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uiixx wiapped in & blanket off aiv callled the
atmosphere. This is where our weather is made. Weather
9 0’44/'\:9!/'\9 W:&&ﬂ’lt’/ tl/m&, 4/66 olek ﬂw NWM. Above the troposphere, the

atmosphere slowly thins into
space above.

The atmosphere is
o made up of air. There The bottom layer of the atmosphere is called
are invisible gases in the troposphere. The air in this layer is always
air, such as carbon moving around. It swirls, whirls and flows through

dioxideéwcter vapour the sky, turning the weather warm, wet or windy. it
and oxygen.
balloon, liffts it wo into the sky

The atmosphere makes the world a good place for life.
It helps keep our planet just the right temperature - not
too hot and not too cold. It is also full of the gases:
people, animals and plants need to breathe.

AR =
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THE SUN

The world's weatther starts with the Sun.
Qi sun is @ star — @ I/\u ¢ ball of g&rww\/g

g5 in, sprace. {tgvvow(% mkj g that

bathos our planet in heat and light. 2 -

/"
The Sun is very big and very old! 7 /

If the Sun were the size of a S
front door, the Earth would be
size of a coin. It is 4.5 billion / A vy of sunbight takos ahout
2 minutes and 20 seoonds to
years old. That number has / sash th Furth
eight zeroes and looks like this: ; ¢ vl
4,500,000,000. 4
/ The Sun is a long way away. The
/ distance to the Sun is around 400 times
the distance to the Moon. Yet we can
/ feel the energy from the Sun as heat

and we can see it as sunlight.

/$

The Sun helps our
’ bodies to make
vitamin ), which <
keefes vs heabthy

@ ~N Bloo light

At midday the Sun is high N\

in the sky, right above us, AN

and its rays of energy are \
at their strongest.

The Sun warms the Earth and the atmosphere \
traps the Earth’s heat close to it. This keeps
our planet warm. The warmed air in the \
atmosphere has energy and that makes it
move around, helping to create weather. \

The Sun's ooy cam buin us, 5o it's \
w goed idfeato protect gour skin by
coleting uf of using sun (otion \ v

Plants need sunlight to
grow. They use the Sun'’s
energy to make food
from water and air. Many
animals eat plants, and
so the Sun’s energy is
passed on to other living

things on Earth. i
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Some winds blow right around Potar jit streams flov im

the world. Jet streams are strong the notthern hemisphere and
winds that flow high up in the the southern homisphore
atmosphere, from west to east. b
There are four jet streams that
Wind is airk that is moving from ong place to another. Powerful blow around the Earth and
wines bbow all over the world. Even thovgh we cannet seo the wind, affect the weather.

we can see how it moves things and we can fee it on oui skin,

The Sluu 49 thm,z
around the equator,

\ 5o the air is wakm
® = .

The warm air bubbles
up in fluffy clouds. -

! 7
A}
The wind blows in @ P @ /$ Z
places with both Warm air is / Subtropioal jt
warm air and cold lighter than cool Cold air sinks and streams (low above
air. The difference in ~ @if so itrises.. & is sucked into the and bebow the equater

temperature makes J . space below the

harearon: \ A yrarm;irising dit The i is cooled nea the

This movement of
air is wind.

notth and south polss 7

MODERATE BREEZE G @ﬂ
/

Clothes on a washing Colourful kites dart
line flap in the breeze.

The Sun warms
the ground.
S )

and dive. The moving

air makes them
: STRONG BREEZE
eanes R e Sky'x'"' It Eifficult to hold an
umbrella when strong
breezes blow. Even large
branches in the trees sway!

==
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~ When the water droplets are too heavy, they
: fall from the sky as rain. If the air is very
form tiny water droplets. This is cold, the clouds are made of ice crystals
called condensation. These droplets instead of water droplets. Ice

gather together to form clouds. 5 crystals can fall as snow.

High up, water vapour cools to

invisible gas). Plants make water
vapour, too. They soak up water

from the ground and water
vapour escapes from their leaves
into the atmosphere.

N

; Water vapour
sl Ohd (rom polants
tisses ins the ait
v
Water vagou o,
(irom the ocean ‘

®

A Wraid pours down on the land and
e ‘begins to flow in rivers and streams.
2 back towards the ocean. Snow
i settles on the ground, or it melts
/ e and turns back into llq!.lid water.

risos i the aik

P

Some of the rainwater stays in
lakes. Water also soaks into
the ground and the rocks. It is
called groundwater.



