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JETSTREAMS s oo

the contrast batwesn cold air at the poles and warm
AN ATMOSPHERIC SUPERHIGHWAY

air ot the equator that leads to jet streams.

The bigger the contrast, the faster the jet stream.
Therelore, it moves fastest in autemn and winter, when
the centrast between the increasingly cold poles and
constantly warm equator gets bigger. In sumener, it moves
evach slower, 83 the tamperature contrat decresses.

Imagine looking down on Earth from
the deep darkness of space:its
vast blue oceans, golden deserts,
luscious forests, all topped and
tailed by crisp, ice-covered poles.

But there's more. Clouds, and lots of
* them - big and small, swirls and blobs,

bright and white - whizzing around
on an atmospheric superhighway
known as the jet stream. 3

's Get Mwh; ) : Jwirngy foom wost o
Let's ! \ ot a3 fast as 400 hph,
Jot streams not only determine how and et streoms ave powerful
where weather systemms form, but they also - L nboans of wind found ot
shilt them arcund. For example, an ares of T — 1he sumo altitude
cloud, rain and wind may start in eastern = j * ar oero .

Canada, but cosdd end up thousands of miles »
away in Europe - changing a4 it moves,

Don't Slow Down

Nofemally, jet streams smoothly Blow arcund the Earth,
keoping weather chengeable. But when they bend too much,
weather systems can slow down or even get stuck, causing
spells of rain, snow, heat or cold that last for weeks or even
months, This is how extreme weather can happen...




WIND

STIRRING THE AIR

Although we can't actually see the wind, we can see
the big effect it has around us. But where does it all
come from, and how does it move the weather?

Under Pressure

Wind s caused by differences n alr pressure; the waght of
ar molocules pressing down on the ground. Imagne you're
dunbing a ladder: this is vaualy pretty easy, because nething's
pushing you down - that's low pressure. But if you tried
to climb with a fdl backpack on, it would be much hacder
bocause s pushing you down, and that's high pressure.
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Wind always blows from Agh to low pressure
/ and it's this movement of air between them | often mention high and
close to the wwifoce that creates wind low pressura n my woather
/\ forecasts. IV & handy way to
give everyone a choe a to
whether they Il have to hold
on 1o their hats or met!
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POLE Corlolis
“doflection”

You Just Spin Me Around

In the northern hemisphere, wind blows clockwise around
high pressure and anticlockwae acound low pressure. But in
the southern hemisphere. that's reversed! This s due to the
Corlolis effect, whero the spinning motion of Earth causes
wind 10 be deflectad [cwrve) to the right in the sorthern
homisphere and to the le® in the southern hemisphere.

How Are
Your Grades?

The strergth of the wind
depends on how much the s
preswre changes over distance
This change i called the
prossure gracent




Weather on the Move

Air masses are huge bodies of alr that

roam our planet, coverng whole countres
or even continents and reachng high

into the atmosphere. Each air mass has

a particular temperature and humiday
(moisturo content) which determines how
t's described and the weather it brings.

How te Name the Air

To make them Sasy LO recogrse, we describe
ar maties by which climate tone they co~e
from (pelae. Arclic, bropical equatoriall, and #
they start over land (centinentall or so Imaritime)
An ale mass from the Caribbean Sea s the

R 3 would be warm and moit, 10 that’s

tropical manitme’. An air mass from Canada

wodd be cold and dry, 10 "polar continenital

Making an Air Mass

Even rooms n your house can have different air masses Ahor a shower your
Bathroom's air would be warm and humid However, whan you go to e ar
conditioned bedroom afterwards, 1 would be cool and dry. ¥ you put a fan on,
you could move the cool dry air iInto the warm, humid room and change how

L ook Air masses move and change too. A polar continental sr mass movieng
over the soa can pick up moisture and turn polar maritime. But whan ar masses
@t stuck where they wouldnt sormally be, they can really str up trouble..

War of the Winds

A the winter of 1962-43, the United
Kingdom had as coldest winter m
over 200 yours, as Arctic ar lngered for two montha, | remember sy mum
toling me about 2. She sad that it was a winter that never seemed to
end Lakes and rivers ed over, and each tme tropical maritime ak from
the Atlantic Ocean tried 10 move in, the collision with the Arctic air led
10 huge snowfalls. A blizzard bult snowdrifts up 10 6 metres high, cutting
oM vilages and lreesing farm asimals 1o death. The batthe raged for much
of the woter before the Arctic ar fmally surrendered and eased away
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moisture. This moisture helps the rainforests grow, but also builds towering x&mm Speichiasibi

clouds and thunderstorms, whose downpours drench the swamps and rivers
to keep them full for animals and vegetation. This weather isn't driven by jet
streams but is caused by the intertropical convergence zone (ITCZ).

Cutting the World in Half

The ITCZ is 3 20n0 of low pressure around Earth i
you look at a satellite photo. you can see it in the
b .-‘l-' white clouds crcing the mddle Each year,

the ITCZ drifts north and south betweoen the Y'opk
of Capricorn and the Tropic of Cancer, acrcas a

line called the equator which divides the planet mto

wethacn and southern halves, kmown as hemispheres

Tropic of Capricorn mark

Who Needs Four Seasons?

o3
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Bringing the Heat

The South Asia monsoon is caused by the ITCZ (see pag-s)
drifting north during summer. Before it arrives, months of
clear skios and intensifying susahine bulld up heat over the
land. Temperatures widely reach 35-45 degrees Colshm, and

dangerous heat waves can cause heatstroke, especially in

cition. The air rises, creating an area of low pressure, and
a southwesterly wind blows in from the Indlan Ocean and
s the region with a vast, warm, humid air mass. It feads
the monscon with molsture to create the pouring raies.

GETTING DOWN WITH THE DELUGE The Harder They Fall

Monsoon rans sro Graatadt over moutt s Nnous

sroos, whare the molsture- laden ar -4 forced
Feghar, making the randall heavier than in
w-lying aroas Unpurprisngly, ths moans
tho wettast places on Eath are n Inda, with
Al !0(3".’"\‘ ‘J\*ﬂq f\N’Ir 12 motres 'f-‘

» . ' s - 1t v, (3 he hevght of fol
Like the flick of a switch, South Asia can go from blazing sun and stifling deotam deca i b e, dd L bd e
heat to rains that pour for menths. Dry, dusty roads are quickly soaked,
turning streets into rivers; brown, barren landscapes burst to green

with emerging vegetation. That's the power of monsoon rains.
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Rainy Day Fund - ;.

