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 Object in the Sky Visible with  
Only the  
Human Eye

Visible Only  
through a 
Telescope

Visible  
during  
the Day

Visible  
at  
Night

Earth’s  
Atmosphere

Sun
 (Do not view 

directly)
 (View only with  

a special telescope)

Moon Sometimes

Planets Sometimes Sometimes Sometimes

Stars Sometimes Sometimes

Comets Sometimes Sometimes

Asteroids Sometimes Sometimes

Meteoroids Sometimes Sometimes

sky WatChÍng
When we sky watch, we look at everything above Earth. This includes 

what is in Earth’s atmosphere and the objects we can see beyond it,  
in  space . 

Why Do We Sky Watch?
Sky watching helps us understand more about Earth’s place in space. Earth is 

our home. It is also a planet that is part of a space neighborhood called the solar 
system. When we sky watch, we learn more about Earth and our neighbors both 

inside and outside the solar system. 

What Objects Are in the Sky?
There are thousands of objects in the sky above Earth. These are Earth’s neighbors— 

the Sun, the Moon, planets, stars, and flying space rocks (comets, asteroids, and 
meteoroids). Some can be seen at night and others can be seen during the day. 
Although some are visible with the human eye, all objects must be viewed through 
a telescope to be seen more clearly. 

space  
The area in which the solar system, stars, and galaxies 

exist, also known as the universe. 

When and How Can We See Objects in the Sky?

WHAT DOES  
IT MEAN
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earth’s atmosphere
The atmosphere around Earth is invisible. However, we can see 
matter, such as dust and water, in the atmosphere. We can also 
feel the temperature and movement of the air.

Watching the 
Atmosphere
People have always 
watched the skies. Only  
300 years ago, scientists  
discovered that the air around  
them and the skies just above were  
all part of the atmosphere. Thanks  
to more discoveries, we now know  
what the atmosphere is made of, what 
kind of matter and objects exist in it, 
and what it does for Earth.

The Earth’s atmosphere is the area that lies between Earth 
and space. This diagram shows the approximate relative 
sizes of the Sun and the planets. The distances between 
them are not to scale.

Venus

Earth

Earth’s atmosphere

Sky watching can be done during the day or 
night, with or without a telescope. Just look up!

Sun

Mercury Mars Jupiter

Saturn Neptune

Uranus
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    What Does earth’s 
atmosphere Look LÍke?

Wind, temperature, and clouds are all part of weather 
activity that happens in the atmosphere and affects Earth.

From Earth, the atmosphere, which includes the air around us, is invisible. 
However, we can see matter and objects in the atmosphere, and we see 

the daytime sky as blue.

The Atmosphere Ís Ínvisible, But …
Although the gases in the atmosphere are invisible,  water vapor , smoke, and 

dust carried in the air are visible. We can see clouds and weather activity, such as 
rain, snow, and lightning, in the atmosphere. We can also see and feel the effects of 

wind, and feel the temperature of the air.

Wind affects trees, 
plants, and people.

Temperature affects  
all life on Earth.

Atmosphere Fact
Scientists use balloons to find out 
about the atmosphere. They have 
equipment that can measure wind 
speed and temperature, and take 
samples of the different parts of  
the atmosphere. This helps them  

to understand what elements  
make up the atmosphere.

Clouds are made up 
of water vapor.

WHAT DOES  
IT MEAN

water vapor   
Tiny particles of water that are  

no longer a liquid and can be carried in the air. 
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The Atmosphere Makes the Sky Look Blue
If we were in space, the sky would look black during the day. On Earth, 
the sky looks blue. This is because of Earth’s atmosphere.

The Atmosphere Scatters Blue Light
The Sun’s light seems white, but it is really made up of every color. When this 
light shines on Earth, most colors reach the surface without stopping. However, 
blue light has a short wavelength that causes it to bump into particles in 
the atmosphere. When the blue light hits these particles, it scatters in different 
directions rather than going straight to Earth’s surface. The sky looks blue because 
when we look up we see that all of the blue light has been scattered.

 

The scattering of blue light in Earth’s atmosphere  
is called Rayleigh scattering.

Light from the Sun is 
made up of every color.

Other colors reach  
Earth’s surface.

When the Sun’s light hits the 
particles in the atmosphere, a lot 

of the blue light is scattered.
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    Why Ís the atmosphere 
Ímportant to earth?

The atmosphere is important to Earth in many ways.

Without the atmosphere, we would not have life on Earth. The atmosphere 
protects Earth from the harmful effects of the Sun. At the same time, it uses 

the Sun’s energy to provide the warmth, water, and air needed for life on Earth.

