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e r 7 The answer is the 4™
W ea' . our closest S*Y

1 you lve ear the equater,

» the Sun shines directly over
su“ S your head so it is hot. A
= PQYS 1t yow e coser to the poks, =
= the Suri's rays reach the 2.9
G i It i aurved surface of the Earth °
ivaishaPPC“l“Qmﬂ\eﬂlrdboveourhends rmybehutandwmy LY o
The weather mﬂdmdm‘dmdmwinamthenlnsomeplacesﬁ\eweaﬂ‘er =
fn one port of the ne minute to the next It amazing to think that all this \ v e‘.'
mdﬂnge.m’“sedb’,wsun—whichis|50mi||ionki|on’etresaway!  The Sun is a giant ball of v ==
veathedi =~ buming gas.Iis warming SR
. . = ofgas % rdys have a huge effect i
The Earth is rapped in a tin kyer = the Earh's weather .
| keepsithe on ths : !
o e croshre W8 8, ey e The life of a sun ray
Guris dangerous e B :‘ 2 ee'v;"r;’;‘f What habpens 1o the Suris heat when it reaches Earth? Some is
gen to. entists divide = trapped by the atmosphere, some is reflected back into space by
atmosphere i o ; ¢ clouds and some is absorbed. Dark surfdces such ds oceans,
according to temperature. The S S forests and cities soak up the heat, warming the cir above. Bright
notice every - surfaces such as snow and ice reflect the heat, which cools the air.
to the Earth, called the troposphere. The ozone ‘ Soutp, S
he i above our heads s @ layer ol tei
mixtu;e ER High up in the stratasphere is a thin aun cream!
N .

Jayer of gas called ozone, which absorbs
harmiul ultraviolet rays from the Sun

In the I980s, scientists discovered that
chemicals rom aerosols and old fridges
were damaging the ozone layer.

The north and south poles are the
coldest places on Earth. They have
no sunshine for 182 days a year!

Fortunately, these
chemicals have been
bdmedinrrnstmﬁes!
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F = a

In some parts of the world, the weather changes
throughout the year. This is because the Earth is
like a spinning top that leans to one side. As it

makes its annual journey around the Sun,
different areas receive different amounts of
sunlight and heat. This causes the seasons.

=

The weather dictates

' the clothes we wedr...

Day and night

our mood!
Temperature also varies throughout the day.
The Earth rotates once in 24 hours and this
creates day and night. When your side of the
Earth faces the Sun, it is daytime and warmer.
When it turns away from the Sun,
it is nighttime and cooler.

BONN
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\Jhere does rain come from?

seeﬁvaircontainswaterinﬂ\efm-rno(’wa'tervapoum\sairrises,itmds'wch

" . tumns
uen thovd wWep o These stick to dust particles and other droplets, growing bigger to make clouds e
ater Vapod i , they fall as rain, which runs into oceans, rivers and lakes, The Sun ! ,
wiven 1 7 ame tums back it vapour,whic travels upwars o sart the el again I

warms €

ondensation
. Water vapour cools and furns
into droplets, which cump

Rain, hail or snow?

Did you know that water can be a gas, a liquid or @ e
solid? When it 4alls from the sky, it can take many =g
forms depending on how Cold it is in the clouds and
above the ground. You might end up with soaking Rain is made when Snowfiakes are mads when vater Slect is @ mixture ‘These balls of ice form when
- 2 voter vapour cools and  vapour turns o cystals o e of soow and rein roinceops move 0p and down
rain, lumps of hail or pondery snonlakes. turns into droplets. high in the atmosphere. inside a cloud and freeze.

ypes of rainfall

al . :
Fr?l'\‘fto“ To make clouds and rain, something needs to force ajr
o i meets, 1 rise and cool. S0 what makes this happen?
\When warm air v
cold air, the warm di is 2 )
;uwmﬁedd Convectional rainfall
air. As it rises, vapour in 2 N =
the air turns to droplets.

When the Sun hects the ground, the air directly above warms up, then rises:
s the air Cools, water vapour tums into droplets, dlouds form and it rains.

8 |\ |\ i i reoches  lrge obetace sich
as a mountain, t is forced to rise over the top.
“This cools the air down, cavsing rain.