Give and Take
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darly y Hooding and landalides Steop slopes .
f yoll becomrs -alcrlocpd het thoy o0 into dedinactive
f mread that cam swoap away treos and houses



THE LIFE AND DEATH OF A TITAN

Hurricanes can be catastrophic, with winds roaring like a jet engine

and powerful enough to blow down buildings. Storm surges - sea water Out With Whi 9
pushed inland by hurricane-force winds - can swell to flood whole cities. Ut IWILH A Dang of = |m.Per.
Skies turn dark and menacing: something unstoppable is coming.

Hurricane Season srachinll
waather front

in the Atlantic Ocean, hurricane season runs from 1 June TR LA FoRiche thok dnd ikl
to 30 November, with the busiest time for hurricanes
typically being mid-September. The number of hurricanes
each year varies greathy. Some years cam hawe as many

p v
as 10! Life for people in these regions carries on as ned & Sirvicans has farndd & aate stwards \ K\

normal, but they are always alert and prepared L nd that * north
: the Ur .1_-:tv."-->r: -  —-
| Canown 8 making landiall

nalew landlal. Some slay cver
times called Biah storms

her mo one apar Irom the Ssh

Test Your Strength

A hurricane’s strength & measured by the Saffr.
Simpacn scale, which rates 2 on o scale of cne
1o five « with fve baing the strongsst. During
thak [fe cycle, thess burricanas can expend

a1 much scwrgy.as 10000 nuclear bomby!



HURRIGANES’ SAME BUT DIFFERENT
IYPHOONS . s

dangerous weather. So why do they have different names?

AND. TROPICAL i e

The answer lies in which of our planet’s

CYCLONES ol
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L L IR

\ : ; ' 4 . . 1 :_ _ £ r
SN L . NN
\w,mamwc wnitr

Keep to the Side

The furthar ot from the centre of the storm
you g0, the wosker the winds become. This
Mo that rot everywhere the storm his
will expetionce the most dameging winds.




The New Orleans Bulletin
[voL s [CNTE]  ruEsoAY. Awcest 30, 2005  ERITOIS

HURRICANE KATRINA

DEADLY FLOODING HITS NEW ORLEANS

50 CENTS |

urricane Kalrisg hil the southern US in August
2004 |t was one of the deadliest hurricanes the
country has ever seen, billing around 1,800 people

and forcing over a million people Lo leave their homes

s storm surge

leveos

KATRINA FACTS
2 s

4 PR—

auper Typhoon Haivan

The Philippines is no stranger to tropical stoems, with around

20 affecting the region each year, mostly from July to October.
Super Typhoon Hatyan, known kocally in the Philippines a3 Yolands,
made landfall on eastern Samar lsland cn 8 November 2018

It was one of the mont powerful storme on record, with sustained
winds of 314 kilometres per hour and even stronger gusts,

This is equivalent 10 a category five hurricane on the Saffir-Simpson
scale, Winds this powerful destroy almost everything in their path,
leaving the affected ares uninhabitable for weeks or monthe.

Typhoon Hailyan facts

@  Theve was on estimated U5 $5.8 blken of damage couned
& Arvund U millon homes were domaged or destroyed.
N Ity the deccfimst typhoce on record for the Phlippmes
) Nuge erean of cropproducng bnd were
drstseyed afectog ford produc tun

Haiyan ploughed through the Philippines, killing appraximately
6,300 people and affecting around 14 million. It lattened
buildings and left many homeless. Haedest hit was Tacloban,

# Gy on the island of Leyte, where local estimates

suggested that 9O per cent of the city was destroyed.

Like Harricane Katrina, a major cause of damage was a storm

surge which washed away homes and plled wp cars in the streets.
Torrential raln only made this worse, with 260 millimetres of rain
falling in just 12 hours, triggering deadly landslides and flash foods.
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They did thia by adding the descriptions ‘alta,
‘rainbearing’. By combining theis terms, we can
descrbe and undentand each clowd, for nstance

Cumulo + nimbus » cumulonieabus
(2 heaped, pufy and rain-bearing cloud)

Cirro « sbratus » clrrostratus (s fat
layor of high wipy cloud)

There are alwo hundreds of sb-species of cdouds
« yome vory rare, which well come to a Ittle

later. In the meantime. see f you can spot any

of the 10 main clouds shown here cutside!

Stratus

|







Watching the Waves

The colours that we see vary bocause the white light from
the ton s actually made up of a spectrum of dF¥ecent coloun (5
rod, ceange, yellow, green, blue, indige and viclet. Each

of thowse colows has somaething calied » wavelength The
wavelongth determines how cur eyes soe it whan @ moves
through and bita dfferent things » sach a3 molecdes in
the air, the simosphece o wriaces arcund us. Red, arange
and yollow light have longer wavelengths, whaross green,
Blue, indigo and violet ight have shotter wavelengths.

Az white suniight passes through Eacth’s atmasphere, & Al BT
colides with tery gas molecules (maatly ntrogen snd cxygent 3
in the sir, Thase molecios aa yo small that they scatter the “".'. "
biue kght tomards s more than othes colours. This messs
that wo 10w this celour the most, making the sky lack

AL
! R

S

s " MRS NTS

scattered 10 much that less of & reaches
out eyes. Tha allows 5 Grester amount
of the longer wavelength red, yoliow and
orange Sght (o be seen, giving sunrises
and sunsels ther Bery appesrance

The Cloud Filter

Clouds play a part too. They can bounce
fgt around and scatter it even mere

-~ enhanting the range of colours seen
across the shy This efect is most striving
whan there s dferent types of douds s
diftorent haighls. High, thin wispy clouds
glow brightly, as kght shines through.
Hewever, thicker clouds refloct ight. This
crestes the dramatic contrast where one
side of a doud s briliantly It and the othar
shadowed side is darkor | love & when
this happecn. it's when Tve taken some of
11y mon stunning pictures of the sy,
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The trigger for thess spectaculer fght thows crigirates from The colivion of cherged partiches with gos molecules telessss
the wun, 50 milion Kilkemetres sway when it sends huge ohergy a1 light This Sght ripples across the thermasphere
amounts of charged particles hurting towards our planet - 3nd croates tha aurora boreals, produceg different colours

