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Earth's Atmaosphere
o | mportance of the Atmosphere

e Earth's Isathin layer of air
that forms a protective covering around
the planet. 4

e Earth's atmosphere maintains a balance

between the amount of heat absorbed from
the Sun and the amount of heat that escapes
pack Into space.

t also protects life-forms from some of the
Sun's harmful rays.
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Earth's Atmaosphere

Makeup of the Atmosphere

» Earth'satmosphere is a mixture of gases,
solids, and liquids that surrounds the planet.

* |t extends from Earth's surface to outer space.
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Earth’s Atmosphere

Makeup of the Atmosphere

o Earth's early atmosphere, produced by
erupting volcanoes, contained nitrogen and
carbon dioxide, but little oxygen.

e Then, morethan 2
billion years ago,

Earth's early organisms
released oxygen into
the atmosphere as they
made food with the aid
of sunlight.
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Earth's Atmaosphere

Makeup of the Atmosphere

« Eventually, alayer rich in ozone (O,) that
protects Earth from the Sun's harmful rays
formed in the upper atmosphere.

e Thisprotective layer eventually allowed
green plants to flourish all over Earth,
releasing even more oxygen.
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Earth's Atmaosphere

Gasesin the Atmosphere

e Thiscircle graph shows the percentages of
the gases, excluding water vapor, that make
up Earth's atmosphere.

Argon (0.93%)
\

\
Carbon dioxide "'-.,|
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Earth’s Atmosphere

Gasesin the Atmosphere

e The composition of the
atmosphere is changing in
small but important ways.
For example, car exhaust
emits gases into the air.

Humans burn fuel for energy.

Increasing energy use
may Increase the amount
of carbon dioxide in the
atmosphere.
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Earth's Atmaosphere

Solidsand Liquidsin
Earth's Atmosphere

 |n addition to gases, Earth's atmosphere
contains small, solid particles such as dust,

salt, and pollen.

e The atmosphere also contains small liquid
droplets other than water droplets in clouds.
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Earth’s Atmosphere

Solidsand Liquidsin
Earth's Atmosphere

* The atmosphere constantly moves these
liquid droplets and solids from one region

to another. e For example, the

aimosphere above you
may contain liquid
droplets and solids from
an erupting volcano
thousands of kilometers
from your home.
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Earth's Atmaosphere

L ayers of the Atmosphere

e Earth’'s

’ Exosphere

eSS atmosphere
has layers.

 Therearefive
layersin Earth’s
atmosphere, each
with its own
properties.




Earth's Atmaosphere

L ayers of the Atmosphere

* Thelower layersinclude the troposphere
and stratosphere.

* The upper atmospheric layers are the
mesosphere, thermosphere, and exosphere.

e The troposphere and stratosphere contain
most of the air.
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Earth's Atmaosphere

L ower Layersof the Atmosphere

e You study, eat, sleep,
and play inthe
, whichis
the lowest of Earth’s
atmospheric layers. 4

|t contains 99
percent of the water
vapor and 75
percent of the
atmospheric gases.
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Earth's Atmaosphere

L ower Layersof the Atmosphere

e The stratosphere, the layer directly above

the troposphere, extends from 10 km above
Earth's surface to about 50 km.

A portion of the stratosphere contains higher
levels of agas called ozone.

e Each molecule of ozone Is made up of three
oXxygen atoms bonded together.
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Earth's Atmaosphere

Upper Layersof the Atmosphere

* The mesosphere extends from the top of the
stratosphere to about 85 km above Earth.

e Thethermosphere is named for its high
temperatures.

e Thisisthe thickest atmospheric layer and
IS found between 85 km and 500 km
above Earth.
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Earth's Atmaosphere

Upper Layersof the Atmosphere

 Within the mesosphere and thermosphereisa
layer of electrically charged particles called the
(I AH nuh sfihr). <4

e Thelonosphere

allows radio waves
to travel across the
country to another
city.
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Earth's Atmaosphere

Upper Layersof the Atmosphere

* During the day, energy from the Sun interacts
with the particles in the ionosphere, causing
them to absorb AM radio frequencies.

e At night, without solar

energy, AM radio
transmissions reflect off
the ionosphere, allowing
radio transmissions to
be recelved at greater
distances.
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Earth's Atmaosphere

Upper Layersof the Atmosphere
* The space shuttle orbits Earth in the exosphere.
* The exosphere has so few molecules that the
Wi ngs of the shuttl e are useless.