CLOUDS

Clouds sail ackoss the sy, like shifos in ~
@ so. fAs they move, dovds yrow biggor o
of shrimk. n/mg oan also change their

slmpe, Mw{ colowr.

Clouds are not just rain-makers.
Their size, shape and colour can tell us
about the weather that is on its way.

There are three main types of cloud:
Puffy clouds are called cumulus clouds.

Clouds that grow in long, flat layers are called stratus clouds.

Wispy, feathery clouds are called cirrus clouds.

[‘ Cumulonimbus WM{

CUMULUS CLOUDS
Cumulus (kyoo-myoo-lus)
clouds are fluffy and puffy.
They often appear in a blue
sky on a warm, sunny day. If
they grow, they can turn into
towering thunderclouds called
cumulonimbus (kyoo-myoo-
lo-nim-bus) clouds.

A cwinubus oloud grons vpwaids >
in puffs and is sometimes cabled
@ canliflower oloud

Stratus cdoud \

STRATUS CLOUDS

Stratus clouds stretch across the sky, like a
grey blanket. They grow low in the sky and
the weather is called ‘overcast’
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CIRRUS CLOUDS

Cirrus clouds form high up in the sky where Citros olonds
it is so cold that the water vapour freezes
into tiny crystals of ice. Cirrus clouds are
often seen in a blue sky, but they can show
that rain or snow is on its way.

MARES' TAILS

Lo When strong winds blow
through a cirrus cloud, they

can shape the ice crystals
into long, icy streaks that are

called mares’ tails.

Makerel sky

ALTOCUMULUS CLOUDS
A sky that is dotted with high, white clouds that
look like fish scales is called a mackerel sky. The
clouds are altocumulus clouds and this pattern

Clouds appear when there is means that a change in the weather is coming.

enough water vapour in the air
and the air cools to make a cloud.
Nimbostratus N
Clouds disappear when they olovd
warm up. The droplets of water
inside a cloud turn back into
invisible water vapour.

RO neR
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) When snow melts, it turns back into liquid
3 water and drips from surfaces such as
& : -
. trees, cliffs or roofs. If those drips freeze
* again, they make icicles that hang down
like pointed teeth.

Bl (ts iy olw%g and water i furning fn i

POty lakes of snow stontbgfatll fom low, grey e
skies and ive ohystals sparkle. Lete

Frozen water can fall as snowflakes. It can
also fall as hard lumps of ice called hail.
If the ice melts slightly as it falls, it forms

ayhiklore Bfliee and rain called sleety

Snowflakes are clusters of ice crystals. Every ice
crystal has six sides, or arms, and a different -
pattern to all of the others. Snowflakes form in the
atmosphere when ice crystals grow bigger or clump
together. Once they are heavy enough to fall, the
flakes begin their journey to the ground.

Water on the ground and

i 5
J .
= TS, . # ,{é / in ponds froczes into sheets

of slippoy ive

A snowstorm is called a
blizzard. Sometimes so
much snow falls that it is
difficult to see much further v~ S

A thin blanket of ice crystals may cover
than your fingertips! This is

the ground and plants. This is called frost,
called a white-out.

and it often appears after a chilly cloudless

. ks & night. Frost crystals grow from water
:ﬁxrl, X vapour in the air, just like snow crystals,
% but they form on the ground or other

surfaces instead of in clouds.
Snow can collect in thick
@4,;700& called snowdrifts, Frost tuins cobnebs into />
espevially around buildings spatkly spirals




Weather satellite

Swallows \'« WDM ohait symbols
‘
337 75
K ) )» — K___, Windsock ~~
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Weather babloon,
®
N
/ Storm olovd
Barometor Thermometer
Motning
Glery flowers I/u qu

Anemometer
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% w S EA As she flies over

a town, the falcon

sees plenty of tall
Land and sea affieot the weather. folllow this fafeon, on hor jowiney buildings. She can 4, S
a5 she soars and swioops all the way from & mountain to scaside spychopiicans ' A 74,80 0

diffs. She widl see differont types off weather along the way. Sl " el

L e

The climate in a town is often hotter

e than the green spaces around it,
A spirabof rising ; especially at night. On a sunny day,
wakim ait is callod — I g buildings warm up and stay hot for