- known as the solar wind. These particles are full of energy dopanding on the altitude and the gus molecules # s
and tewvml at speeds of L4 milion kiometres per houe. Quygen molecdes produce green fght whan hit acound
5% kilometray high, but above %0 kilometres they
Upon reaching Earth, the charged pacticies ancounter our produce red light. Nttogen produces blus light s o5
magretic field, s irvisile force fleld that protects cor kZcmetres bigh, but pink Rght when hit igher, In some
atmosphere from space radistion, The fisld guides thew cases, you can see yelow and arange light tco
charged particles towacds the polar regions « attracted by

the pulf of the magnetic aceth and south poles. It's hore that

BOREALIS & AUSTRALIS __ S <o o s oo o

Welcome to the aurora borealis - a peaceful yet v '
dramatic show of nature. A magical feeling, as you're ot S

greeted by a spectrum of colours that snake, streak " VT ”
and dance against the deep darkness of space. I've 30 o » TR has G

only ever seen the aurora borealis once, but it was -

an awesome experience that I'll never forget!

Finding the Light

Powerful satelies and telescopes can monitor the sun's

activity to mahe space weather pradictions on the timing
and strength of the soler wind reaching Earth. Beyond

pradicting the northern or southern lights, 2's also useful

for detecting solar flares and geomagnetic stormm.

These ace stronger bursts of energy from the sun which
can damage satelites and navigation systeans, as well
s disrupt radio signals and even the power grids that
swpply cur electricity. Cartainly something 1o watch for!




A DAY IN THE LIFE OF A THUNDERSTORM

e Ve

THUNDERSTORMS

DARK TOWERS IN THE SKY

Shaken by deep rumbles of thunder. Startled by bright flashes of lightning.
Soaked by torrential downpours of rain. Buffeted by strong, gusty winds.
Thunderstorms produce some of the most dramatic weather on Earth.
Their towering clouds are so dark that they almost turn day into night,
and if they become severe they can unleash their most dangerous
threat: tornadoes. But first, how do thunderstorms begin?

The First Signs Clouds A Darkening Sky Lightning

of Change Bubbling Up As Rt approsches early Strikes
By tvid-mornng, 83 the "":""'f" ';"'“ Mt alternoon sees the
v & ket ontieo chmelsady b hoat buitd 10 a peak.

ferrperature canng

o hes our . Air s raing 0
® tlumpetature ncrosve Qs ‘““-“r': high (taking lots of
andd ale start ; FRSCAN INPMC SRoN TS motsture with it) that
A e SN T W cumulomimbus clouds

bigger, taler and dacker

aticn lavel snd ‘ form, generating
the ) G torrontal rain and
lightning. As Iightning
ravels through the aie, it
du d - rapialy haats it up. The air
ppesr. Detprto the s B b expands very quicaly with
DO ANCE, 3N IV NPe 2 Joud crack - and thats
i3 Cloud weiy what we hear as thurder

STIRRING UP TROUBLE

L el

- -

s s hacone 1 Levere that the ar
tarts €0 viclously retate, loading to tornadoes. Tornadoes
produce the fattest winds on Earth, reaching speeds up to

fr— 500 dilomatres per hour They can be kilometres wide and

travel along the grownd for up o a few hundred kilametren

wruction Mowaes e flattoned, cam

tsolf toen

e A TR It A A AR S ARSI L T
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TORNADO OUTBREAK

OKLAHOMA AND KANSAS

In less than 21 hours, a total of 74 tornadoes touched down across the US states of
Oklahoma and Kansas on 3 May 1999. The rapidly rotating twisters carved paths of total
destruction, leaving 46 people dead and around 800 injured. More than 8,000 homes
were damaged or destroyed, with property damage estimated at 1.5 bilion US dollars.

A Trail of Destruction

S S R o T, Vi

Ovce o tormado risk han been
datectoid people helrer v
basemvents or vmal reors - brpeg
away fom wrdow thot codd
G broben ghass through the
o Ader frdrg the mxbest pdoce
ponrible. they protect theruebres
froee ery chance of fiyvng debra ond
wait for the sterm 8o paia

Widat termado

Oy metre

Highant recorded Large st sarnade
tornate wnd eed i hrnak,
ML omeres por C

howwr i Brdge Cmed
TR e

3 May 1959



LIGHTNING

A SHOCK TO THE SYSTEM

Sparks of electrically charged bright light that flicker across the sky - some striking

the ground, some stretching towards other clouds. Lightning is both fascinating
and scary at the same time. Whilst it has the ability to momentarily turn night

into day, it can be deadly and damaging if it hits an object on the ground.

Lightning is caused by the cellision of ice Eventually, the negative and positive charges
crystals and hail within & cumulonimbus cloud in build up 30 much that lightning - a huge spark of : ’ ;
a thundaerstorm, which gives the bottom of the elactricity - is rebeased. The lightning hits either Striking the Hour
cloud a negative charge. The ground and the tep the greund, tall objects or other douds. :

: . On average, there are almost
of the coud end up with a positive charge. four millon Bghtning strikes

on Earth oach day. That's
around 158,400 every howr,
or 44 strikes per second!

Blasting the Tree

Whan kghtring stribes »
troe, it is ohten destroyed
Ughtrang mtartly and
intensely hoats up water snd
WP insde the tree, Cauung
110 rapidly expand. This
eon cavres the bark of the
U0 10 Do Diows away and

Thundering Past
As lghtning travels threwgh
the ar, 2 rapidly heats it First Light
J up. This couses the a# to Light travels much,
Gone in a Flash | - and a shockweve much Taster than sound.

Lo b created, which is Thetefore, it takes
A Sghtring strike travels whiat we huar 33 Dhunder longer for the sound

a3t a spoed of sround | of thunder to reach us,

BOLT-CANO

AV 000 Silometros —— compared 10 1he R
por haur. Al tha peed - of hght. The Further you
% wondd tabe ust 46 are fram the lghtrnng
woonds to travel from 3 f Rash. the longer it takes

ndon to New York ’ 10 hear the thunder
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Precipitation is any form of water that falls from the sky - be it rain, snow, hail or a mixture of
them all. It's nature’s clever way of moving large amounts of water from one location to another.
Moisture in the alr rises and condenses to form clouds in one place, before they drift away and
deposit it elsewhere. How this water is distributed determines the landscape and climate of an area
- such as where luscious, moisture-rich rainforests or barren, parched deserts are found.