Al - Inthe exosphere, the
§| Spacecraft relieson

bursts from small
rocket thrustersto
move around.

| « Beyond the exosphere
IS outer space.
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Earth's Atmaosphere

Atmospheric Pressure

o Atmospheric gases have mass.

» Atmospheric gases extend hundreds
of kilometers above Earth's surface.

* AsEarth's gravity pulls the gases toward
Its surface, the weight of these gases
presses down on the air below.

@ “CHAPTER RESOURCES B




Earth's Atmaosphere

Atmospheric Pressure

e The molecules nearer Earth's surface are
closer together.

e Thisdense air exerts more force than the less
dense air near the top of the atmosphere.

e Force exerted on an areais known as
pressure.
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Earth’s Atmosphere

Atmospheric Pressure

* AIr pressure is greater near Earth's surface
and decreases higher in the atmosphere.

| Air Pressure Changes with Altitude ° PeOpl efind it
difficult to

breathe in high
mountalns
because fewer
mol ecul es of
oIS o =0 ar exist there.

Altitude (km)

Pressure (millibars)
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Earth's Atmaosphere

Temperaturein Atmospheric Layers

 The Sunisthe  Temperature of the Atmosphere at Various Altitudes
source of most > Eephars__
of the energy on
Earth.

Before It reaCheS = Mesosphere

4

Stratosphere

Earth's surface,

energy from the -—
Sun must pass -
through the 0 e T S

2100 280 260 240 220 0 20" 400 600 800

atmOSpher e_ Temperature (8C)
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Earth's Atmaosphere

Temperaturein Atmospheric Layers

e Because some _ Temperature of the Atmosphere at Various Altitudes
layers contain < e e
gases that easlily
absorb the Sun's

energy while other |g Mesosphare

4

Stratosphere

layers do not, the
various layers ——
have different oncentration el
temperatures. O v —

2100 280 260 240 220 0 20" 400 600 3{!0
Temperature (8C)
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Earth's Atmaosphere

Temperaturein Atmospheric Layers

Molecules that
make up air in the
troposphere are
warmed mostly by
heat from Earth's
surface.

The Sun warms
Earth's surface,
which then warms
the air above it.

| Temperature of the Atmosphere at Various Altitudes

Exosphere
Thermosphere

Mesosphere

4

Stratosphere

o Trunshere
O b Ty
2100 280 260 240 220 O 20" 400 600 800

Temperature (8C)

2
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Earth's Atmaosphere

Temperaturein Atmospheric Layers

e Molecules of _ Temperature of the Atmosphere at Various Altitudes
ozone in the < SRR
stratosphere
absorb some of

the Sun'senergy. |[§ T/p.,

 Energy absorbed Sl Siaiciprers
mOI eCU| eS ra| SeS _h___-:-_ Truushere
the temper ature. o 2100 280 260 %I'?:?n pl:gtumﬂ[ac]lﬂ 400 600 800
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Earth's Atmaosphere

Temperaturein Atmospheric Layers
e Because more

| Temperature of the Atmosphere at Various Altitudes

ozone molecules ,
are in the upper |
portion of the _
stratosphere, the |8 piEsosiere

Thermosphere

temperature in g /
this layer rises — Statosphers
with Increasing oncentration -

al tl tUde. o _h___-:-_ Truushere

2100 280 260 240 22{'.' 0 20" 400 600 800
Temperature (8C)
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Earth's Atmaosphere

Temperaturein Atmospheric Layers

e Thetem per ature ~ Temperature of the Atmosphere at Various Altitudes
In the mesosphere A
decreases with
altitude.