Pollution is dirty air that comes from

a thermal vohioles, factorios and fires

longer than fields, parks or woodlands.
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NATURE'S WEATHER WARNINGS LT S,

) ) Swallows often fly high on a warm,
Look cbosely at nature and you can seo signs that the weathor dry day. They are chasing the flying ' i
may be about to Oha/rvga. Even lingy differences in the aiv and insects that have been SfWEP' up by , )'
: warm currents of air.
Tomporature can affect how animals and plants behaye. / N\ s
/ / p » ive To pluck imsedts
{ ; O a danpe dayy, @ pine cone stags \ 4 md'm(: the :/: X
7z olosed o keepp the seeds safo and a{rﬁ. ‘l/ &
mn : \ 55 ~
i V/ /o On wa[rﬁn(ag, @ ping cong ikl oo
(AN = and the wind wvﬂlwi'l”fhmow{x aay.

~

PINE CONES DEPEND ON THE
WEATHER T0 CARRY THEIR SEEDS

There are tiny seeds inside a pine cone.
They need the wind fo lift them out of
the pine cone and carry them to a place
where they can grow into new trees.

‘*;g - the coast. People who live sea

sometimes hang it outside the house
and use it to predict the weather.

Momimlg G&W”w
wilh o Benls g SOME FLOWERS PROTECT THEMSELVES
K e FROM RAIN BY CLOSING THEIR PETALS
! Scarlet pimpernels and morning glory

plants open their flowers up to the Sun
and buzzing bees on fine, warm days.
"~ They close their flowers when the

) weather is turning wet.

CRICKETS CHIRRUP ON A HOT DAY

Crickets ‘chirrup’ to talk to each other.
When the insects are warm, their
Crickets ohiriup by rubbing chirrups are faster and louder. On a hot,

their logs against thoir wings \ steamy day their noisy songs warn that
ﬁ a thunderstorm may be on its way.
4
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Inside the cloud,
air, water and
ice swirl around
— full of energy

and power.

@

The cloud grows
even taller, towering
high into the sky. It is
now a thundercloud,

or cumulonimbus
cloud.
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The top off a cwimwbonimibus oloud can .
be 12 kilemetios high ~ that's 37 tumes
tallor than the Eiffol Tower!

®

THIS THUNDERCLOUD
1S ABOUT TO BURST!
Droplets of water in the
cloud grow bigger. When
they get too heavy, they
begin to fall as rain.
Sometimes, heavy ice
crystals grow and fall
as hailstones.
As the ait rises,
the water yapour
condenses into cdoud
droplets

onnwards in a
downdranght
As ice crystals rub
Warm wpward

against each other,
(lows of ait

7
they make electricity. -‘E @

ako cafled g

=

M As air cools, it falls
v’g

© 2

<

UPDRAVGHT

',6‘ ksliafliohiets Lightning is much hotter th
uprdtanghts zips through the sky. the surface of the Sun!
‘; heat makes the air expand
and this creates a mighty.
noise called thunder.

y

2

The heavy rainfall



WEATHER FORECASTS

We can measure the weather . Kw{?mg @ eword off the howis off
sundight, the amount of vain and the durection of wind helfes us work
out how the weather is changing. This is vallled weather forcoasting.

s likoby to tur, lovdy and wet. |

is. As the air gets hotter,
. the temperature rises.

Weather
A wind gauge is called an Vane
\\ anemometer. It measures the speed
of the wind. A weather vane shows </
! the direction the wind is blowing.
Aneimometer
| et l ]
' et A baromeler is used to measure the air
| pressure, which is the force of air pressing
{ / down on the ground. Air pressure is useful in
| ! 5 working out how the weather will change.
! ] E F Bavometor
{ : |
| |
|
how ait prossure is high, the
A thermometer measures i W i« b
temperature. We use it to i Skl thg eolint fod WW'
fis e F L S i When @i pressure is low. the weather
|

Over time, the temperature
| A rain gauge is a simple way to and rainfall can be
 record how much rain has fallen. recorded on a graph.
| We can keep records over a long
 time to see how rainfall changes |
* over a year or over many years. i

Pain Jamge ’\/




FRONTS

The wind moves large masses of air
around the world. The places where
different air masses meet are called fronts
and they bring a change in weather.