The Atmosphere Protects Earth from Meteoroids
Meteoroids are small space objects that are made of rock and travel through space.  
If they pass close to Earth, they are pulled toward Earth by its gravity. However,  

rather than crashing to Earth, most of these objects are burned up in the atmosphere.

What If There Were No Atmosphere?
Thousands of small space objects, such as meteoroids, burn up in or are slowed 

by Earth’s atmosphere every day. These objects travel between 12 and 43 mi. 
(20 and 70 km) per second! If there were no atmosphere, many of these 

objects would crash to Earth with great force.

The atmosphere protects 
Earth from meteoroid 

impacts, as most small 
space objects burn up in 

the atmosphere.

The atmosphere keeps Earth at 
the right temperature, acting 
like a blanket over the planet.

The atmosphere helps  
provide air and water so  

Earth can support life.

The atmosphere protects Earth 
from the Sun’s rays and keeps 

the temperature even.
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The Atmosphere Protects Earth from the 
Sun’s Rays
The Sun gives off radiation. Radiation is a form of energy. The Sun’s 
radiation reaches Earth in the forms of heat and light. Although heat  
and light are good for Earth, some parts of the Sun’s radiation can damage 
life on our planet. Most of the harmful radiation, such as UV rays, is filtered 
out by the ozone layer in the stratosphere.

What If There Were No Atmosphere?
If there were no atmosphere on Earth, more of the Sun’s 
heat and energy would hit Earth. The levels of radiation 
would be so high that plants, animals, and people would 
not be able to survive. 

Most of the Sun’s UV rays are stopped by the 
atmosphere, but some still reach Earth’s surface.

Atmosphere Fact
Even small amounts of UV rays are 
harmful to a person's skin and eyes. 
To be protected against its effects, 
you should wear sunglasses and 
sunscreen while out in the Sun.

UV rays from the Sun

Earth

Ozone layer in the 
stratosphere
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   What Ís the future of 
earth’s atmosphere?

Scientists have found that Earth’s atmosphere has warmed by 33ºF (0.6ºC) in 
the last thirty years. Although this may not seem like a lot, if temperatures 

keep rising like this it will have a huge effect on Earth’s life.

The Atmosphere Ís Getting Hotter
The heating of the atmosphere is called global warming. Most scientists think 

global warming has been largely caused by human activities. Burning fossil fuels 
and cutting down rain forests contribute to global warming. These activities put extra 

carbon dioxide gases into the atmosphere. This adds to the greenhouse effect and 
causes Earth to heat up.

FAMOUS SKY WATCHERS
Swedish scientist Svante Arrhenius 
was the first to link growing levels  
of carbon dioxide in the atmosphere 
to global warming. He was  
awarded a Nobel Prize in  
Chemistry in 1903.

Global warming has melted a 
lot of sea ice in the Arctic Ocean, 
reducing the habitat that animals 
—such as polar bears—need  
to live.
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The Ozone Layer Ís Becoming Thin
The ozone layer is a band of gas that sits in the 
stratosphere. It helps protect Earth from the Sun’s 
UV rays. In the 1970s, scientists noticed that the 
ozone layer was becoming thin in places. Scientists 
believe this was caused by chemicals called 
chlorofluorocarbons, or CFCs, which escaped into 
the atmosphere.

Between 1981 and 1999, a large hole 
grew in the ozone above the Antarctic.

Atmosphere Fact
In 1996, production of CFCs was 

stopped. Since then, the ozone has 
stopped thinning. Holes in the ozone 
layer are also slowly starting to repair 
themselves. The ozone might return 

to normal in another fifty years.

The ozone layer 

The ozone layer 

The ozone layer 

The ozone layer 

Antarctica 

Antarctica 

Antarctica 

Antarctica 

Hole in the 
ozone layer 

Hole in the 
ozone layer 

Hole in the 
ozone layer 

Hole in the 
ozone layer 
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  What are the Best Ways 
to WatCh the atmosphere?

The atmosphere is all around you and above you. Every time you look 
at the sky, you look at the atmosphere. The weather is what you see 

most often.

Weather Watching
Look at the sky and write down the time and what you see. Now look at the same 

part of the sky using binoculars or a telescope. Write down the time and what you 
can see now.

Satellite maps are also useful for weather watching. Look up a local weather site 
or national weather service site on the Internet. Find satellite maps for the time you 
looked at the weather.

How different are these views of the weather?