Despite rain beng the most familiar type of
procipitation, there are lots of interasting
facts about 2 that people don't know!

Raindrops vary a lot in size. The smallest
ones, like a fine speay. have a damaeter as
Intle 35 0.2 milkmetres. The biggest ones.
found in tropical regions, have a diameter
acound § milimetres. }t's not just thew wae
that varies, but ahio ther speed, Ralndrops
typically fall at n1-82 kilomatres per hour
However, the smallest. finest drops fall more
slowly. at around 5 bilomatres per howr




Recipe for a Rainbow

L The sun needs 10 be berend you

2. The water droplets need 1o be in from of you

% The wun needs to be low in the sky - less than 42
degroes above the horaon
od

4. The best weather is » muture of yumabine and

shower to give sunbg™t and water croplets

o
=50
Lo
e\

b

Light Work

White light from the sun & actually made
up of a spectrum of difecant colours: red,
crange, yolow, green, blve, ndigo and viclet
Each of these colowrs of light has a specitic

Refraction in Action =

Whan white light hits water droplets, it ' 4 ‘ ]
viows down and changes direction . thia ia

knawn as refraction Refraction sples the r ’ - J .

white light into d¥ecent colcurs. These

‘wavelengt™’, which determnes how we we dffecent colours of light then hit the back . ’ r r
them as they move through different things of water droplets and are reflected towards "
swch as molecules i the ar, Earths .:l—‘nxp}‘cn» O OYRL - MAakING Ul 100 2 ranbow ' o ' .

cr, = the cawe of rainbows, water droplets

-

SHORTER =———— WAVELENGTH ————+ LONGER .

oy ".._ ‘.' :._‘. ) I' 7\"3‘;7 ” _,'__'\:, _._‘ A ;Av '\f':'-" )
Be sean most ohen diring mid-morming or mid.akermoce, 10 keep an eye ot



Solving the Mist-ery

Fog wnd mist are formed in a very
uimiar wary 19 clouds. When the right
conditions ate prosent and the ar cools,

moisture in the air condenses into water

You this at home when
WHERE THINGS GET HAZY droples. You e toa et b
When grey vapour hangs in the air, the world can seem e b e S
quite spooky. But fog and mist are actually just clouds ‘S::’o&mdmia;{.hm:;
' ‘s the diference’ answer bes in
M:r:ncho‘:?;::l:md.w&myo:‘nod e glbralmpget ot

klometre o more, it is mat. If the vaibilty
I8 boas than 3 kilomaetre, then it is fog When
the visdsiny falls below 300 metres - about
the length of a yo-cariage train - 2 ia
often described as thick er dense fog.
This can couse real problams for transport.

Radiation Fog

Radation fog s most commaon in awtumn
and witer - especialy in temperate
chmates. Whaen sies are clear at night.
heat in the ground escapes (radiates)

0 temparatures fall i the sir gets

cold and calm onsugh. mosture in

the air condenses into fog, Radiation
fog can take a long time 1o clear in
winter - somatimes ngerng al day
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WINTER'S WRATH

THUNDERSNOW, BLIZZARDS AND ICE STORMS

Snow is often pretty and tranquil: a winter wonderland with a crisp Blanket of white.
However, winter can have an awful temper too, and unleash ferocious hazards on millions of people.
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Sending Shivers

Wind chill is 3 danger we can naver see f you're covght 2
cold wnd, it can feel ke it's blowing straght through you Flest
as pot & ol then & numbneds in your Rngers and lace, and

if you don't find shelter, & can even prove fatal It feels much
colder when the wad is stronger because it blows amay the
thin layer of warm sr we usualy have around cur bodies

The Speed of Cold

Wind ol ol sbonst how faut the
wod 4 by s (e - lual
tempermture of the wr Yoe fasner
the wd the colder it feels
et b firw avia yis T by bmar
thes rmenh don bl a the woed
\ il oo leek lir temparet e
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Catch Your Death

» the aturmm and winter months, wind chill can beceme
do trveatenng One dangert is hypothermia, which

s when the core temperature of cur bodies falls from
the vwal temperature of 57 degrees Celtiua to below
35 degrees Celsiun Sigm of hypothermia ncude
uncontroliable thivering, memoty los, disonentation,

slurred speech, drowsness, and exhauation

Biting Chill

if skn s eaposed 10 extreme cold, it can lead to frostbite
- where body tissue starts 1o freexe. In mid cases, frozen
shin and blisters can form. In severe Cases Qangrene may
occur, whare a loss of blood supply causes body tissue to
die and shin may turn dark blue or black In cases of both
frostote and Mypotheemia, it is mpoctant to seak help

quichly, in order to stop them from getting any worse

This is what happered to Robert Falcon Scott

of "Scett of the Anlarctic - and his team, when they raced
1o become the first people to reach the South Pole in the
early 0s. They managed to get to the Pole, but only

1o And that » team lrom Noeway had beaten them there
Sadly, Scott’s team faced extreme cold on ther way back

and died from exposure before they could make it home

Suit Up

Whan poe have ba o sutade = e colhd 1he bost Shng pos cor e e proatet
B B S R e A A e ek L re LT
betaven enih lper mpdating pos body Ao, dos | frget o hee gloamy scnrd
o rmeTrg mener pecot
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Soaking Up the Sun
Humidity & a meawre of the amount of
monture in the air: the higher the moisture

wvel, the more humid 2 feels. The most

sigrshicant sources of water for a bumid ak

mais come from the tropical oceans and

raisforeats, whare warmth and sunshine
evaporate water from the cceans and
ncrease bow much water ia relessed

nio the ar by the leaves of plants

Signs of Heat Exhaustion

¥ pona overhant, baut o1rwes s om shop poer bady e beng sbde 1o costonl 14 cwn
temgzerstirn Tha Svit 1ge of senger i1 when pour Sody temperytoe resches W
degrees Conoe o ancam ard sewt crba v on happera

Sgre o heet baaton rclide.
Pl g b A Ry vy oty vnd A Cromge o ponse wom,
B0 It o BaCwd i bew P g poke i fop ard v
romiry
g

v

*M“m @ Ny a0 o by
congusson or 0 oo NG 0 foet
Feeaden A Vare Tamd
¥ wrh hast cshourton doesnt cool domm 1 con tern e Masterode.