WARM FRONT

A warm front happons where @ mass off warm
ait i pushing sbowly into 4 mass off cooler ait.
[t may cawse rain obouds to form.

COLD FRONT

A cold front happons whon cobd air quickly
pushos warin ait vp and anay. Cold fronts
make storm olonds and vain.

30

SYMBOLS

A weather chart uses signs and symbols

on a map to show what type of weather
is expected in different places.
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TEMPERATURE

The temperature is shown
as a number. If the number
is blue then the temperature
is freezing. This means it is

below 0 degrees Celsius.




WEATHER RECORDS

Extrome weather and more wnwsuad weather events have
sot world recerds. These events aie rane, but as owr climate
changos many of these records are likely to be bioken.

DEATH VALLEY. USA
The temperature in the USA's hottest and
driest desert has reached a scorching
156.7 degrees Celsius! It is hard for animals
and plants to survive in such extreme heat.
‘Even prickly cacti struggle to live in places
ere rocks are hot enough o fry eggs.

LAKE MARACAIBO. VENEZUELA
This lake in South/Amefica:is'the
perfect place for thunderstorms
to grow. Warm air rises over the
lake and clashes with cold winds

that come from nearby mountains.
There are about 300 thunderstorms
every year. Thousands of flashes of
lightning zip through the night sky.
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GIANT HAILSTONES
Giant hailstones are rare, and it is hard to measure
them because they start to melt as soon as they
crash to the ground. The largest ones weighed more
than one kilogram and were as big as melons!

the temperature never rises above

freezing and it can drop to -89 degrees

Celsius. The weather is far too cold
for plants and most animals, although
scientists do stay on Antarctica.

MAWSYNRAM AND SOHRA, INDIA

The people who live in these two towns

in Northeast India are used to rain.

More than 10 metres can fall in a
year, and in the year of 1861 around
26 metres of rain fell in Sohra.




Earth otbiting the Sun

Pufh/m? on
sun lovation

Menaroh

Antaotica

Avotio torns

Avtuimn

4

Summer treo

Farmer in
temporalo rogions Favier in
tropical raion
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Trees grew tall in the warm climate, but

W . long-necked dinosaurs like Diplodocus
could still reach their leaves. This mighty
dinosaur measured more than 30 metres

{Ih the [‘M/ﬂ‘, the fMﬂ/‘ ‘s climate has Fﬁ'f(l\/ beon much from its nose to the tip of its tail.
wakinet than it is today, with no voe anywhere.

Ll 5. Most plants today grow
le=*  their seeds in flowers
Earth explodes with life during hotter s ‘ and fﬂ'“"s. b.U' in the
periods. In a hot, wet climate, lots of plants o % Jurassic peno'd, few
grow and that means there is plenty of 3 plants grew this way.
food for animals. During a warm period, i - MOSF plants needed.
there are more animals and plants than %) - \ 'hE“W'":j '0';0")" 'hé'%lf
i i . PP s pollen to other plants.
e ey 1 g 2 The wind also carried
¢ ; B their seeds to new places
Fying reprtides called plorosanis Stepesaaras QN \§ . where they could grow.
Happed thoit wings of glided K

on the warim winds

X

BONNLER
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THE LAST ICE AGE TODAY SNOWBALL EARTH

F m [ [ R l The last ice age began We are in a warmer period  If the whole planet becomes
about 2.5 million years ago. of the last ice age. The Earth  totally covered in ice, it is

Ice covered large areas. still has ice caps. known as Snowball Earth.

~—

[ the past, the Earth's dlimatte has sometimes been much
colder than it is today, with laige sheots off oo ackoss the
top and bottom of the planet

b\}nn%ﬁ

mapmmoths

When large parts of the Earth are covered in ice
and snow, it is called an ice age. During the last
ice age, ice covered most of North America,
Northern Europe and Asia. In warmer places
there was very litile rain, so deserts formed there.

