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If the scientists had taken
their air samples in a place free
from pollution, their tests would
have had the following results.
About 79% of each sample would
have been the gas nitrogen.
Nitrogen is the most abundant gas
in the earth's atmosphere. The sec-
ond most common gas is oxygen
that would have made up about
20% of the sample. The remain-
ing 1% would have contained
mostly argon, carbon dioxide, and
water vapor.

Studies conducted by bal-
loons, planes, and rockets have
helped us learn a lot about
our atmosphere. For ex-
ample, everyone
knows that the
higher you go in
a balloon, the
lower the air
temperature
is. At first,
this may
s e e m
strange
since you
are getting
closer to :
the Sun that > _
is the source
of the Earth's
heat. However,
scientists have
learned that solar en-
ergy warms the air very
little as it passes through it. In-
stead, the energy warms the sur-

face of the Earth, which in turn
warms the air near it.

For years, scientists felt that
as you went higher, the tempera-
ture would continue to drop
steadily until it reached the deep
cold of space. Surprisingly, this
was found not to be the case. There
are several levels at which the tem-
perature changes reverse direction.
Scientists use these temperature
changes to divide the atmosphere
into layers.
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Atmosphere:the layer of gases that surrounds the Earth
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The layer closest to the Earth
is called the troposphere. This is the
layer in which we live. Because of
the pull of the earth's gravity, about
90% of the gases that make up the
atmosphere are found in this layer.
It is in the troposphere that most of
the changes we call weather occur.
Temperatures in the troposphere
average about 15°C near the surface
and decrease to about -55°C as you
move upward.

At aheight of about 11 km, the
temperature starts to increase. This
marks the beginning of the second
layer, called the stratosphere. The
boundary is not sharp. The tem-
perature gradually starts to increase
with altitude to a high of about
10°C . Air in the stratosphere is thin-
ner than in the troposphere. It con-
tains very little moisture and dust.
As a result, there is practically no
weather there.

Around
50 km above
earth's surface,
the strato-
sphere con-
tains a high
percentage of
a gas called
ozone. Ozone
is a form of
oxygen that
absorbs most

The Iayérs of the atmosphere are determined by temperature changes.

REETURERSHENER.

of the harmful ultraviolet rays from
the Sun. Absorbing this energy is
what causes the higher
temperatures in this layer. Many
scientists are concerned that
pollution in the atmosphere may be
breaking down the protective layer
of ozone. If this happens, strong
ultraviolet rays could be harmful to
life on the Earth. It could also
change the earth's climate.

The stratosphere also contains
a broad, fast flowing “river” of air
circulating around the world. This
is called the jet stream. The jet
stream plays an important role in
controlling the weather in the trop-
osphere below. Jet planes often fly
in the stratosphere to avoid bad
weather or to be “carried” by the
jet stream.

Above the ozone layer of the
stratosphere, temperatures begin to
drop once more. This is the begin-
ning of the mesosphere. At the top
of the mesosphere, about 80 km
above the earth, temperatures reach
-75°C . These temperatures start to
rise again in the top layer of the at-
mosphere, the thermosphere. There
is no exact end to the thermosphere.
The gases just continue to spread
out until you are in space. This is
thought to occur somewhere
around 600 km high. Even though
the gases are so thinly spread here,
the temperature of the thermo-
sphere may reach 2,000°C . This is
due to the solar radiation there
gases absorb.
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Scientists use these tem-
perature changes to
divide the atmosphere
into layers.
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The equator receives
direct rays of sunlight, but
the poles receive slanting
rays.
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When solar energy is absorbed
by air molecules, the atoms either
gain or lose electrons. Many of the
gas molecules between 80 and 400
km have become electrically
charged particles called ions. This
part of the mesosphere and the ther-
mosphere is called the ionosphere.
The ionosphere is important in
communications. It can reflect
many types of radio waves, allow-
ing them to be “bounced” around
the world.

About 20% of the solar radi-
ation that reaches the earth is ab-
sorbed by the gases in the atmos-
phere. Another 33% is reflected
back into space by clouds, snow,
and ice. Most of the 47% that
reaches the surface of the earth is
visible light. This radiation is ab-
sorbed by the land and oceans.
However, it is not evenly distrib-
uted over the earth's surface.

Several factors affect the
spread of this radiation over the
earth . The first is the earth's shape.
Since the Earth is a sphere, the sun's
rays strike different places at dif-
ferent angles. Near
the equator the Sun
passes almost di-
rectly overhead.
Here these direct
rays warm the sur-
face the most.
North and south of
the equator, the
surface of the
sphere curves

away from the Sun. Thus the rays
strike at a lower angle and spread
out over greater distances. As a re-
sult, these locations receive less
solar energy than the equator. The
poles receive the least energy.