hei 4 ey vt G et} wgent Deatment

Blowing Hot Air

Weather systems and wind can carry humid air from the
tropics elwewhore « such as northern Eurcpe and the United
States. This is especially dangerous for pecple and animals, as
they aren’t wsed to wach conditions. It's worse in wmmen: water
eovaporates faster a3 tecmparatures rive, which (s why warmaer
#r can contain more monsure than cooler air. This makes high
humidty i hot. sunny seasons feel worse than at other times

O vy bt and heswd ww st he
s impovbant (0 vioy cood and
drink enough worer t3 evesd
dobiyer 30w send rurts v
Dwbgrdratuns 1 when pmas boely
Insws mwww wwater thas @ tabes
It con mobe w thesty, dury
o twwd, s woll 2k mading s
F 4 el B e L et 22

Don't Sweat It

Qur bodies keep cool by sweating, When we sweat, heat

evaporates the moisture om cur skin into the ar. This has a
cooling offect and stops wa from overheating, In order for
the molsture to evaporate, the ar swurrounding us must be
able to ho'd it. However, when the humidiy is high, the sir
i Hhe a saturated spange . o full of moisture already that
our sweat struggles to evaporate. This reduces the cooling
offect, making ws feel hot, humid and uncomfartable,

i-h




Making Waves

The main ingredient for a haat wave s a big area
of high presisre that sits over the same region for
at least 3 fow days. Mgh presswre o summar tends
to bring doudless skies. alowing the sun to shine
down all day lorng. This heats the growund, which
heats the air above, sendng temperatures soaring

At the equator, the number of daylight hours each
day is similar all year round, bt further away from
the equator, summer days we longer than summer

nights. As a result, the sun's enorgy has the ground

for longer periads. buildng up the heat day after day

have been painted white. This isn't for decoration. Ight-coloured wrfaces reflect the sun's
rays back into the sky. 50 loss energy i absorbed by the bullding. leaving it cooler nside,

Ancther method used in anclent palaces in Inda was ‘evaporative coolng’. Water
channels Fowed through the rooms, and the heat in the air evaporated it. This lowered
the tomperature intide to make the reoms cocler and offer 10me respite theough the day

S ~wil




Up, Up and Away!

Even whan a dust store ends, tevy particles can be whipped up se
high into the tky that they sre catried by the wind far away from
whare they came. Dust from the Sahara Desert in Africa can travel
thousands of mies scroas the Atlantic Ocean and reach as far s the
Amazcn rainforest, whare it can be a good thing, fertiising sall for
plants to grow.

Dust cam wlio help to suppress hurricane aclivity over the Atlantic
Ocean. Tropical daturbances, that are the begnnings of hurricanes,
neod maist, husid ar 1o grow, Very dey, dusty ar hisders their growth,

L 8
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Sometimes, dust gots carmied into roin clowds
and folls in roin, and when it evaporates,
# Jogves a thin coating of dust. So next
timo you notice your car coated in dust

after rain, think how for it must have
traveded to get there!




| RISING FRiM THE EARTH

Dust Devil Hotspots

Dry. sunny and hot climates usually
make it hard for things to grow,

30 it can cause fand to be barren
Land that doesn t have many plants
often becomes dusty or sandy, the
poerfect conditions for dust devi!

Sandy wrfaces heat up more quickly
and imtensely than grass and damp
sol, which makos them favourable
places for dust devl formation. The
same 4 true for tarmac, so they can
even happen in towns and cities!

Dust devils are sametimes confused
with tormadoes, but thare's a big
dBerence: tormadoes form from
clouds and reach down to the
ground. Dust devils reach up from
the grownd to the tky. Easy peasy!

>w Do They Form?
On hot. suntry days when there i
o wind, the ground iy intersaly
heated by the sun. However, some
parts may be n direct sunight and
other parts in the shade, 10 certain
areas end up hotter than others

A Amumym.h

Hettor air over an intonsely heated

area of ground ries into the sky minutos, Eventually, as the hot
oavar than nearby cooler ar A rises, cocler air gots dewwn
When this happens, a mini area of in at the bottom to replace it,
low preswre forma, A dust devi cutting cff the wpply of het
occurs whaen this rising column aie It broaks up in seconds.

of ai starts to rotate, reaching
highet into the sky . becoming
more visible as # whips up dust
sand and s0d from the ground

T




WEATHER BOMBS

WHEN PRESSURE DIVES

A weather bomb or bomb cyclone, also known as ‘explosive cyclogenesis’,
is when a low-pressure system develops more intensely and more quickly than usual.
They typically happen at mid-latitudes (e.g. around Europe and North America) over the
world's oceans in autumn and winter, producing some of the stormiest weather of the year.
From space, a weather bomb might look like a beautiful, swirling pattern of cloud,
but when it moves over land it leaves behind a trail of damage and disruption.

Taking the Hit

AN AN AN VSN

« dry ot semilne 2 Vs awervast with ra 5 The st tuos Sghe 4 Towosrog donads inihabing § Shes avw lorght wah
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Countdown Pressure

Weather hombs 2t caused by a
fast-may Ing (et stream around
¢ ilomets "L uUp ¥ -."»01-‘1 g
ot speads of 290 Lilometres per
hour or mote, as fast ax a bigh-speed
tram, the ot stream lifts ar up nto
the sy at a greater rate than usual
This Seads to ar pressure rapidly
faling at the surface and a powerful

area of low prossure forming

You may have neticed on weather
charts that areas of low pressure
have mumbens raat to tham. This

t 3 moawure of ther conteal ar
frossure ..\.u'., nmildan
(mb) or hactopascals (hPa) The
owor this number, the deeper and
more vislent the low pressure

and tha ™o severe the woather

wind 30 ran) & producos

N Order for an wes of low
prossure to be 3 weather bomb
the central pressure needs to
V.HP-' 24 ol liars or move 22
hours. For mare typecal aceas of
O™ Presswre. ths s unvally around

2 mlibars of Jeis in 24 hours



THE GREAT STING JETS

WIND WITH A BOOST

Ancther thing that made the winds 30 extreme

diring The Great Stoem of 1987 is something

callod » sting jot - a phencmenon that turbo- Y A
- b Whm-?m‘(, .

e i s~ n’." k -

CASE STUDY g

When the people of southeast England woke up on The steem killed 18 people in the Usited

the 16 October, 1987, they were greeted with scenes m - '“'l:'m : '“M

of utter chaos and destruction: the aftermath of the including some historic specimens in Lendon's

worst storm since 1703. It had peeled off roofs like tin Kaw Gardens. In norther France, the storm

can lids and littered the landscape with fallen trees, leh 1.2 miflion homes without efectricity £2 (
In London, gusts of v kilometres per howr u_

ware recorded in the early hours of the merning
But the strongest wind gust in the United Kingdom
was in Shoreham Hy-Sea, West Sustex, reaching
_“_ 15 kiomatres per howr. An aven stronger gt of Voorbgfromtlnpath
4 kdometses pec hour was recorded cn

During the days bafore the storm, tropical maritime and
\\’ e Pl polar maritime sir masses colied over the Atlantc Ocesn,
i Granvilie, Noemandy.
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creating 3 big temperature contrast. Combined with a
powarful jet stream, this led to rapidly rising av - the
porfoct ingredients for a deep area of low preswire.