What is lightning?

In a thunderstorm, water and ice particles rub
against each other inside the clouds, creating an
| electric charge that zaps down to Farth as ightning
Lightning heats up the i, causing it to expand and
collapse rapidly, which produces @ rumble of thunder

This high quality PDF preview was generated on Sunday 10 November 2024, Visit bookshelf.bonnierbooks.co.uk for up-to-date previews and information.



What is a J—
weather front? BEE

The most changeable weather on the planet is haltway between the
equator and the poles, where there is a constant battle in the
atmosphere between warm and cold dir. This was discovered by the
Norwegian scientist Vilhelm Bjerknes in 1918. With the First World
War fresh in his mind, he used the word front’ to describe an area
where large pockets of dir clash, like two armies on a battlefield.

CRRERTY o/
QQ.‘\) \Warm air Qy‘/ 5 ~

rises. As the Sun
heats a patch of the
Earth's surface, the air above

it warms, expands and
becomes lighter. It floats

upwards through the
surrounding cooler air, a bit

like the blobs of wax in

a lava lamp.

=

Viltures and eagles use their
long, broad wings to soar
effortlessly into the sky, carried

by rising warm air currents:

What's the link with hot-cir balloons? The air in @ hot-cir
balloon is heated, so it expancis and becores ighter than
the surrounding air. This makes the balloon rise.

This high quality PDF preview was generated on Sunday 10 November 2024, Visit bookshelf.bonnierbooks.co.uk for up-to-date previews and information.

Cold and warm air do not mix easlly. When warm, moist air
moves towards Cooler, dry air, this is a warm front. The
warm air- rises gradually above the cold air, bringing light
in and warmer weather. V/hen cold air rushes towards

his is a dold front. The Cold air forces the warm

How heavy is the air?

While you're reading this book, o huge
amount of oir is pressing down on your
heud. Gases in the air are made up of

tiny molecules. Although they re invisible,

they stil have weight and take up
space. So why carit we feel this weight?
It's because there’s also air inside our
bodies, which pushes outwards,
balancing the pressure from the air
above our heads.

Each square metre of the Earths surface has abot 10000
Klograms of air above it. That's the weight of two elephants!

Air pressure
Air pressure is the weight of air pressing down on the Earth's surface.
When air warms up and rises, there is low pressure. When air cools and
sinks, there is high pressure. Air pressure varies across the planet
because different areas receive different amounts of the Sun's heat.

low pressure High pressure
When air warms, it rises, leaving less air When air Cools, it sinks. This means
pressing down on the Forths surface. more air pressing down on the Earth's
The air pressure goes down surface. The air pressure rises

Codler air

moves in o Sinking

replace the cool ot
rising oir

A W el

reas of low pressure, or s air sinks, it becomes warmer and drier and
‘depressions’, have rain, storms o disappear. Areas of high pressure usually
bring dry, calm weather with lear skies.

The air
warms up and
spreads out.




Why does the wind blow? oo Globalwinds e Corcls effec

swervel We call this the Coriolis effect.

Keeping temperatures around the world balanced. As ai rises and sinks,
huge bonds of low and high pressure form around the Eorih
These produce three main belts of wind in each hemisphere. ()
In places where the winds come together, such as the area near
the equator known as the doldrums, the weather is calmer:

We don't always notice it, but the dir above our heads is dlways rising, sinking and swirling. This is because
the Sun heals some parts of the planet more than others. When warm air rises it leaves space for
cooler air to move in to replace it. This movement of air creates the wind. Sometimes it's barely

| noticeable, but at other times the wind causes terrifying gales and hurricanes.

Uior ©

Spiralling winds

Continental tropical Continental polar
| Forms over hot and very dry BR e e e L Cyclones and anticyclones are
| lond in anid areas and deserts near the poles. Brings cold, dry weather: large areas of circulating air.