Z ,. AN 095{754 it to hide in the
** AL . **MNM*‘M*‘M&' PNV % snaw while it hunted

Py

A cano lion's whito fur

Wnu# thines /

Big animals were suited to the
extreme cold. Woolly mammoths and
woolly rhinos had bulky bodies, fur
and a thick layer of fat to keep them

warm. These animals could go
without food for a long time.

Megatoceros — one of the bargest deer
that has ever lived — had antlors that
grew o more than 3 metres wide

N\

Plants need warmth, water
and sunlight to survive.
During the long periods of
cold weather, water froze
and huge areas of ground
were covered in snow.

Fewer plants means less
food for animals. 4 i
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g SEASONS
Seasons are parts of a year that have different weather. Seasons happen because
the Earth is tilted. When the top part of the Earth is tilted towards the Sun, it is

The Eanth s a planet in space and it gigcles around the Sun once,

summer in the northern hemisphere. Six months later, the bottom part of the Earth
isptilted Fowards the Sun, so it is summersingth@southern hemisphere.

aYyear This giant jourmey BForts e world s weathor thiicigl the
yea and inv dufferent parts of the world. -

0]

The Earth spins around the
Sun. Its journey is called
an orbit. The EartbAiaxis'is
tilted and this is what gives
Us seasons.

®

Whén'the northern
hemisphere is tilted
towards the Sun, it gets
more sunlight and the
days are longer. It is
summer here.

ovthern hemisphere iz

f%mfﬂ' —>

Seuthern
hemisphere

CLIMATES
Climates are patterns of weather
that a place experiences over a
long period of time

The areas between the tropics
and the polar regions have
a temperate climate. The
weather here is mild weather
most of the time and there are

four seasons: spring, summer,
autumn and winter.

®

When the northern
hemisphere is tilted away
from the Sun, it gets less
sunlight and the days are

shortenlfiswinter here. «

b

When it is winiter in the nerthern
hemisphere, it is swmmer in the
southern hemisphere

©)

In spring and autumn the equator faces’the
Sun. The days are the same length in the
southern and northern hemispheres.

BONNIER

[ the polar swmmer, it is

The polar regions don’t get
o B lightorm in thenight-time

strong sunshine because of
the tilt of the Earth. The polar
climate is cold and there are
just two seasons: winter and
summer. In winter, it is dark
even in the daytime, because
the Sun doesn't rise above
the horizon.



v

A YEAR OF SEASONS A ey

adry. safo placeto g :
spond the winter &’ buttaflies (ly to warmer

from spring showers to smawy winders, the weather in tompeerato woodlands flhes ot thebondes
changos with the seasons. [he animals and plants change with them.

Treos with bare
branches rest wntil
the sprring when
they will buist into
lifo again

S~

ﬂ’lmy treos propare

to suivive the winter
chill by losing

their Coaies

AUTUMN

The nights grow long
and there is less
sunshine to warm the
woodland. The weather
starts to turn rainy,
foggy or windy.

WINTER
The days are short, so
the weather turns cold
and the skies are often
grey and gloomy. Snow,
ice and frost make
everything sparkle.

9 SPRING
The days get longer
and the weather grows
warmer. There is plenty of
rain and the wind can be

K strong and chilly.
(nseets buzz around

SUMMER
Strong sunshine
heats the ground

and the air above.
Long, hot days can
bring thunderstorms

(

Many and heavy rains.

Mushrooms like voot, :
baby TR - ,;{M ,:/w 0:4 Hungry oteatures find
animals sifoping) neotar of ctrong and brare, and - Weatiror the stores of food ﬁwg
ako botn, collicting prollen szm to M&zvm w;:t “{: MZW’ hid in antumn

o Thuks k.
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Monarch butterflies migrate
in their millions each year to
avoid the deadly winter chill.
No one is sure how these
insects find their way to forests
in Mexico and California, but
they may use the Sun and the
Earth’s magnetic field.

Eggs ~ 0

ants, walking
600 kilometres in a year.

JULY TO AUGUST
In Canada and Northern USA, the butterflies feed,
mate and lay their eggs. Butterflies that emerge
from chrysalises in early autumn will soon migrate.

cm‘(l(n%ﬁ'

-
e,
Chigsatis

RO north of

BGN'NEER ’

MAYTO Jury
On their journey, the butterflies stop to
lay eggs. Each new generation of adults
continues the journey north and reaches
Northern USA and Canada in the summer.