Mesosphere

The thermosphere i /
and exosphere are — Siiciphars
thefirst layersto oncentration -

. I
recel Ve the Sun S -’: Truushere
i e e o e R LT
rayS nzmu 280 260 240 220 0 20" 400 600 800
" Temperature (8C)
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Earth's Atmaosphere

Temperaturein Atmospheric Layers

e Few molecules ~ Temperature of the Atmosphere at Various Altitudes
are in these I e
layers, but each
molecule has a
great deal Of < Mesosphere

4

- Siicibhas
e Temperatures -
here are high. o] > Troposphere

2100 280 260 240 22{'.' 0 20" 400 600 3{!0
Temperature (8C)

energy.
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Earth's Atmaosphere

The Ozone Layer

 Within the stratosphere, about 19 km to 48 km
above your head,
lles an atmospheric
layer called the

. )

e Ozone is made of
oxygen.

 Although you cannot
see the ozone layer,
your life depends on It.
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Earth's Atmaosphere

The Ozone Layer

e An ozone molecule is made up of
three oxygen atoms bound together.

* The ozone layer contains a high
concentration of ozone and shields
you from the Sun's harmful energy.
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Earth's Atmaosphere

The Ozone Layer

Ozone absorbs most of the ultraviol et
radiation that enters the atmosphere.

IS one of the many
types of energy that come to Earth from
the Sun. 4

2
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Earth's Atmaosphere
o CFCs

e Evidence existsthat some air pollutants are
destroying the ozone layer.

e Blame hasfallen on

(CFCs), chemical compounds used in some
refrigerators, air conditioners, and aerosol
sprays, and in the production of some foam

packaging. 4
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Earth's Atmaosphere
o CFCs

» Chlorofluorocarbon molecules destroy ozone.

e \When achlorine atom from a
chlorofluorocarbon molecule comes near a
molecule of ozone, the 0zone molecul e breaks

apart.

One of the oxygen o @ L

atoms combines with & . | SR
the chlorine atom, and
therest form aregular,

two-atom molecule.
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Earth's Atmaosphere
o CFCs

* These compounds don't absorb ultraviol et
radiation the way ozone can.

 |n addition, the original chlorine atom can
continue to break apart thousands of
ozone molecules.

e Theresult isthat more ultraviolet radiation
reaches Earth's surface.
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Earth's Atmaosphere

The Ozone Hole

* The destruction of ozone molecules by CFCs
seems to cause a seasonal reduction in ozone
over Antarctica called the ozone hole.

e Every year beginning in late August or early
September the amount of ozone in the
atmosphere over Antarctica beginsto
decrease.
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Earth's Atmaosphere

The Ozone Hole

By October, the ozone concentration
reaches its lowest values and then begins
to Increase again.

By December, the ozone hole disappears.
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o Section Check
Question 1

The lowest of Earth’s atmospheric layersisthe

A. exosphere
B. ionosphere
C. mesosphere
D. troposphere
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o Section Check
Answer

"he answer IsD.
The troposphere
extends up to about
10 km.
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o Section Check
Question 2

Where Is the ozone layer |ocated?

A. mesosphere

B. stratosphere
C. thermosphere
D. troposphere
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o Section Check
Answer

he answer Is B.
he ozone layer Is
located In the
stratosphere, which

extends up to about
50 km.

@ “CHAPTER RESOURCES




o Section Check
Question 3

Which layer of Earth’s atmosphere is the
thickest?

A. mesosphere

B. stratosphere
C. thermosphere
D. troposphere

@ “CHAPTER RESOURCES




o Section Check
Answer

he answer IS C.
The thermosphere
IS found between
85 km and 500 km
above Earth’s
surface.
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Energy lransferiin the Atmaosphere

Energy from the Sun

e The Sun provides most of Earth's energy.

* \When Earth receives energy from the
Sun, three different things can happen to
that energy.
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Energy Transfer inthe Atmosphere

Energy from the Sun

e SOme energy Is
reflected back into
space by clouds,
particles, and
Earth's surface.

Some Is absorbed
by the atmosphere
or by land anc
water on Earth's
surface.

6% reflected by
the atmosphere

25%

reflected 15% absorbed

by the

4% reflected atmosphere

from Earth's
surface surface

———

50% directly or indirectly
absorbed by Earth's surface
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Energy lransferiin the Atmaosphere

Heat

e Heat Isenergy that flows from an
object with a higher temperature to
an object with alower temperature.