Maritime polar
Forms in polar areas over the
oceans. Brings cold, wet weather

Aodoeismareact  Cyclone Anentodencismaeoihih  Anticyclone

Iow pressure that forms ‘pressure that forms e Cool air

when warm air lifts, ‘sinks, causing the winds to spiral

allowing cooler air to L away. As the air sinks, it becomes "
spiral in to take its place. warm and dry. Water droplets tum
Clouds form and it rains. o vapour, and clouds disappear.

local winds Monsoons
The winds don't just affect the weather on a
global scdle, they also have an impact where
you are. At the seaside on o summer's day,

d 5 Maritime equatorial
Maritime tropical ‘Warm oceans near the equator

= Forma over
Wosidarsl 0 { e
Brings varm, vet weather. asses (§) a‘( Bivas bt it
Huge pockets of air with different temperatures and levels of moisture
form and move around in the atmosphere. These are callad air masses.
The weather they bring can be wet or-dry and hot or cold depending on

The monsoon winds blow across India and
South East Asia. They change direction with

the seasons, like an enormous sea breeze.
there is often a gentle breeze. What causes it?

In stmer, the kand heats bp Tn vinker, the winds turn

In the day, the land e around. The sea cools

Mmtfwyfmmmorwmtu equator o near the poles. r . - 3 Cel e
“This map shows where air masses form around the Earth 3 T Gl b as the o it the B
> sir above the fond Himelees, prodeing arentil i romthe pouniin.

ol

Under pressure
When a mass of cool it sinks, it creates an area of high .
s bttt ourl e o e R o High
creates an area of low pressure. This leaves space for the pressure
high-pressure air o move in So wind always blows #rom
areas of high pressure fo areas o ow prescire

low
pressure

the stronger the wind is.

Winds Blow #rom igh to low.

enerated on Sunday 10 November 2024.
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These carry instruments that measre

How to Modern tools to measure and predict the weather yyeagrer balloon

Tomorr Meteoroogists
e v fomotion How w, make a
sunny it 2 € used to o4 o) humiity, preseire and temperaiure.
| vesther charts predict the y, rain gauge Rain gauge = Barometer The formation i trenemitied ia
e g €ather T e S o B m | T msares heter the i e g o g il e
X \wr“‘\e\mﬁ‘"ﬁonuimndem i gt hot much pain falls ) s ARETEY { (o sy Rising cir pressire meons sinry, dry wecther is on the
Fers and saiors refi o o Wedther instropiens. |0 B ® Lo i L8 e \\ /vy e deling pressie btigs sorty, et weather: o
"eather. Some of these ol - - ves in nature o precict g = Satellites >, }y
¥ s3yings can be ey g X Anemometer [
refiable! f \ This wecaires thesiid nsed. Satelites toke detailed images of the ‘
8% 58 Thermometer el g atmosphere and the ocean and con track
3 around, and the number of turns T o e

s recorded every minute.

. It b 4
Animals e b T s b e e
ekl M;‘Nw o iy PR T RIS
P2 the groung W:v g‘} 8 } plastc bottle. [ the iavid it expends and moves up the tube. / -
| aa

o
¥ ot ¥ 2 Place the top upside down in the Warm front (warm air rises over cold air)
Feeling da bottle, making a funnel. With a pen
mpness in the g 3 per
often hudde togem'.:‘:,' G N and a ruler, mark @ scale in
e . centimetres Up the side strrting
battom

. #bag
weather i on il
we predict T et
0 this sqne in moist qi Very windy because
59g has some wisdom, 3. Place your e n

Rainy weather, grey skies and strong winds

(cod i pushes Under warm air)

Occluded front (a cold front
with a warm fronf)

|
Join places with the same

Humidity |
i

the weather'l ot g Fetar
o mb::z:“;“” When charg et (oalen) i
sl e 0K if's of roy ot the same
Every day, measurements about the weather ‘smf::dbme B py
' % / 5 ¢ oW pressure
PR What's Lo

are recorded dt thousands of weather

= orac Fact or the

stations around the planet. They are set up in
. o sqeaks 8
dll sorts of places, from remote islands to 7 m‘f'f;’“‘””*lm fO“([Ol’C? ~
el WEAThEI |1 277 cheteise

: ; M /7
e i N\~ 77 AR ANMIEX
information at sea, while balloons and dircraft oW €ools quickly o clegy qite dependoble, others,like these, dorit >

ot ights < bove any science to back them Up. l_ 1 ke?