NOVEMBER TO' JANUARY
The butterflies fly south to reach cool
mountain forests in California and Mexico.
They sleep until spring arrives in February,
when they start to fly north.

JUNE TO AUGUST
The elephants listen for thunder and follow the
rain clouds. They walk south where more rain
falls at this time of year. Many plants have grown.
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PEOPLE AND THE WEATHER

The weatther is pait of our daidy liffe. Weathor can aftfect what
we do, whatt we eatt, how we traved, what dlothes we decide to wean
and evens how we feed. [t can bo fun, too!

Ackoplanes ﬂy fraster when there
Light winds and olear skies are us a strong wind behind thom
the petfeot weather conditions
frot @ hot-ain bafloon,

The wind and atmospheric pressure are
useful for flying. Thanks to the weather, there
are lots of ways that humans can copy birds,

bats and bugs and take fo the air.

A

A parachute allows o
potson To float safely
! Saiding boat to the ground

@\)

E=—D
g /:«;?7 ‘ The Sun can
P burn us, but hats
R and sun cream

protect our skin.

Cars and buses struggle Buses and oars can slify on icgy

to drive on snowy roads, but special snow ohains

roads, but skis slide bl theit Tyres to grige on the
along easily. Some simooth sukface

children who live in
cold countries ski to
school in winter.

Farmers in the tropics can pick ripe and
juicy fruit from trees all year round. Plants
that give us coffee, tea, chocolate, bananas
and pineapples only grow in warm places.



Aviora Boveadis

\E

WMoonkon

Hakoolo ( sandstorim)

Sand dunes
and wind

Storm surgo
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WILD WEATHER

Sometimos the weathor tuins veably wild | Whow strong winds whitl
acvoss the ocean ﬂwg can, gron indo l/mgo, power ful storims. Over land,
stovins, twisting winds and heary 1ain can, cause extrome damage.

A tropical cyclone is an extreme tropical ' @
storm with strong winds and heavy rain. It The clouds begin to spiral
is also known as a hurricane or typhoon. as strong winds blow.

The clouds
spread out at the
top of the storm
like a huge disc.
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The Gobi Desert in Asia is called a It rarely rains in winter, but snow
[XT EME H m AN D CmD cold desert. During the long winter the sometimes blows in from Siberia and
temperature can drop to -40 degrees lightly frosts the sandy dunes.

Celsius. The Gobi Desert is so cold

Deserts aie vory diy places that have eetrome tomporatures. B ohoarinco bl Sursorared
TIA&(& wmfi/fi/ams make it 0{(/66|/0u6t 60k EVV things to SukVide, sandstorms and snowstorms in one day! sand] funes
but even in the Sahara and Gobi deserts there ave signs of life. >

Adday

Lappet-aced

vulfure

é W N N o
o _ . b \ \ \\) Ny X
rmsc dry wind v WY o Ny L
v The Jahafa, wings - "
“Wh“'“"'z““{‘ 8 Bakbay; (o SN W s \\‘\\‘\\N\“ Wi W
7 v‘&\%\@ Gy~ W , AR 2
birew up sandstorins Many deserts have hot climates with sheep SR o ‘\

strong sunshine, and few clouds. The

Sahara is the world’s largest hot desert. e 4 % -
Temperatures can soar above 50 degrees Most plants cannot live in '
Celsivs, but turn cool at night. freezing temperatures. When Snow leopard
water in their leaves turns to ice %&"‘
Plants that live in hot deserts often it kills them. Plants that live in

cold deserts often have small,
waxy leaves that do not freeze

RN )\)v,
\\y’ (r/

have small leaves that do not lose
water easily. Some plants store
water in fat leaves or stems.

A\

| Argma sheope

A\

.
The animals that live
here need fo find ways
to stay warm and survive

with little rainfall.

Jerbous dig burrows
whete they spond

the winter

Rain rarely falls in the Sahara,
but in valleys called wadis,
water collects to create an
oasis. Plants grow here and

animals visit to drink.

Batrian camels have thick,
woolly coats and they store

(at v their humps M‘;‘\‘ B *\& 53
ot B
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STRANGE WEATHER

The werld.can surprise ws with some wnmswal and wonderful

L Gubather: We have all) seen @ GRAbon bmta{w{ w knopEthe™ IER

weatther can 9i vs @ blue moon, green (j%shm ot ved sprites?

