrise

sunset

midnight

Place the Sun on the Ecliptic 
Ring at “Summer Solstice” 

Spin the globe and notice three things:
1) Direction of sunrise and sunset
2) Height of noon Sun
3) Length of day and night

1

2

Summer 
Solstice
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Exercise

Autumn

Three months after the Summer Solstice comes the Autumn 
Equinox, around September 21. Place the Sun on 
“Autumn Equinox” on your Horizon Globe and spin it. 

Look for the 3 changes:

where does the sun rise And set?
how high does it get?
how long Are the dAys And nights?

Equipment 
needed:

Horizon Globe 
and sun

You have probably noticed that the Sun behaves exactly the same on the Autumn Equinox as 
on the Spring Equinox.

When we talk about seasons, sometimes we just mean summer is the warm time and winter is 
the cold time. But in astronomy we have precise definitions for these terms.

SPrinG - spring equinox to the suMMer solstice. 
SuMMer - suMMer solstice to AutuMn equinox

autuMn - AutuMn equinox to winter solstice

winter - winter solstice to spring equinox

The Spring Equinox is defined as the exact time when the Sun crosses the 
equator. This doesn’t always happen on the same day each year, but it is always 
close to March 21. 

The Summer Solstice is the day when the Sun reaches its highest point above the 
equator. The Summer Solstice usually occurs on June 21 or 22. 

The Autumn Equinox occurs on September 22 or 23.

The Winter Solstice, the Sun’s lowest point below the equator, occurs on December 21 or 22. 

1. Place the Sun on the ecliptic at “Autumn Equinox”.
2. Spin the globe and make observations.
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Autumn’s the mellow time

-William Allingham

Autumn 
Equinox

noonsunrise

sunset

midnight

Place the Sun on the Ecliptic 
Ring at “Autumn Equinox” 

Spin the globe and notice three things:
1) Direction of sunrise and sunset
2) Height of noon sun
3) Length of day and night

1

2
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Exercise

Winter

A quarter of  a year after the Autumn Equinox we get to 
the Winter Solstice. Place the Sun at “Winter Solstice” 
on your Horizon Globe and spin it. 

Look for the 3 changes:

where does the sun rise And set?
how high does it get?
how long Are the dAys And nights?

Equipment 
needed:

Horizon Globe 
and sun

The Sun rises in the southeast and sets in the southwest. It does not get very high at noon, 
nowhere near up to the equator. The day is short and the night is long.

It is interesting to note that winter is like a mirror image of  summer. The winter night is the 
same length as the summer day and the winer day is the same length as the summer night. 

There is also symmetry between sunrise and sunset. Notice that the amount south 
of  east the sun rises is the same as the amount south of  west that it sets. This 
symmetry applies all year long, not just on the solstice.

Step back and take a look at the ecliptic ring. Now that we have studied 
seasons, we can see that seasons are caused by where the Sun is on the ecliptic. 
The high part of  the ecliptic is summer, the low part winter, and in-between 

are Spring and Autumn.

Learning to visualize the entire ecliptic is one of  the keys to effective observational 
astronomy. Learn to imagine where on the ecliptic the Sun is for a given time of  year. 

Then learn to imagine where the rest of  the ecliptic is. 

1. Place the Sun on the ecliptic at “Winter Solstice”.
2. Spin the globe and make observations.
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Winter is when the sun
is at its lowest

Winter 
Solstice

noonsunrise

sunset

midnight

Place the Sun on the Ecliptic 
Ring at “winter solstice” 

Spin the globe and notice three things:
1) Direction of sunrise and sunset
2) Height of noon sun
3) Length of day and night

1

2
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Exercise

The Sun’s Angle

Equipment 
needed:

Horizon Globe 
and sun

You can use your knowledge of  astronomy to 
be wiser about avoiding sunburn.

No one likes getting a sunburn, but sometimes we get caught off  
guard and end up over-exposed and burned. Your new knowledge 

of  astronomy can help you be more aware of  when the Sun is 
particularly intense.

If  the Sun were the same intensity any time it was out, it would be easy to avoid sunburn. You could just 
monitor the number of  minutes of  Sun exposure and make sure you stay under the limit. But the Sun is 
not so regular. The intensity of  the Sun changes radically through the day and throughout the year. 

Think about the Sun on a beautiful 4th of  July day. Early in the morning, 6 or 7 a.m., your skin 
can be exposed to the Sun with no problem. Around mid-day, you had better be careful, 

just a few minutes of  exposure will burn you unless you have a good base tan or apply 
sunscreen. As the Sun gets low in the sky around sunset, the danger goes away again. 

Now think of  a bright Christmas Day. Unless there is a lot of  reflection from the 
snow or water, or if  you are in the mountains, you can let the Sun warm your skin all 
day without getting burned.