take measurements in the atmosphere.
a lites cir ” 2 ObSCrving the ¥} “When sauirrels
Satellites circle the Earth, beaming back Sky MW | Weather maps tell you what
of nuts, expect a the current weather is and ’

s the vorm front advances, the
e "% getstronger, the covds

ticken, and rein fols steoctly.
When the front passes, the

images of clouds and storms. Al this ot e orms arang
| T Moon, 2. “Chimney ot hord vinen : ¢
information is fed to powerful computers that hw,;: 70:”‘;;& m:;,,; B L w:zs mezt:d :,:epdg\e [ e e e
il 9 eoh coucs, > o grndheg comes rs ys . r—
carry out millions of calculations a second. b aroung "":m'"'ke “\f{wm inthe | ovkofits bumow at Maps like this one help the weather is cam with clear skies.
% . ne Gir can stop, noon on 2 February,
Scientists called meteorologists use these Don't e oAl to forecast the weather T ———
computers to predict the weather. But the “When st ok g uds e every day. See what Discoveries and inventions that have helped us understand and predict the weather
weather is so complicated that sometimes e bt oy e ool DR e ok g 1643 F e ol 1314 o rei 1960 Nash ks e st
ek iy Gl ook ek Vb otvinter” is meeting warm air: i sthematicion, made th frst barometer insrument mo weather satelte into
and proved the existence o air pressre. mercury thermometer orbit around Earth.

even supercomputers can't predict it! > p



Hurricanes are also called typhoons or
cyclones depending on where they occur
“Their scientitic name is tropical cyclone.

Birds can be trapped in the eye of
a hurricane and dragged for miles.

High-leve,
. “//},
%
Eye wall: 4p to 10 Kiometres

What is a
° ? "
hurricane! L P
g/ ’ 150 10 60 i s SRRt it vinds of up 0

Spiral rain < : 300 Kiometres per hour:
bands y = = =

A hurricane is @ massive swirling storm that forms over the ocean near the equator
\when hurricanes hit land, the heavy rain, strong winds and giant waves that they
bring cause terrible damage and can be deadly. But these storms also do an

mportant job for the planet, moving heat from the equator to cooler areas,

How to make a hurricane
1. Find o warm sea E 3
Hurricanes form near the equator over warm seas S torm Surg eS
that are 27 degrees Celsus or more. Heat from | 3 . 07
the woter warms the air above i, making t rise.
2. Blow on the surface :
As the warm air rises, winds blow from . e = T B R
ent directions, forcing more air upwords s 3 L\ TOl'rCnﬁal rain
‘ : Fuae et ey o P Powerful winds
- and can cause serious flooding 3 Hurricanes produce powerful winds that travel
e About 25 Centimetres of rain can huge and reach ’ at 120 kiometres per hour or more. This is
fall in a single day. That's the an average size of faster than a car on @ motorviay!
some height as this book! 550 Kilometres acrass

3. Spin the planet
carrying heat and moisture

la makes the winds
+ ok like a cylinder, twisting faster and faster 1 :
4 Cool down 5. Let the A hurricane’s strong, spiraling vinds push
winds escape seawater in front of it. This water rises to
s the winds flow outwards at make a high mound, called a storm surge.
It can recch Up to I3 metres in height, The eye:
a calm area

the rising air
“The moist warm i Cools
‘( the top of the hurricane, more
L tlooding large areas of coast.

as it rises, producing large
air rushes in at the bottom

dark clouds and heavy rair




1# you live in @ hurricane zone, make sure
you have a survival Kit ready. Keep a
battery-powered radio handy to find out
how the storm is developing.

+ gON!

Hurricane hunters

Would you fly straight into a hurricane?
Well, that's what some pilots do to collect
information about wind speeds and rainfall inside
the storm. This helps to predict the path and
strength of the hurricane before it reaches land.

5 ..

Torch and batteries

mping toilet

W SN Y

views and information.

e
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What is climate?

While weather is what happens edch day in the sky above our heads, climate
is the average temperature and rainfall in a place over many years. Climates
are influenced by the atmosphere, the oceans and the landscape. They are
very complicated things — in fact even scientists do not completely understand
how climates work and how they change over time.

What affects climate?

Usually, climates cool as you head

away from the equator towards the B Polar
poles because there is less direct climate

heat from the Sun. Climate dlso

depends on the height of the land.