A moonbow looks like & hale
around the Noon /

R Awrora lights

TNIE Near E@?&? AFTales from the Sun
/ sometimes hit the atmosphere to create
f shimmering curtains of light. In the northern
hemisphere they are called the northern lights

‘ or Aurora Borealis. In the southern hemisphere
they are called the Aurora Australis.

ong moonlight passes
) R OM?%H% K%gh ?omdrop? cpgho%]mNN%LR

moonbow can form.

Sunlight is white light, but that
white light is made up of all the
colours of the rainbow.

Rainbows appear
in the opposite
side of the sky to

the Sun. Su.nliglwf

@
7o { ,/‘ As sunlight hits
i Water droplets — water droplets in
Ruainks the air, the white
—— light bends and

@ splits into seven

colours.
; The colours always appear in
. the same order: red, orange,

yellow, green, blue, indigo

and violet.
o4

Blue jets are sparks of lightning that
can only be seen shooting up from
the top of a thundercloud.

9"

Red spries N /

Blue jets and red sprites are rare ty

BON%M!F that are best seen fr

are trying to work out what ccuses them.

I¥'s raining frogs!
Tornadoes and waterspouts
have winds so strong they
can suck up small animals
and drop them back to Earth
again as they slow down.
Some people have reported
seeing frogs falling from the
sky, but others say they have
seen showers of worms,

squid or fish!

UER BONNIER

Red sprites are red lightning flashes that
flare up towards space. They appear in
groups but they last less than a second.

BONNII
’ A

éﬁ’wsts BONN\ER

It's raining red rain!
Storm winds can pick
up tiny red algal
spores — which are
seeds from seaweed —
and carry them up into
rain clouds. When the
rain falls, it is red.




WEATHER AT WORK

Ovor thousands off years, the weathor can change the werld.
Wind, vain and ioo twrn mountains inte towers off ba[mwi/n/g
bouldors and grind stone into sand. This is cabled weathering.

The weather has created the
Shidim Stone Forest in the sofit

1 i Cimestone vooks in Chine
|1 4/
7y \‘,

FROST SHATTERING

Rainwater can seep into the cracks
in rocks and freeze there. As water
freezes into ice it takes up more
space than when it was liquid.
Over time this weakens the rock
by making the cracks bigger, and
small pieces break off.

Frost-shattered rock

CARVING CAVES

Acid in rainwater or
groundwater dissolves limestone
underground, creating caves.
Dripping water can create e
unusual rock structures, such Stafactites
56 as stalactites ghd.Slalagmites.” GV VIR

Stalagmites

grow up

WIND EROSION

Wind can whip around rocks, carrying tiny
pieces of grit or ice crystals that wear the
rocks away. This is called erosion. Sometimes,
the rocks end up in amazing shapes such as
hoodoos and balancing bouiders.

A hoedoo, ot faity chimney. is

a pillay of sofit rock with a top

stone off hatder rock. Hoodoos are
common in deserts.

This mushiooim rock has been caived
by wind. The wind oan, carry mere
sand nar the ground, 5o it orodos
the bower layois faster.

When stauotites and stabugimites
meet each other, they create

columng

TRANSPORTED BY WIND

Desert winds blow sand across the
land. The sand collects in hills called
dunes. Dunes are always on the move,
slowly drifting across the desert.

This s & naturab aroh. The hardest racks
ake lofit ﬂ‘vw;{imq lout soffter tocks have
beo, vhedod gy the wind.

y W



CLIMATE CHANGE

surface into space. The more of these gases
‘n/w N”{M ¢ th& has oh UVM' WH/&&W'\/S 06, g/WS but now there are, the warmer the Earth gets. This
homans aio changing it too. [e ave making the world warier,

changes the weather everywhere.
and that will wﬁwfﬂw Nw/ﬂ/wr and &/VW\/? things everywhere.

