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Rains facts
haall e dsth

Rain is liquid water that falls from a Cloud in the
form of droplets
ikl Jeh o gl Ga SO slall 2 jlaall
Rain is one of the six main types of precipitation .
ool Aoy 1) 43ud) £1 651 2 o laall

Rain is a key component in the Earth’s water cycle .
c o) e olual) 5598 (A el uaiall s sl
Water can also fall from the sky in the form of hail,
sleet or snow
il ol ala gl 3 JSE B plead) (e Ulaf Dl () 0%ay sl

One droplet of water spends on average around

eight days in suspension before falling back to Earth
as rain .
Jaray (il plall (pa Baal g b lad
. oBasS pa¥) e s AT 8 e b ghad) g8 dllaa aly) dpilad
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There are always tiny drops of water vapor in
the air. Warm air has more water vapor than cold air,
which is why it is often humid in the summer
(A o) 5gd) g sian o) sl B elall AL (e B e <l yhab Lada aa g
gkl (08 Le WIS ) 13gd g ¢ 3L 51 0gd) (e ST sla Ay e
When the air holds lots of water droplets, clouds
form. If a lot of water droplets gather in the clouds,
the clouds become heavy .

AUa GlS 1Y) g agard) JSET ¢ plall cf o (pa Sl ¢) ggd) Jany Lanic
,ALES & gl il ) A paatl AN slall @l (e S
The three most common type of rain clouds are thin
clouds ,cumulus and stratified clouds
Al 9 483 1) o) A Jhaal) cald & gud Sy DAY £ g3
, Agidal) ) g
Most fresh water deposits on our planet come from
rain .
ohall (e WS oS e Qiad) elall aina Al
Gravity causes the water droplets to fall as rain
ohe din o el @l b b gha B Apdlad) Qs
Rain happens in two ways usually: as a drizzle or a
shower. A drizzle is a slow, light rain that can go on
for hours. A shower is a fast, heavy rain that lasts
just a short while .

Ge ke GsS ML, S Jelaa o) 33, 1 iy sk Bale haal) diday
el ey ¢ OSan 52 g day g il sha
By § Al paliy 138 9 o shaa 9b (BAS))  ghagl)
Raindrops fall at a speed of 7 to 18 mph.

In wind, they might fall much faster .

Flash floods happen when it rains a lot and water
rises very quickly. Flash floods are dangerous.

cAslad) A 0 18 ) 7 (e de e Jhaal) &l plad Jals
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ok A8 Al 9 Y gae Lt
Weather reporters use Doppler radar to detect rain,
hail and other storms.
This equipment can tell how much moisture is
probably coming, as well as the wind Speed .
s AY) Cal gl g 3l g slaall CLEISY Jliga 1a) 5 (ullal) gl o addiien
CCLA A g daghl) ol 48 ma B3¢ 03¢d (Say

Rain contains more than just water. It might contain
dirt, dust, insects or even chemicals
i gl clpda gl e gl Flugl Ao slall ) ABLa) jlaal) g giay 4B
 Agilias 3 ga
How much rain you get depends on where you live.
Hawaii gets over 63 inches of rain every year,
making it the rainiest state.
fu Gua 4d (et ) Gl o dude Juand oA phal) lala adiey
AN g S Lgdaa Laa ale JS shaall (e dua gy 63 s1ol (B shaal) laka
.5 haa
Nevada gets only 9 “2inches

of rain each year, making it the driest state.
7




AN ol Lgdaa Laa ¢ ale JS jUnaY) (pe Jakd Cila gy 9 Ao 10 Juaal
ETEN
Western states are usually pretty dry

Places in the south, the Pacific Northwest and the

east coast get more rain .

s A3l A Al Jeal) eSS La Bale
bl G & Jlady qigia A oSl o jUaaY) e & Jal) lad Lady,

. (Rl Jalud) g salgd
A forest that receives between

(2,500 to 4,500 mm) of rain each year is called a

; rainforest .
(e ple g8 UaaY) (e (ale 4500 (Y 2500) O Le AL AN 4l
_dhe A0

The majority of the Earth’s rainforests are found in
South America, Africa and Asia.
el g L 815 1S el i (A a¥) e B phaal) cililad) Al aa g
Meteorologists can estimate how much it will rain
using weather radar .

. ubhall 1)) aladialy JUadY) dgaS jali 4 sad) sl Y1 o) pudd (Sa
Meteorologists can measure the actual amount of
rain fall using a rain gauge .
aladiuly JUadY) Jghagd Ardll laial) (uld 4 sad) dla ) o) pudd Say
. shall (b
Small raindrops travel at about (7.2 km/h), while
large raindrops can travel up to 32 km/h .