1f you live on top of a mountain, it will
be colder than down in the valleys.

The oceans can influence climate by
storing and transporting the Sun's

heat around the planet.

Have you heard
of El Nifo?

J Troplcnl
climate

Every few years in
the Pacific Ocean
near the equator, the
ocean's surface

Microclimates

In sl areas, such as a hil, @ forest
or even a garden, the ciimate may be
a bit different from the surrounding
area. We say that this area has its
own microdlimate’. Imagine a forest.
1t is usually cooler, darker and less
windy than the fields around it

Al dsiyoh, Libya.

1 1920, the Russion QY Top temperatre

Gimatologist Wiacimir © Megy >~ 58" Gelie
Ksppen made a map of world

dimates. We still use it today.

The drist place:
Arica, Mtacara Desert,
Chile With less then | milimetre
o roin evry yor, it voukd

We create microdiimates by
buiding cities. Roads, pavements
and buildings absorb heat: from the
Sun during the day and release it at
right, <o the overall temperature is 448
warmer. Cars and factories also
produce heat, which gets trapped |
by the city's tall buidings and
narrow streets.

Whats' the climate
like where you live?

The wettest place:

The coldest, windiest place:

Smog
s e o v
e
was sed for heating. Smoke.
o e it ol
The Great Smog’ happened in
London n 192 tick Pase
S sy e
il o i s
houses. Today, smog mostly
comes from car exhausts.

. In ond around the tropics (the areas on

 either side of the equator), it is hot all year round with
. very little rain. Without any clouds, temperatures drop.
. sharply at night. Plants and animals are well-

adapted to Cope with the lack of water
and extreme temperatures. W

the equator, the ciimate is hot and ‘
t all through the year. The Sun shir

gets warmer than
M overhead, and rising hot

usual, causing more
thunderstorms and

B Mountain climate
Movuntains are cold and windy
Chﬂnging Al in the winter and mj‘dsr in
patterns. This causes v g qu;m;“
floods and droughts \ s f % i ) snow and ice.
in different parts of ! ;
the world.
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Ien't it incredible that
40 millon years ago, Antorctica
was a warm, balmy lond of
forests and frut trees?

—3 animals appear;

Volcanoes
EOOM‘ Volcanic eruptions. TN
of dust and gas into 81 / b
&\ewtmsp‘wme These can block A |
the sunshine, making the Earth
colder for months on
Longer term, lots of massie
eruptions odd carbon doide
1o the i, worming the planet
In the 1930s, Milutin Milankovic,
a Serbian mathematician,
discovered through careful
caleulations that the tilt of the
Earth and the shape of its path
around the Sun change slightly in regular cycles
Giont voodice caled of fens of thousandss of years. This affects
“fbter Sile the amount of sunshine redching the planet
Lt triggering ice ages and warm spells.
Recently, scientists have found out that )
during the warm spells, there is more carbon - s
dioxide in the Earth's atmosphere pe claber
than during the cold spells. )

Creatures like Orthoceras

float in the Silurian seas.
2CuIER

Moving continents
Over millions of years, the continents.
have slowly moved around, grinding
oot cne ot b et
ot e e

Forests and samps are
home to giant dragonfiies
and creepy-crauiies

The fist sayidike

along with snails
and corels

In the past, the cimate
has been both much colder
and much warmer than it is

o Milions of years ago, your area

c["”ate like in the Past

could have been a desert, a jungle or an ice capl

This high quality PDF preview was generated on Sunday 10 November 2024, Visit

Al he Gontinents join
together to form one huge.
fand mass called Pangaea.

Early crocodies and the
first dinosairs appear

How do we
know all this?

Scientists called paleoclimatologists look for clues to find out
what the dimate was like millons of years ago. They study
layers of mud and sand at the bottom of the oceans,
bubbles of air trapped inside old ice and the

thickness of tree rings

Giont repties such as
Dimetrodon walk the land

The rings of a tree trunk can tell us how
mih it grew during each year of its life
i how warm ond et the cimate was.

A cold blip in a warm spell
Between the sixteenth and nineteenth centuries, the Earth was cooler
than it is today. We call this period the Little Ice Age. Scientists think
that it happened because less of the Sun's heat reached the Earth and
there were lots of volcanic eruptions, so ash blocked out the Sun.