Equipment What It Is Used for

Binoculars or  
a Telescope

A pair of binoculars or a telescope will help you see objects 
in the atmosphere in more detail.

Satellite Map
A satellite map will help you look at the weather in your 
area. Visit the website of your weather service for an 
updated map.

Compass A compass will help you face the right direction when you 
are using the satellite maps.

Useful Websites
Greenhouse Effect: http://www.epa.gov/climatechange/kids/greenhouse.html

The Nine-Eyed MISR: http://spaceplace.nasa.gov/en/kids/misr_xword/misr_xword2.shtml

Satellite Images: http://www.weather.gov/sat_tab.php?image=ir

Scattering of Light: http://scifiles.larc.nasa.gov/text/kids/Problem_Board/problems/light/
sim2.html

Useful Equipment for Backyard Weather Watching
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asteroids Small, rocky, or metal space objects that orbit the Sun.

atmosphere The layer of gases that surrounds a planet, moon, or star.

carbon dioxide  An invisible gas that is produced when humans and animals breathe.

comets Small, rocky and icy space objects that have long, shining tails that  
are visible when orbiting near the Sun.

fossil fuels Substances that formed in the Earth’s crust from the remains of plants and 
animals that lived millions of years ago, and which produce energy when 
burned (such as coal, oil, and natural gas).

gases Substances that are not solid or liquid, and are usually invisible.

gravitational The forces of gravity that attract two objects toward each other. 
  pull 

gravity The force that attracts all objects toward each other.

matter A substance of a particular kind, such as gas and dust.

meteoroids Small space objects that are made of rock and metal, ranging from several feet 
wide to the size of a pea.

nitrogen An invisible gas that makes up 78 percent of Earth’s atmosphere.

orbit To travel around another, larger space object.

oxygen An invisible gas produced by plants that makes up about 20 percent of Earth’s 
atmosphere and makes air breathable.

ozone layer A band of gas found within the stratosphere and which absorbs many of the 
Sun’s harmful rays.

particles Very small parts of substances or matter.

radiation Energy that travels in the form of waves or rays and can be harmful to  
living things.

satellites Natural or human-made objects that orbit a planet.

solar system The Sun and everything that orbits it, including planets and other  
space objects.

space The area in which the solar system, stars, and galaxies exist, also known  
as the universe.

ultraviolet  Invisible rays that are a part of sunlight and are harmful to human eyes 
  (UV) rays and skin in large amounts.

water vapor Tiny particles of water that are no longer a liquid and can be carried  
in the air.

wavelength The waves in which light and sound travel; different types of  
sounds and colors have waves of different length.

gLossary
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A
air movement,    5, 11, 12, 16, 24
airplanes,    12, 19, 20, 21
animals,    7, 16, 18, 23, 26
auroras,    14

C
carbon dioxide,    26, 28
clouds,    8, 11, 13, 17, 27

D
dust,    8, 10, 11, 14

E
equator,    24
exosphere,    10, 15

F
flying,    4, 12, 18, 19, 20, 21
formation of the atmosphere,    6, 7

G
gases,    6, 7, 8, 10, 11, 12, 15, 20, 21, 
26, 28, 29

global warming,    28
gravitational pull,    20
gravity,    20, 21, 22
greenhouse effect,    24, 25, 28, 30

L
layers of the atmosphere,     6, 10–15, 19

M
mesosphere,    10, 13
meteoroids,    4, 13, 22

N
nitrogen,    26
noctilucent clouds,    13
North Pole,    14, 24

O
oxygen,    7, 21, 26
oxygen cycle,    26
ozone layer,    12, 23, 29

P
pollution,    19

R
radiation,    23, 25
Rayleigh scattering,    9

S
satellites,    15, 19, 30
scattered light,    9, 30
smoke,    8, 10, 19
solar system,    4
South Pole,    14, 24
space stations,    19
stratosphere,    10, 12, 13, 21, 23, 29
Sun,    4, 5, 6, 9, 11, 12, 14, 16, 22, 23, 
24, 25, 26, 27, 29

T
temperature,    5, 8, 10, 11, 13, 14, 
15,16, 22, 24, 25, 28

thermosphere,    10, 14
troposphere,    10, 11, 12, 17, 21

U
ultraviolet (UV) rays,    12, 14, 23, 29

W
water,    5, 6, 8, 10, 11, 12, 17, 22, 26, 27
water cycle,    26, 27
water vapor,    8, 10, 12, 17, 27
weather,    8, 11, 12, 15, 16, 17, 24, 27, 30
wind,    8, 11, 17, 24