The storm also took a much more southerly track
ar) Northeen Iroland. This maent that not only was
m moco powerk, 4 sho bt an acenthat
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~ SATELLITES .

KEEPING AN EYE ON THE WEATHER

Satellites are amazing pieces of equipment floating in space, constantly
taking images of our planet below. They've been up there since 1960, when
NASA launched the world’s first successful weather satellite: TIROS-1. it gave
weather forecasters their first-ever view of the clouds from space.

Light or Heat + Scanning the Sky

Satelites can provide a variety of images, but two Different types of cloud have different temperatures.
of the most comman types ace visble and infared By analysing the temperatures and patterns in aa
- each with their own distinct characteristics. image, we can tell what type of clowd has formed.

Vadie satelite emoges ave
effectively bhe havirg a buy comers
in wpace and taking a sapchat of
s plarat bebrm Thay hime what
wo would soe with our ayes ff v

were 80 look down from space

\

1 b hored ages W‘u“m
ol wh b pa o) g e e
rowed sew o ed i ryve et e s om lowl 2 et
Ih.h-uﬁmg(m,. o kg cisude
Con o pginad bacd sl ohte b wwsd st £ munye
B L e ]
- el Azpeeer 10 et e
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Stay or Go
Two main types of satellites are used to keep an eye : .

on our weathen geostationary and polar orbiting.

e equanir of & height of 55800 &
bdometser They trovel of the 1ove
speed a1 Ew vy s 10 they are alwen
' 3

4

ot a haight of oround 850 hifsmmetres. Satelites don't last ferever though, So what
Polor orbiting satwlites orbst Earth from happens to them when they stop working?
pole 10 pole ne avary 100 miretes Well, that depends on how ciose they are to
o 40, watching many diferend arves. Earth. Low-orbiting satellites use thewr last
bt of fuel 8o seer them imo the stmosphere,
where they barn up and break apart.
High-crbiting satelites do the oppotite, using
@f—-»—- = their fuel 10 drift even further away from Eacth

into a graveyard of old satellites, where they
contings to orbit s dormant space junk.

+




NUMBER-CRUNCHING DATA

HOW A SUPERCOMPUTER PREDICTS THE WEATHER

Predicting what the weather will do in the future helps us to plan our lives.
Without a supercomputer, it wouldn't be possible to gather and process the vast
amount of data needed to produce an accurate and reliable weather forecast.

Just How Super?

Mast of us

o ued o comg

ulers that sl on

* dosks Supercompeters hll big »

D melres in M sth and are meco than

s faster than the & 3
wowerful m e ey a
1 ¢a ALOO4 08 i
anot wore werking together 1
AAAAAA i of aving 1o
do ~irue { cal
—pute w »
. cos, have a mass
' an o fint 3t
30 these [ mach
a v perc tert
bnow what the weathe
whaer ¢ woatt at

]

Each day, weather
observation data is fed
e the supercomputior
- 3 process called data
sssimilation - allowing
# to comtruct a global
pictre of the woathes

.
“e
.
.
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.o
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Making the Prediction

Once the suparcomputer kas & global snagshot, it

1 a progeam kaown at 3 numerical weather modeld
This carries out Bilhions of mathematical calculations
to weork cut how the weather will change = the future,
based on the information & had to start with

As Esrth is 30 big. the weather model divides the
atmowphece im0 lots of bones, making predictions for
oach one and wtitching the rewdts together. Tha end result
it & prediction of what the weather wil do in the future,
typically at hourly ntervals and as far shoad a3 10 dayr.

O

fore supercomputers wore ivented in the %508,

the sbility to forecast the weathar relied cn woather
chservaticns being taken worldwide by observatories
and sont to forecastees by telegraph - at a speed of up
16 70 weeds por minute. Forecasters weudd then plat
Band-drawn weather maps of the obrervations and uie
thur keowledge 1o hgure cut what would be mest khely
16 hagpen nert. Howwver, the weather forecasts weren’t
anywhero near a3 accurate 33 they are today, and weran®t
ablo 10 predict as far into the future - o day ahead at most.

Belere

Checks By a Human

When the supeccomputer has fmished making
&s pradiction, the data s checked by a buman
weathar forecastor. This i because thare

are wome weather patterns that weather
madels don't peadict vory woll A fococaster
can twoak the prediction to make & better

Thia step oot always happen

wih weather app data, o use them
catioundy, as they're clten astomated
it means an 3pp can sometimes show a
dFeront forecast to the ore on TV

Once the weather forecast has been chocked,
s then tallored for use in lots of dFerent
places that reed to know about diflerect
data; on TV, for emergency services, airfines,
autdoor evenrts, sading and much morce




forecasters, as they give a erview of the
days. They're useful to spot notable features such as
deep areas of low pressure that create wind and rain,
or big areas of high pressure that bring sunshine.

Woather charts are made using data produced by supercomputers. Moat of us have
190 one In 3 geography lasion or on TV. They can 1eem overwhelming and loaded
with informaticn, but after reading this page, youll be able to read them too!

Weather Charts Guide

Weather fronts mark the boundaries between Slfferent sir massor As well as Beinging a change in
temperature and humidity, they tend Lo bring cloud and some precipitation slong with them. I weathet
fromts are weak, thay can just be bands of cloud with very little change i temperatute, However, # thay are
strong, they can being sevece woathet, heavy preciplation strong winds and large terrpersture changes.