So sometimes the Sun will burn you and other times it won’t. What is the pattern?

It turns out there is a simple way to know the Sun’s intensity and therefore your risk of  
burning. It is the altitude, or height, of  the Sun. When the Sun is high you will burn, when 

the Sun is low, you won’t. 

How high is too high?

1. Place Sun on a summer month on Ecliptic Ring.
2. Spin the globe and see when angle is steeper than 45º.
3. Move Sun to a winter location. Notice Sun angle never reaches 45º.
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Avoid sunburn by being aware of  the sun’s angle

A rule of  thumb is 45 degrees. When the Sun is higher than 45 degrees above the horizon it is 
dangerous for sunburn, below 45 degrees it is generally safe.1 A rule of  thumb is valuable, but 
you still need to use common sense. Water, snow, and altitude can all amplify the Sun’s danger, 
and prolonged exposure at near 45 degrees will burn you. 

With the knowledge you have of  the Sun’s behavior from this book and your Horizon Globe, 
you can develop an awareness of  the Sun that will protect you from inadvertently getting too 
much Sun exposure.

Place the Sun on a summer month of  the Ecliptic Ring. Turn the globe and notice when the 
Sun reaches an angle steeper than 45 degrees. Now move the Sun to a winter month. Notice 
how the Sun never gets higher than 45 degrees during this half  of  the year. Your Horizon 
Globe is fixed for a 45 degree latitude. If  you live farther south, the Sun will reach higher angles 
for more of  the year and more of  the day than is shown on the globe, so adjust accordingly.

1 The Shadow Rule: A Simple Method for Sun Protection, Thomas F. Downham, MD., Southern Medical Journal July 1998.

winter around noon winter later

summer around noon summer later

Place the Sun on the 
Ecliptic Ring on a 
summer month

Spin globe and 
notice angle

Move Sun to 
winter location 

and notice angles

1

2

3
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Exercise

You can avoid a painful sunburn if  you check the 
length of  your shadow.

1. Hold a flashlight up to the globe.
2. Spin the globe and make observations.

The length of  your shadow can tell you if  the Sun is higher or lower than 45 degrees. As we saw  
in the previous chapter, if  the Sun is lower than 45 degrees the chance of  sunburn is low. 

If  your shadow is longer than you are tall, the Sun is lower than 45 degrees. If  your 
shadow is shorter than you are tall, then the Sun is higher than 45 degrees and you 

are in danger of  getting a sunburn.

Hold a flashlight near a point on the Ecliptic Ring and shine it on the 
Observer. How long is his shadow? Try different times of  day and different 
times of  year. 

Use your knowledge of  astronomy to enjoy the sunshine without worry. Stay 
protected from the Sun when it is dangerous, and enjoy its warmth and light 

when it is safe.

Shadows and Sunburn

Equipment 
needed:

Horizon Globe 
and flashlight
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There are three things that serve to defeat our intuitive sense of  when the Sun 
is dangerous for sunburn:

wHen we do Get Burned, we don’t feel it until later. Morning feels safer 
than afternoon because even though we may have burned at 11:00 a.m., we 
don’t feel it until afternoon. 

Solar noon iS uSually at 1:00 P.M. or later, especially during Daylight 
Savings Time. Civil time, or clock time is not the same as Sun time, and can be 
off  by as much as 2 hours depending on where you live. Sunburn danger goes 
by solar time, not civil time.

tHe Sun CHanGeS HeiGHt faSter in tHe SPrinG and autuMn tHan in tHe 
SuMMer and winter. Use your Horizon Globe to compare the height change 
of  the Sun from March 1 to March 31 and the height change from June 1 to 
June 30. The altitude changes much more per day in spring than in summer, so 
in just a few days the Sun goes from pleasant to dangerous.

Avoid sunburn by checking the length of  your shadow
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Exercise

Seasons and the Full Moon

As the Moon falls behind, its angle with the Sun changes and we see 
different phases as a result. 

The Sun takes different paths throughout the year depending on where it is on the ecliptic. The 
Moon also travels around the ecliptic, so it too takes different paths depending on its position 
on the ecliptic.

We know that the Moon is full when it is opposite the Sun. Place the Sun on your 
Horizon Globe at the Spring Equinox. For the Moon to be full, it must go on the 

Autumn Equinox, opposite the Sun. 

Spin the globe. Notice that the Full Moon takes the same path as the Sun, just 
as the autumn Sun takes the same path as the spring Sun.

Now move the Sun to summer. The Full Moon now goes in the Winter 
Solstice position. Now spin the globe. You may be surprised to see that he 

summer Full Moon takes the low path that the winter Sun takes. Have you ever 
noticed that you never see a Full Moon high in the sky in summer?