PP This s the time of
glont dinasaurs, such
a5 the meat-cating
Tromosatris rex ond
oty | | =

Triceratops.

Hene e o odere oo, Oir-astos he fent 77 DRSS

Homo sapiens, emerged only about 250,000 years ogo.

Sheep-size animels ke this
Phenacodus and other big
memmels roem the Eorth.

Woolly mammeths die out ot the end of
the last ice age, about 10,000 years ago.

k for up-to-date d



. Greenhouse gases

A re w e ‘rhe green house effect How do we add them to the atmosphenep

S O s < ‘We use planes to travel
1n 1869, Irish scientist John Tyndall made an amazing discovery: some / el ey A

. guses i the olosphere frop heat and bounge f tohorcla the Earth, A SR
an I n 11 glomm in o cpmerhouee These aeh okl Yool vobaur carbent e g ke s
cicadcle, methene, virous cide and caonThey makep 6 iy part of o forests, the stored

. the atmosphere, but they keep the planet mild and habitable. e /;:sv: u: i:n:g::::::;::g; :: wbo«;iq:::i ;z‘:;sed into
he climate? | P
t e. The natural greenhouse effect

Yes, according to most scientists around the world. The Earth
is warming up and the cause is the way we do things on our
planet. The Earth's climate has warmed up and cooled down
many times over its long history. But now the average global
temperature is rising much faster than expected and scientists
agree that humans are making this happen.

Fossil fuels

Most of our energy comes from burning codl, il and natural gas. These are called fossi
fuels because they are made from plant and animal remains buried underground for millions
of years. When we bum them, we release the carbon that was inside them into the air

We are adding more and more areenhiu-e
gases to the atmosphere because of the
way We produce energy and use the Earth's
natural resources. This traps more of the

Before the age of dinosaurs, Over time, they ere covered by Sun's heat, warming up the Earth's surface.
trees and plants died and mud and sand and turned nto @
sank into snomps soggy substance called peat.

Croshed and heated in the ground| Today ve extract coal and
the peat slowly turned info coal burn it o produce energy.

R 8 55 it G i
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What the future holds

What evidence 4o we have? g

In 1896, Svante Arrheni Swedish chemis
n j%' 15 t"‘ 5 “L’h:ds“ ; o, e e e el i ke e e ot
DEESCl L LA T . limitz it o i ler bl v ot e mwe ki pall boeeen

There are lots of things in nature that tell us that the Earth's climate is getting warmer. Instruments on land
stations, ships and satellites help us to monitor these changes. Scientists have also come up with ways to measure ;M::rlmwr hZ‘iZﬁ? :mk: ::"E::\ ;\:::m
our human impact and we are finding new solutions to reduce the effect we have on our planet's climate. S ;i,m Dovid Keeling i e

measure the amount of carbon dioxide in the air

1. Under water
| Sciatists pecict the, as the Earth
over time. His findings confimed Arrhenius's idea. | \ 2 fa et
\ levels vl ise, flooding coastal areas.
Meltin9 9 lacicrs We dlso know by studying past dlimates that when there is more carbon dioxide in
the atmosphere, the dimate i ind we have been addi nd - )
SO Maountain glaciers, which are important water sources for milions of e 'ue@ﬁ\e:m ';;':'_:ui dwe du: ;\e "fgh:‘:;am:w o 2. False alarm
people, are melting. Lok below to see how fast the ice cap of D e s T e i Some think that s ll  big
" 4 scare and nothing bill change.

w h at S Kilimanjaro, the highest mountain in Africa, is shrinking. 1875 Light bulb invented 2 2 -
by Thomas Edison 1908: Model T Ford This is very uniely,
considering the evidence.

changing? =R
: i 3. Find a new planet

A the Earth gets mare and more

poluted, we may have o move to

ancther planet. That's not really an
option i our Soler System!
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1875 1900 1975 2000 2020 5
4. A different way
S s
hn it iR
AN
using the Earth's resources.
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Now you Know how the weather works, discoyer

How the World Works!

How is the Earth
moving beneath

our feet?

Discover
M our amazing planet
and its wondetrs!