»

Carbon dioxide and other gases in the
atmosphere stop heat escaping from the Earth’s

Heatt vises from the
The gases made by £ Wtk ground
(faototics, boulers and cats When we burn fossil fuels they make
atoalypooff follution

gases, such as carbon dioxide,
\ which go into the atmosphere.

s Trees are cut down so the land can be
aEEsESR

used for farming or building. Forests
RYS ==E i help to keep the climate stable, so
| losing them affects the weather and 13
% can even create deserts. ] =
N o
I~ 2
= 4
i Buildings and roads stop
& ; » . o rainwater from seeping
- s Q=9 slowly into the ground.
Coal, oil and gas are types of fossil fuels that are found in ! : This can cause floods.
the ground or under the sea. We burn them to get energy, >
such as electricity. We use that energy to cook food, heat

our houses, travel and make things in factories.

-

ovgan animals, inheding (sl

ush and tortles, may not be able A warmer Earth means
tuwmgwm,m.,,y et the ice around the north

: Y pole and south pole is
X beginning to melt.
) '
VA ‘ h -

»" 59




ENERGY FOR THE FUTURE
The S, win and rain,can b wse to ke, cnetqy thet docs net polfuts

the envivonment. These Typos off eneigy ave ronenaiblo, whivh means they
will nat run out. They are good for us and good ot the world.

There are lots of ways we
can use renewable energy -
and some are really simple!

We use solar power and Solar lapmp "‘\

wind energy to dry clothes

on the washing line. The Sun’s energy can
be used to power

solar lamps or even
a phone charger.

SOLAR POWER WIND POWER

We can use the Sun’s energy. The power of the wind can be used
It is called solar power. to turn special machines called
turbines, which make electricity.

i
n

Sobar chargor

Solar panels collect the Sun’s energy
and turn it into electricity. This energy
doesn’t run out because sunlight

-

is free and there is lots of it! Solar Renewable energy can be used Elootrio cars
panels work best in places where to charge batteries that are can tooharge at Some enargyicompaniss
there is strong sunshine all year. used to power electric cars and spevial stations offer their customers the

chance to buy ‘green energy’
to power their houses. This

allow us to travel around
without creating pollution. energy comes only from
renewable sources.

WQ/
: Com,
0 o
2l 100% er
Re,
y w Enep§’Wable

electric scooters. These vehicles

a

When water (lows fast
ﬂ«m«?l« the turbines, fhaﬂw 5
i anef make oot icity.

I‘Ie] -
the , Sto
Clag? IG‘DetI;FOteC‘t
ey i Op 5
e,
Electrio soootor
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ATMOSPHERE

The layer of gases that
surrounds the Earth.

ASTERCID

A piece of rock that falls to
Earth from space.

CARBON DIOXIDE

An invisible gas in the
., atmosphere.

CLIMATE

The pattern of weather that
a place experiences over a
long time.

CONIFER

A type of tree that grows
cones and has needle- or
scale-like leaves all year.

DESERT

A place that has very little
rainfall all year.

WEATHER WORDS

EQUATOR
An invisible line that divides
the world into two halves.

EVAPORATE

When liquid water turns
into water vapour.

EXTINCT

Animals cndJalams that go
extinct have died and are
gone forever.

HAILSTONES

Lumps of ice that form
sometimes when rain freezes.

HEMISPHERE

The Earth is divided into two
halves by the ecLuator. Each
half is called a hemisphere.

ICE AGE

A long period of time when
the Earth’s climate cooled
down and ice caps formed.

v

«
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BIRD HUNT

You won’t spot a falcon on pages
36-37. These birds live almost all
over the world today, but they were
not alive in the Jurassic.

\CE CAP

A huge sheet of ice that A measure of how hot, or
covers large areas of land,  cold, something is.
especially in polar places.

METECROLOGIST THERIAE

A current of warm air that
A person who studies is moving up.
weather and climate.

OXYGEN TROPICAL CYCLONE

A strong storm that forms in
An invisible gas in the the tropics. It is also known
atmosphere. Animals

as a hurricane.
breathe in oxygen.
;‘;!

TEMPERATURE

POLLUTION TROPOSPHERE

The lowest layer of the
Something that is damaging atmosphere.
to the environment. ]

SEASON WATER VAPGUR

An invisible gas in the
A period of time in a year  atmosphere.
that has distinctly different

weather to the other times. WEATHER
TEMPERATE The state of the atmosphere,

the temperature and the
A climate that is mild all

amount of wind, sunlight,
year — not very hot and not  cloud and rain.
very cold.

s.co.uk for up-to-date previews and information.
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