JEE G Say Lal ¢ (Aol [ a8 7.2) Ao sy 5l jlaal) ol b L
(Aslu [ S 32) Jeatl ds jou Bpsll plaal) &f jhab
Acid rain, termed by Robert Angus Smith in 1952, is
rain with a low pH level
clh 389 a9 ougl) (a pldia g gl g3 sha b g pdaeall jhaal)
1952 ale (8 Cuam Gugad) gy al) 120 A3le




Rain with high levels of acid (a low pH) Caused by
the release of sulphur dioxide and nitrogen oxides
Into the air(often from factories and power stations),
It can be harmful to plants and animals
(Aadiia dua gas An ) paaadl (pe ddlle Gl gl Ao g gy Al hal)
£ 5800 (B G il ) gy sl s AU (D) G Al
Cliblly 1 3la ¢ eS of S ¢ (ABUaY) cilaaa g adbaal) e L)
.l gaadl g
Heavy amounts of rain in short periods of time are
associated with thunderstorms and hurricanes .
gl gally Adass pa b yauad dia ) <l yib B UnaY) (ha by i) cilpadl)

L male ) g daae
Heavy amounts of rain can cause flash Flooding in a
short period of time .
wJoﬂgmmuhwu\gago\ﬁﬂ\J&AY\uhASc_\,mﬁﬁ
. oM
Even though Antarctica has all that ice, it receives
little rain fall, making it the driest continent on Earth
AAN\QAOJ.\.\SG_\L\ASUJD@ MM‘M\OJN\Q\QAﬁJ}\uﬁD
@J&GEU@&AU&\}&L@J&*Wc)ﬁlﬁLHﬁJLhA?\hﬁMu‘\zl
. oA
Rain occurs on other planets in our Solar System
but it is different to the rain we experience here on
Earth. For example, rain on Venus is made of
sulfuric acid and due to the intense heat
It evaporates before it even reaches the surface
hall ge CAlidy 4G wadd) AUl B o AT (S8 Jo gy jhall
sﬁg\gsjsgéwndm\w@s_u'aﬂ\@smug.mgm
Jay O S A A 3a3adl) B ) jad) quae g ey psll aala (e § siuca
U
Rain allows us to create electricity through
hydropower .

9




. Aila gl A8l DA (e sl gl il g Ul ey shaall
Plants need water in order to survive,
they receive much of this water from rain
Sl b A |
. shall (e oliall 02 (e SN ALE g8 ¢ &) Jal G slal) ) glias

Clouds facts
c.ahul\ s é.\lﬁ;

A cloud is a meteorological term used to a describe
visible collection of tiny water droplets, ice crystals
and other particles suspended in the Earth’s
At a A8 gada ika gl addiay 4y gadl da Vb pald mlhas 2 Glal)
Mal) A Adlal) s AY) Cilagwad) g dalad) il ol g slall &l ab (pa
coa U g elall (g sl
Clouds form when warm air rises and cools down in
the atmosphere. As the warm air cools, the water
vapor in it turns into tiny water droplets or ice
crystals. These tiny water droplets or ice crystals
eventually form a cloud
c s DR Ay g Al o) ged) Al Ladie aad) (oSS
pla il jhad 1) 4d 3 g gall slall S Jgady (A1) ) ggd) 3 yu Lanic
sl ol gl ol B hiall slal) ¢l jlad &S | dpalh ¢l oly o) B i
g B Ala
Clouds are white because they reflect light from the
sun.
el 5 gl asal LY sl o gl)
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Gray clouds become so filled with water that they
don’t reflect light.
g gua (uSal Y (g8 A plially diliaa ¢ oS5 LY Ayalay p gdd) st
g A
Masses of clouds form shadows which can also
cause the clouds to look gray.
OL gl gk A Uiyl s 28 Laa UL JS&3 AN qasad) J5S
. LgJLAJS‘

Cumulus clouds look like fluffy tufts of cotton
floating in the sky. Sometimes they might take the
shape of adragon , turtle or some other creature.

slawd) A Bl adl) (pa Bl LS g AalS ) caad) g

AT Golia gl Bliala i ¢l JS& G g3 3B Glal) any b
You’ll see cumulus clouds on warm, sunny days
 Aadial) Ad1a) ALY B AalS ) ad) WLES G g
kkkkkkkkkkk
dals N cad) Al
clelil ) die Wi ga g el i) cad) #1630 (e £ 5 A AalS ) cand
dﬂ@&j\w\wﬁY_é\ﬂédﬁl&dﬁ&sﬂﬁjm
_dalad) gé Jl.h.«&\
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Altocumulus clouds are found at an altitude of 1981
to 6,100 meters .
Gl oo 5 6100 ) 1981 gliiy) o Aau siall 4alS M uaall 32 3
e
Cumulus clouds are typically what kids and adults
use for cloud spotting, also known
as cloud watching. They have cotton like appearance
9 LS Garily 9 Jball g LSl L) (AN Gl & Al )
ORI A | pgdia LS A