» Energy from the Sun reaches Earth's

surface and heats It.

e Heat then istransferred through the
atmosphere in three ways—radiation,
conduction, and convection.
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Energy lransferiin the Atmaosphere

Radiation

* Energy from the Sun reaches Earth in the
form of radiant energy, or radiation.

IS energy that
IS transferred in the form
of rays or waves.

e Earth radiates some of
the energy It absorbs
from the Sun back
toward space.
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Energy lransferiin the Atmaosphere

Conduction

IS the
transfer of energy
that occurs when
mol ecules bump
INto one another.

Molecules in warmer objects move faster than
molecules in cooler objects.

* \When objects are in contact, energy IS
transferred from warmer objects to cooler
objects.
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Energy lransferiin the Atmaosphere

Conduction

e Earth’s surface conducts energy directly to
the atmosphere.

e Asar movesover warm land or water,

moleculesin air are heated by direct contact.
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Energy lransferiin the Atmaosphere

Convection

1S
the transfer of
heat by the flow
of material. 4
 How doesthis
happen?
e Convection
circulates heat

throughout the
atmosphere.
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Energy lransferiin the Atmaosphere

Convection

 When air 1Iswarmed, the moleculesin it
move apart and the air becomes |l ess dense.

» AIr pressure decreases because fewer
molecules are In the same space.

 In cold air, molecules move closer together.
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Energy lransferiin the Atmaosphere

Convection

e The alr becomes more dense and air
pressure increases.

e Cooler, denser air ssnks while warmer,

less dense air rises, forming a convection
current.
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Energy Transfer inthe Atmosphere

TheWater Cycle

IS aterm that describes all the
water on Earth’s surface. «)

* The constant cycling of water between the
atmosphere and the hydrosphere plays an

Important role in
determining
weather patterns
and climate types.
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Energy lransferiin the Atmaosphere

Earth’s Atmosphereis Unique

On Earth, radiation from the Sun can be
reflected into space, absorbed by the
atmosphere, or absorbed by |land and water.

Onceltis
absorbed,
heat can be
transferred b s
by radiation,
conduction,

Or convection.

2
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Energy lransferiin the Atmaosphere

Earth’s Atmosphereis Unique

Why doesn’t life exist on Mars or Venus?
Marsisacold, lifeless world because its
atmosphere is too thin to support life or to
hold much of the Sun’s heat.

On the other hand, gases in Venus's dense

atmosphere trap heat coming from the Sun.

The temperature on the surface of Venus
1S4/70°C.

Living things would burn instantly if they
were placed on Venus's surface.
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° Section Check
Question 1

Energy that istransferred in the form of waves
Or raysis

A. electricity

B. condensation
C. radiation

D. thermal power
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° Section Check
Answer

The answer Is C. Radiation Is one way that heat
IS transferred within Earth’ s atmosphere.
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° Section Check
Question 2

What i1s meant by the term “hydrosphere” ?

Answer

Hydrosphere refersto all the water on Earth’s
surface.
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° Section Check
Question 3

Once energy from the Sun is absorbed on
Earth, how can it be transferred?

Answer

Energy from the Sun can be transferred by
radiation, conduction, and convection.
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Air: Mevement

Forming Wind

e Earth ismostly rock or land, with three-
fourths of Its surface covered by a
relatively thin layer of water, the oceans.

* Thesetwo areas strongly influence global
wind systems.
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Air: Mevement

Forming Wind

* Uneven heating of Earth’s surface by the Sun
causes some areas to be warmer than others.

e Thiscauses ar pressure to be generally lower
where air Is heated.

e \Wind Isthe movement of air from an area of
higher pressure to an area of lower pressure.
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Al Movement

Heated Air

e Areas of Earth recaive different amounts of
radiation from the Sun because Earth i1s curved.

The heated air
at the equator

1S less dense,
O It IS
displaced by
denser, colder
air, creating
convection currents.
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Air: Mevement

Heated Air

e Thiscold, denser air comes from the poles,
which receive less radiation from the Sun,
making air at the poles much cooler.

e Theresulting dense, high-pressure air sinks
and moves along Earth’ s surface.