A second factor is that land
and water do not absorb energy at
the same rate. Land warms up faster
than water does. At night or in the
winter, the land loses its heat and”
cools down faster than the water.
Other factors include the tilt of the
earth's axis, its day and night peri-
ods, and its path around the Sun.

This unequal spreading of
radiation causes unequal heating of
the earth's surface. Since the atmos-
phere is heated by the surface be-
neath, it too is heated unequally. Air
near the equator is heated more than
air near the poles. Heated air
expands. This means that warm air
at the equator is less dense than cold
air at the poles. The density of the
air determines the force with which
it presses down on the earth's sur-
face. This force is measured as air
pressure. Cold air presses down on
the earth with a greater pressure
than does warm air. Cold air is said
to have a high pressure. Warm air
is said to have a low pressure.

These density differences are
also the reason why air moves. In
general, air flows from a region of
high pressure toward one of low
pressure. Thus, cold, dense air from
the poles would flow toward the
equator along the surface of the




237Uy FIRBONPHRE R,
SO PAVERAR I PSR 200 1
{1:80~400 K&, VF27 Uk 1
IWOAFRE 1, BRAMES o AR
P ANX T PR Lo
HLE DRl R T “EREIR TS
P, fEenIneioiek
IR

Sk R KA P £
20% PR CHUY AW cnie 5341
3Bzt TTRUKIE IR %E o 51
IRHERAGITINIAT NI Y HE ] Wo
ARy S e AN TRED I M o
ANieL, XY RS EER Aaifii U )
22055 fi)o

HAMGX TR SRS 403 Ay
WEAIA . T REERIEZAR
H R OEER AR, PRBTDGS I #%
WAl {ESEIDAERE, N
FIU T sl b2 Wit fhiX
JL, IXEEPTFE DA AR o
LRV, kA
BB s e 1HAE, BIDGR),
BSOSt Ko
SR, IXSEIX N KBHAELL A
WY RS2 Wil Vo

WEZ JHAVKIRINGER:
WA 0o BliTHM 2K
Pho (EAMesl AR, BlitebtKiii

WK LGRS Al LA Kid
A1, ARRuEEm, L
JOBERVILEN LT

HEMRX AR S A Ve 1
Bk AMIIABY 2 e TR
JEHUE PO AREA, DE
PNV 1195 7 L <3 S B 1] [ ]
78 LM i sl $h
IR, IXBERRARTEIEZS A
WP 25" TR Ko 287 U
EDSE BRI KD X Hp
NV)7 i 5o 737 Ohpil
R T34 o TERINBE
B3 UM e W77 LA IR
JEo

W JE S e s ARt ke
Mo —BeRBE, 28/ LMl dhlX
b (] WAL RO N T o [T

Only 47% of the solar rays
that reach the Earth
actually reach the surface.
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33% of the sunlight reaching
the Earth is reflected.
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Earth. At the equator, it would be
warmed and expand. The warm air
would then be pushed upward
by more cold air moving in
behind it. The warm air
would flow back to-
ward the poles at the
top of the tropo-
sphere. Here it would
cool, become denser,
sink, and flow back
toward the equator.
The upper right illus-
tration shows this gen-
eral circulation. This
pattern is affected by
many factors. In the North-
ern Hemisphere, the path of any
object traveling north or south
above the Earth appears to curve
to its right. Actually, the object
travels in a straight line, the Earth
simply moves beneath it. Of
course, this is more visible
when the object is trav-
eling long distances.
This is called the
Coriolis effect. In
the Southern Hemi-
sphere, the effect is
an apparent curve to
the left.

The Coriolis ef-
fect breaks the gen-
eral circulation into a
series of smaller wind
belts. In each hemisphere,

PR B
Earth's spinning

apparent motion R7EiZE
apparent path of ball
(curved to right)
BREVLERR
(mH1R)

MBS
Earth's spinning
The Coriolis effect is a result of the Earth's rotation.
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rising air near the equator produces
a calm region called the doldrums.
Here there are only weak surface
winds.

In the upper parts of the tropo-
sphere, the warm air rising from the
doldrums turns north and south. As
this air moves toward the poles, it
is cooled. About one fourth of the
way to the poles, most of this air
sinks back to the surface. In this
area of sinking air, there is also little
surface wind. At the surface, the
sinking air divides. Some of it flows
toward the equator. The Coriolis
effect turns this air so that it blows
from the east. This creates the warm
and steady belt of trade winds.