Ovvlated frivts we I‘ v

Srves with btk boirgies

and vems coches akong l Por wl of the caathes frueen

pink o purpbe. Bebind “ ong thaw et o the ‘ '
e habond frved Y drwtion thay ore mawing

3 cocler or Fvie ond “

Sevgarotases tored 1y ol -

Cokd pocts arw dves with blow
R e L P
@ cubd fraes o u colder mv ¢
st e bemprstires foll

) : .’7;,

1043

-
-

Now that yvou've learmed about weather
charts, the next tme you spot one an the
TV, pause & and so0 when a weather fromt
is due 10 pass over your house. Youll be
able 1o see f it does what you expect
by measurng the wind, temperature

and precipaation as £ passes by!




WEATHER
FORECASTS

PREDICTING THE FUTURE

Time ls Crucial

So, with supercomputers producing the data and
metooroiogists uung their axpertise, how far ahesd can
the wosther be predicted? ls rent woek's woather just
as Cortan as tomarrow s, and when does a forecast just
become & guoss? The simple answer is that the further
ahwad =20 the future you leck, the harder it becomer
As you've read, supercomputern and rumercal
woather models stact with knowing what the

weoather is doing now, belcre making » prediction
about the future. The difficulty is that they stil

only give us a good representation, rather than &
perfoct snapabet, of Earth’s stmosphere. Weather
ObAArvalions Me 1DIrse 1 s0me areas, lie the

deserts, ranforests, of the Poles, 30 weather models
have o Bl s the gaps, which can lead to errors

be used in one calculation, which will then be
used in anothes calculation. and then another.

1-2 Days Ahead

Woather hurecasts lovking shasd for @

TRl e L e T

the time Ths i becwune the mumericsl
enshar madels mebing ther praduse
Ngh roselation dota Thown forws aite wow
e 13 vay how the weather wil charge

bom voor 10 hour for @ locetion or erea

3-10 Days Ahead

Az this stage. numer <ol weathar models used
Yo rmwre the bcwiml bavw o lomwer comditune
B thone For ore 30 bem deys shend Thay

wwara that they don't provede Quts s mach
detel  Sm vs bewtatarn o vy s g
vl as grrwng erran Thase forec sty we
Loty ancsrnte up 16 v doys ahoad, ot alber
et the sccurecy levele con drop mgrdomely

For example, 3 numerical woather model may have
rdecostimated how cold it 15 somewhaere and have the
termperature a fow degrees Celvius

not sound important. but when & us

0 work out what type of precipit

w, it could be the differerce betwoen a

snow storm instead of 3 rainy day during winter




WEATHER
PRESENTERS = B0 IRg ol | VIS ==

A DAY IN THE LIFE

Weather forecasts on TV are usually only a few minutes long, so you're
probably wondering what the person presenting them does for the
rest of the day? Lots! So let me take you through a day in my life as a
weather presenter, or broadcast metecrologist, as we are also known,

Jam g d:02pm okt s e d:03pm

11am




LONDON'S GREAT POLLUTION
AIR POLLUTION i

The Great Smog of Decembar 1952 happened 2t 3 Did you know that some sources of air pollution

A H A Z A R D T O H E A L T H ' when coal was stil beng heavily used in homes can originate from very far away? Raging wildfires -

or fires %0 keep warm, and in ndustries to genorate sometimes the size of cities - generate lots of smoke, =

enargy. This produced a 1ot of smoke, aleng
Air pollution is a big problem around the world and the cause of around athor gases - all of which heavly polluted the ar
soven millien deaths each year. Vehicles, homes, power generation, This smoke can get picked up by the wind and carried
ro formed, which trapped hundreds, or even thousands, of miles away, giving
2 bult ug poor air quality and hazy skies wherever it ends up

they burn through huge areas of forest and vegetation,

agriculture and industry release a mix of sulphur dioxide, nitrogen
oxides and particulate matter into the air. Pollution is most common in
cities, where more than 50 per cent of the world'’s population live.

Ar qualey can really offect aw hechh When ar palition increened
wbdts ovef chlidren wuth hng or heort Comdtioni ow wvive of rab of
becoewng & ard needing trectment 8reethang poduted ov tan ritote
your arweys, Cawing shartress of breath couphing and whearng X can
wao gges conchTmmi b h 91 avhmn

The Weather's Influence

Even though the weather doeint create the ar polltion £ does




Weather or Climate?

Poople clten wonder what the diferonce i between weather and
climate, Weather is the day-to-day change  pattetrs of termperature,
racfall and other conditions. Climate is how averages of these day-to-dey
waather patterns change over longer periods - decades and conturins.

No Time to Waste

Climate sciantists have shown that rising global temperatures are changing
woather patterns around the world, and making the weather more
wxtreme. This Is having @ massve impact on people and the eavi

As 2 roault, nearly all countries have agreed So reduce groerhouse gas
eiasions 10 slow down and Ama how much more our planet warms.

Everyone’s Challenge

Even though the amount of warmng due to cimate change vanes from place
they trap beat (energy from the wun), to place, that doesn't matter. As you've seen the westhe is isterconnected
Mﬂmmmuplbo stimasphere What begin in one place can end up thousands of miles away

and oceans - ke & garden greenhouse
does o keep air warm for plants

Chenate change is affecting ua al, night here, night row. Gives

the challe o we face, the reed 1o act has never been greater

Ewth nweds & greenhouse offect 1o
wpport He, The problem s that ncreases
n greenhouse gases have enhanced

this warming effect. This is why global
temperatures have been rising o quickly
snce the Industrial Revelution - n tandem
with tising cacben dionide levels. This has
allowed acientints to rule out that wuch a
sigevhicant marming is happering natuealy,

— Flanet Earth & our hame, and it's the ondy hame we have

Atmosphere Motter base waver suiing ”hmv"a‘r.\‘ﬂn b o

B E RV I P ey mgyhes wed

f.«f‘?g

Changes o ocoan currents
ey e Ve poe Y

Warmer stvoiphere
wrpernis the Asbable

1 the vewne erercrmant reges of pevis mach
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A BRIGHT OUTLOOK e —

PROTECTING OUR PLANET
Looking Ahead

(,: JUr journey through the swies H.)'. come toan nnd

Climate change may seem like an overwhelming issue, making our weather more
extreme and putting us in danger, but we are more than capable of solving it.
We just need to work together and each do our bit to make changes that will

and what o fantastic journey o has been. From ra 'nhnp-.
to satelltes, monscons to dust 1]:‘.1‘.‘ ~,;}|h' ng 1o
help reduce the amount of greenhouse gases being released into the air. rainbows. Even though Earth is a huge place, its weather

There are so many things that we can do in our everyday lives that will help. s s0 interconnected. The weather that affects you

one .1_3-’ can afect someone else thousands of mies

away o few days later. How incredble & that?!