Move the Sun to winter, and the Full Moon to summer. Now we see the Full Moon 
taking a high path across the sky. Can you remember seeing bright, high Full Moons on cold 
winter nights? This can be particularly dramatic when the ground is covered with snow.

Equipment 
needed:

Horizon Globe, 
sun, full moon

1. Place Sun on “Spring Equinox”. Place Full Moon. Spin and 
observe path of  Moon compared to path of  Sun.

2. Repeat for Sun starting at “Summer Solstice”.
3. Repeat for Sun starting at “Winter Solstice”.
4. Repeat for “Autumn Equinox”. Notice how the Autumn Equinox 

and Spring Equinox are about the same.

In earlier chapters, we learned that the Moon 
travels across the sky daily, just like the Sun. 
We also know that the Moon is lazy, so it loses 
almost an hour a day relative to the Sun.



131

The full moon in summer is low, 
in winter high

Spring and Autumn Equinoxes

Summer Solstice

Winter Solstice

Sunrise

Sunrise

Sunrise

Noon

Noon

Noon

Midnight

Midnight

Midnight

2 

3

1  &  4
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Put the Sun at each season, spring, summer, autumn, and winter, and place the Quarter Moon 
accordingly. Notice how the Quarter Moon is always one season away from the Sun. When the 
Sun is in spring, the First Quarter is at summer and the Last Quarter is at winter. When the Sun 

is in winter or summer, both Quarter Moons fall on the equinoxes.

Try the same thing with the Crescent and Gibbous Moons. When you use your 
Horizon Globe for Moon watching, try to notice the angle of  the Moon with the 

Sun and both of  their positions on the ecliptic. 

Noticing what part of  the ecliptic the Moon is on makes Moon watching 
fascinating. Since the Moon travels completely around the ecliptic every 
month, you can see where the ecliptic is all year round, no matter where the 
Sun is.

Being able to see the ecliptic in your mind will make finding stars, constellations 
and planets much easier and more fun.

Equipment 
needed:

Horizon Globe, 
sun, quarter 

moon

The Full Moon showed us some interesting facts 
about the sky. Let’s take a closer look at the Quarter 
Moon and how it acts during various seasons.

Exercise
1. Place Sun on “Spring Equinox” with the waxing Quarter Moon. 

Spin and notice the path the Moon travels.
2. Replace waxing Quarter Moon with waning Quarter Moon and 

again spin and notice how the Moon travels.
3. Repeat Exercises 1-2 for the following:
 a. Sun at “Summer Solstice”
 b. Sun at “Autumn Equinox”
 c. Sun at “Winter Solstice” 
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The quarter moon is always
one season away from the sun

Spring Equinox and the Waxing Quarter Moon

Spring Equinox and the Waning Quarter Moon

Sunrise

Sunrise

Noon

Noon

Midnight

Midnight

2 

1  

Quarter Moon 
and Seasons

The Quarter Moons will 
help you imagine the 
path of the ecliptic.
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Exercise

The Moon Maps the Ecliptic

1. With the Sun at the Spring Equinox, place all the Moon discs on 
the ecliptic in their proper places, first waxing, then waning.
2. Move the Sun to the Summer Solstice and repeat. Notice how the 
Moon traces out the ecliptic in each case.

The crafty sky uses two devices to confuse beginning astronomers. One 
is that everything in the sky turns around once a day. The second is 

that the Sun, Moon, and planets move along the angled ecliptic. Without 
a clear understanding the ecliptic, it’s hard to imagine sky-watching ever 

moving beyond chaos. 

You need to track the Sun for a year to define where the 
ecliptic is, but the Moon shows you every month.

Hopefully, if  you have completed the previous chapters, you have a pretty good grasp of  the ecliptic 
and how the sky works. This last chapter will reinforce that understanding.

Complete the following exercises with your Horizon Globe:

PlaCe tHe Sun on tHe SPrinG equinox. Then place all four Moon 
discs at once in their proper places along the ecliptic, first waxing, then 
waning. Notice how the waxing Moon traces out the high, summer half  
of  the ecliptic, and the waning Moon traces the low, winter half.

Move tHe Sun to tHe SuMMer SolStiCe. Again, place all four Moon 
discs first waxing then waning. Notice how the Moons trace the path of  
the ecliptic from Summer to Winter. 

Of  course you never see all the Moon phases together in real life, but seeing them this 
way on the Horizon Globe can be a powerful reminder of  the path of  the ecliptic.

Being able to identify the Zodiac constellations is another way to visualize the ecliptic, but this 
is a more advanced skill, and only works at night in fairly clear and dark skies. The Moon is a more 
accessible guide.

Equipment 
needed:

Horizon Globe, 
sun, all moons
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More

waning
quarter 
moon

Spring Equinox

Summer Solstice

sunrise

sunrisesunset

sunset

2 

1  
Waxing Moon Waning Moon

Waxing Moon Waning Moon
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