The rest of the sinking air
moves along the surface toward the
poles. The Coriolis effect and other
forces turn this wind so it blows
from the west. These wind belts are
called the westerlies. It is very hard
to explain why this belt exists. We
will just say that it does. Most of
China is beneath this belt so most
of our weather moves from west to
east.

The westerlies blow
northeastward until they meet with
very cold air moving along the sur-
face toward the equator. This is the
cold sinking air from the poles. It
too has been turned by the Coriolis
effect until it seems to come from
the east. This belt of winds is called
the polar easterlies. The movements
of the major wind belts are a major
factor in controlling the weather.
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Cold, dense polar air
flows toward the equator,
while warm, less dense
air rises and flows toward
the poles.
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The earth's wind belts are
effected by the Coriolis
effect.
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Air is all around us.
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THE ATMOSPHERE

Man lives on the Earth. But he
also lives in a blanket of air. This
layer of air that surrounds the Earth
is called the atmosphere. The
atmosphere surrounds the
Earth completely and is about
1,500 kilometers thick. The
atmosphere influences the
land and sea areas that lie
below it, and these areas, in
turn, influences the atmos-
phere that lies above.

Without the atmosphere,
we would not be able to live

on the Earth. There

3 would be no air for us

/ to breathe. The Earth

// would be very, very

hot in the day and

very, very cold at

night.

Things to Do

(1)Stretch out your hand in line
with your shoulders. Swing it
quickly round. What can you feel?

What you felt is the air. We
cannot see the air but we can feel
it. We feel it when it is moving. We
can also feel it when we move in it.

(i1)Now take a piece of paper
in your hand. Swing your hand
round again. You can see that the
piece of paper is bent when your
hand is moving.

The air pushes against things
when they move in it. It pushed
against the paper when it moved.
That is why the paper became bent
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Plants need air to live.

EYEERETS.

when you moved it. You can feel
the air pushing against you when
you are in a moving car. You can
also feel it when you cycle or run.

When air moves, it is called a
wind or breeze. Sometimes the air
moves very fast and causes a very
strong wind. A strong wind can
destroy things. It can blow down
trees and houses.

DO LIVING THINGS NEED

AIR?

Air is all around us. It is
around us as we walk and play.
From the moment we are born, we
are surrounded by air. When we sit
down, it is around us. When we go
to bed, air is also around us. Wher-
ever we are on the Earth, we are
surrounded by air. We live in air.

All living things need air. Liv-
ing things cannot live without air.

We can go without food or water
for a few days, but we cannot live
for more than a few minutes with-
out air. We breathe in air. When we
are working or running, we need
more air. So we breathe faster than
usual. When we are asleep, we need
less air.
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Animals also need air to live.
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AIR OCCUPIES SPACE

When you pack your bag with
books, your books occupy some
space in your bag. If you ask your
friends to put their books in your
bag, there will come a time when
no more books will enter your bag.
This is because all the books oc-
cupy space and the space in your
bag is not big enough for all the
books to enter.

All things must occupy space.
Air too occupies space. We cannot
see air, so how do we know that it
occupies space?

Things to Do

Let's find out if air occupies

space. Crumple a piece of paper,

two holes

one hole
—iR AR

Can air take the place of coconut “water” ?
TSEEMAHTF k7 PAEL?
Why is it easier to pour the “water” out of a coconut with two holes?
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and put it in a jar such that when
you overturn the jar, the paper will
not fall out.

Fill a bucket with water and
slowly push the jar upside down
into the bucket of water. Make sure
the jar is upright all the time it is
being pushed down. Do not tilt it.
Do you see water entering the jar?

Now remove the jar from the
bucket of water and examine the
piece of paper. Is it wet? The paper
remains dry because water did not
enter the whole jar. Air was in the
jar and it prevented the water from
entering the whole jar. This shows
that air occupies space.

AIR CAN TAKE THE PLACE

OF LIQUIDS

If you fill a bottle with water
and turn it upside down quickly you
will see that, as the water comes out
of the mouth of the bottle, large
bubbles of air rush in to take the
place of the water. Does this hap-
pen with other liquids?

Things to Do

Take a coconut. Make a hole
in it. Try to pour the “water” out
of the coconut. Can you do it? Now
make another hole not too close to
the first. Pour the “water” out of
the coconut. Are two holes better
than one for pouring “water” out
of a coconut? Yes. As the “water”
comes out of one hole of the coco-
nut, air rushes in through the other
hole to take the place of the
“water” .