@ “CHAPTER RESOURCES




Air: Mevement

The Coriolis Effect

e Therotation of Earth causes moving air and
water to appear to turn to the right north of

the equator and
to the left south —
of the equator. e, 2

 Thisiscalled e Asislgett ot

the ™ o /
(kohr ee OH S Vithout Cortols
lus) )
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Air: Mevement

The Coriolis Effect

e Theflow of air caused by differencesin the
amount of solar radiation received on Earth’s
surface and by the Coriolis effect creates
distinct wind patterns on Earth’ s surface.

@ “CHAPTER RESOURCES




Air: Mevement

Global Winds

Early sallors discovered that the wind
patterns on Earth helped them navigate
the oceans.

Sometimes sailors found little or no wind to
move their sailing ships near the eguator.

It also rained nearly every afternoon.

Thiswindless, rainy zone near the equator
IS called the doldrums.

2
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Air: Mevement

Surface Winds

* AIr descending to Earth’ s surface near 30°
north and south latitude creates steady
winds that blow In tropical regions.

e These are called trade winds because early
sallors used their dependability to establish
trade routes.
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Air: Mevement

Surface Winds

» Between 30° and 60° |atitude, winds
called the prevailing westerlies blow In
the opposite direction from trade winds.

* Prevailing westerlies are responsible for
much of the movement of weather across
North America.
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Air: Mevement

Surface Winds

* Polar easterlies are found near the poles.

* Near the north pole, easterlies blow from
northeast to southwest.

* Near the south pole, polar easterlies blow
from the southeast to the northwest.
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Al Movement

Windsin the Upper Troposphere

e Narrow belts
of strong
winds, called

blow near the

top of the
troposphere. «
 The polar jet stream forms at the boundary of

cold, dry polar air to the north and warmer,
more moist air to the south.
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Air: Mevement

Windsin the Upper Troposphere

* The et stream moves faster in the winter
because the difference between cold air
and warm air is greater.

e Thejet stream helps move storms across
the country.
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Air: Mevement

L ocal Wind Systems

» Globa wind systems determine the major
weather patterns for the entire planet.

o Smaller wind systems affect local weather.
 If you live near alarge body of water,

you' re familiar with two such wind
systems—sea breezes and |and breezes.
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Al Movement

Sea and L and Breezes

* A IS
created during the =Y 1=
day becatise solar NP Y
radiation warms the e el
land more than the
water. 4

o Alrover thelandis
heated by conduction.
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Al Movement

Sea and L and Breezes

e Thisheated air i1sless
dense and has |lower =
preSSUre E _Warm aif ¢ .

» Cooler, denser air over S w i %

the water has higher
pressure and flows
toward the warmer,
less dense air.

e A convection current results, and wind blows
from the seatoward the |land.
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Al Movement

Sea and L and Breezes

e Thereverse
occurs at night,
when land cools
much more
rapidly than

ocean waler.

Alr over the
land becomes
cooler than air
over the ocean.
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Al Movement

Sea and L and Breezes

e Cooler, denser air above the land moves over
the water, as
the warm air
over the water
Il Ses.
Movement of air
toward the water

from theland iIs
caled a

.
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e Section Check
Question 1

What results from the Coriolis effect?
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° Section Check
Answer

Moving air turnsto the right in the northern
hemisphere and to the left in the southern
hemisphere as aresult of the Coriolis effect.

oy

Actual path of wind

/th of wind
thu t Coriolis
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e Section Check
Question 2

Narrow belts of strong winds blowing near the
top of the troposphere are

A. arctic blasts
B. doldrums
C. El Ninos

D. |et streams

@ “CHAPTER RESOURCES




e Section Check
Answer

he answer i1sD. The jet stream moves faster
IN the winter because of the greater temperature
difference between cold and warm air.
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e Section Check
Question 3

Which of these s created during the day when
solar radiation warms the land more than the
water?

. | et stream
. land breeze
. polar stream
D. sea breeze
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e Section Check
Answer

The answer iIsD. Cooler air over the water flows
toward the warmer air on land, creating a sea
breeze.

;g Warm air -

2
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End of Chapter Summary File

@ “CHAPTER RESOURCES