<

Plaets shyasd corben So, what will our relaticnship with the weather be like in

Aot o om the as

Sy e the future? Will we all have supercomputers in our pockets
e w
i arel aerbee, \UARN'NG' that allow us to create our awn pv"fnm|"r-rr“a',!',."

Will we be able to prochct the weathor down to the
INCOMING nearest minute or second? Per NAps we w Il even be able l
to reliably control certain aspects of the weather itself
[

Stop deforestation
and plant more
vegetation and trees

STORM

g 145
a

2 06:00_]

Whatever the future holds,

weather will a ways be happereng

Turn off lights and Therell still be clouds whizzing
d"‘f“"""""' gevhon dinely around Earth on jet streams
aren’t baing used. b g proef e :

We'll still be won dering whether it !
Lo sunny enough to go for a walk in

P the park. One thing I'm absolutely sure

about, is that we'l all still be talking about

the weather as much as we do now ‘L' oo
1 2 °C |
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LOSSARY

m-'hu“-ﬂdbbvwh
‘Bold on their first use in the book.

Accelerate - 1o move laster,

m uwdwmmm
the ground.

M-uwammmum
Atarcic - rlating to the South Ple

Aretic - relatiog to the North Pole.

Atmosphere - layurs of gases surrcunding s planet.

Aurora sustralis - 3 natural show of {okten grewe)
uc.hmm:qlm mm b

,hum..-uw-dwwmw
MhM‘thﬂnmm

M when strong winds and snow happen a1 the same time.
Catastrophic - causing wudden and major damage.

Climate change - how weather patterns change ovar a long
time decades and centuries.

Ses wmcean renets
..m-_ﬂbwdauhhcohmnpm
Condensation level - the heght in the sky whece ciouds start to form.
Continental - relating to s contnent.

‘Coriolis effect - e dufiuction of wind due 1o Earth’s spnning metion.
Data assimilation - the process of taking in information.
Deforastation - the cutting down of lote of trees.
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‘Emissions - the relesse of substances into the ar.

‘Bquater - an imaginary e arcund Earth that divides the
“northern and southern hemispheras.

‘Equaterial - refating to the equator and the surrounding area.

n

Evaporate - the change of » substance from lquid to gas.
Extreme . 1omathing vory intense that has a big mpact

Fish storm . a hurricane, tropical cyclone or typhoon that
stays cver the sos and never hits land,

Flash floods - floading that happens very quickly,

Frost bite - damage 10 skin and body parts due to extreme cold.
Gas molecsles - tiny elemaents that 3 gas & made of.

Genera - groups of things that are similas.

Geostationary satellite . 3 satelte that constantly
cbserves the semae region of Earth.

Geeanhowe effect - 3 warming of Earth’s stmosphere
caused by greeshcuse gases

Gereenhoure gates - gases in Earth’s stmosphore that
trap heat and have & wirming effect.

Guls - sudden strong burts of wind.
Habitable . suitable to live in

Heat waves - prolonged periods of hot weathes

Heatstroke - Jiness caused by wery hot weather

High pressure . an area of srking ar that brings wttied weather
High-resolution . showing a lot of detail

Horizen - where the ground and sky apgear to meet in the
far Satance.

Humid - 3 sty sweaty feeling cauned by lots of maisture in the ar,

Hurricane (alwo typhoon and tropical cyclone) - a powerfil storm
with sustained winds of 1) kph (24 meh) or more.

Hypothermia - a0 (iness caused by very cold weather

Industriad Revolution - the period whaen manufacturing, machees
and factories became widesproad from the late 1700,

Infrared radiation - a type of energy we can't see with
our eyes but can feel aa heat.

Interconnected - things that are connected to each other.

Intertropical convergence tone (ITCZ) - a rone of comergng
winds and low pressure in the tropics,

Iridescence - & shimmerng rainbow of colours

Jot streama - fast-moving winds high in the sky where
secoplanas fly.

Landslide - an area of soil and/ee rock that collapses.
Levees - man-made stroctures to prevent the averflowng of a river.

Low pressure - an area of rang ar that brings unsettied weather.

Magnetic field - an imvisble lorce feld that peotects Earth's
atmosphere from space radation,

Making landfall - whan the centre of 2 hurricane, tropical
cyclone or typhoon reaches land after being over the s,

Maritione - relating to the sea.

Maesosphere - the thed lowest layer of Earth's atmosphere,
arowund 50.80km above the wrface,

Maeteorologist - someone who studes and predicts the weather.
Middatitudes - the regions between the Trepic of Cancer and

the Arctic i the northam hemisphere, and the Trepic of Capricorn
and the Antarctic in the southern hemisphere

Monsoon - a seasonal wind that brngs the same type of
weather for a long pericd.

Navigation systems . aquipment that helps to gude
somathing or semeons to & place.

Northern hemisphere - the northeen half of Earth betweaen
the equator and Neeth Pele.

Nomerical woather medel . 3 computer program that uses
chierved weather data to make a weather forecast.

Optical phenomenon - an rteracticn of light snd matter
10 create someothing you Can see.

Orbit . 1o follow a curved path around 3 star, planet or moon.

Ozome - a polluting gas Formed froem sunlight, cxygen and
cther polhtion

Polar - relating to the North ar Scuth Pole.

Polar orbiting satellite . 3 tateliito that observes dferent regions
of Earth over time.

Procipitation . ary form of water (sold or iquid) that fally from the tky
Prediction - a calculation about what will happen in the future.

Refraction - the change n direction of iight when 2 hits something,
for oxample, water, e or glass.

Rough terrain - land that is covered by lets of hils and moustaing

Satelite - an object eebiting Eacth for communication o
colecting information

Saturated - holding as much mosture as can be absorbed

Sea surface temperature . the temparature of the water
neat the surface of the sea.

Smeg - fog combined with pellution,

Selar flaresfpeamagnetic storms - strong bursts of energy from
the wun that can damage satellites snd disrupt radio sigrals.

Solar wind - fast-moving charged pacticles from the sua

Sevthern hemisphere - the soushern ha'f of Larth batween
the equater and South Pole.
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