) 81 5i) a5 5 e
Cumulonimbus clouds are large, flat clouds that
spread across the sky .
&M‘@M‘Jﬁh@&MSJ‘éw@%&j‘w‘
Cumulonimbus clouds mean a storm or
thunderstorm is coming .
CER ddg Jo e ) gl gl gl Adbalall o) (S e ) caad)
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Cumulonimbus clouds can produce severe weather,
such as hail, heavy rain, lightning, thunder and
tornadoes
¢ 8 3adl JUaall ¢ ajal) Jia ¢ lan old iy Lo ) ad) s 38
L omale N g as ¢ gl
Green clouds often mean atornado is coming .
Cadd lasy) o)) ) puadd) ) et La LI
Cirrus clouds are high in the sky. They are wispy
and small, Cirrus clouds usually mean a change in
weather
Souay dlia ags Ay slawdl B Adle o e<h AR ) a gl
_@H\@ﬂ&\g&‘éﬂhh\&\g
Clouds produce precipitation, like rain,
snow, hail and sleet

M\JJA\J@Q\JJ&A%J%MJ@M\g.ah'ébaﬁ\EJMBE:;\.'\S

Clouds can hold millions of gallons of water .
cslall e cliglall Gadla o agaddl (g giad O (S
(153 3.785 Al Jalay Gysilall)

Clouds can travel at more than 100 mph

13




.(160 km/h) with the jet stream .
) (Aslu [ aS 160) Aslad) 4 J1a 100 (3o SSL ) p gl (S0
A 3_yilall Z\.QJ.uu
Other planets in our Solar System have clouds.
Venus has thick clouds of sulfur-dioxide
Ll agas b pwadd) Lallai LB o AY) cS) gl
L Sl e 5 A g A o 431 5 8 3 58

while Jupiter and Saturn have clouds of ammonia .

L ga¥) (e A gSa uan Lagad Ja g (g sidiall S oS Ladyy

lightening facts

G o sl

Lightning is a powerful burst of electricity that
happens very quickly during a thunderstorm
Agae ) Alualal) £ 8 S A8 juy Gudag £l gSU (5 68 ladi) g (3
Lightning Is caused by an electrical charge in the
atmosphere that is unbalanced .

OISl e g ead) CDAD b Al S Aad oo il Gl
Lightning is a gigantic electrical spark. A spark that
can be 5 miles (8kilometers) long. It would take up to
80 million car batteries to equal
Jual 5 ) Wdsh duay O (Sag B i ABDas A3l 1S 31 ()

B b 4y (ygala 80 ) ey La oY) (3 iny i o () e 5LiS 8)
S dlataal
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the power of one thunder bolt . A single lightning
flash has enough energy to light a 100-watt bulb for
three months .
)3 dsal Beliay A8LS 48U Aal aa o) Gall (asag g Baal g Adcla b g8
. gl A saal bl 5100
Lightning can heat the immediate air around it up to
(27,760 °C). That’s five times hotter than the surface
of the Sun .
A sia da 2 27760 (A 4y laal) il ¢ 9¢d) Gl i O S
o) o B0 A Cre il e (uady o 13a
The movement of rain and ice inside a thundercloud
creates an electrical charge, with the negative
charge (electrons) forming at the bottom of the cloud
and the positive charge(protons) forming at the top.
QST g¢ Al ¢S Addad dgae ) dglad) JA03 lal) g shaal) AS & (4SS
A gall Al g Alad) G Abud) ¢ Jad) A (@l g asty) ddlad) sl
CAad) e Ao g3l B (<l g g )

Aol 59
Opposites attract so the negative charge at the
bottom of the cloud seeks out a positive charge to
connect with .
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Eiayt dladl Jiad A Audlad) Ladl) o8 14 ¢ ddtdal ciliaddl) Qilats
Lo il Ay ga dindi 0
Lightning can occur inside clouds, between clouds
and from clouds to the ground
el G gl s A 5 Ao G gl ¢ sl JAI (@) sy f (S
oAy
Around one quarter of lightning is from cloud to
ground
NS> By (IUE W EV IUNVRTNG P FLIEN Bk g ST ST Y -W X5
Light travels faster than sound. That's why we
usually see lightning before we hear the thunder .
20l g O B i 5 La Bale audl 13¢d i gual) (e £yl £ guall
To determine how far away the lightning storm is
from you, count the seconds between the flash and
the thunder .

Ao g G sl G (A el ¢ die Lo ) ddalall day gda paadl
Time how long it is before you hear the thunder.
Divide the number of seconds by 5. The answer is
the approximate number of miles away .
U o LY 5 Ao Sl ae and A s ) aand o) JB cdgl)
,die dyae ) ddalad) 2 A JaY) Jiay g1 g R0l )
For example, if the thunder rumbles 10 seconds after
the lightning flash, then it is about 2 miles
(3.21 kilometers) away. Math: 10 seconds /5 =2
miles (3.21 kilometers)

OS¢ (3ol ey (e OIS 10 3y 38 1 32 13 ¢ Jhal) Jaa o
(ashsS 3.21) G onlea 32y o
(Sast€3.21) Je 2 =5/ 0110 : bl ) b
When lightning strikes the ground it seeks out the
shortest route to something with a positive charge
this might be a tree, a tall building or if they’re very
unlucky, a person

16




S 58 pdd Gash sl G iy B LY ) ey Leis
(oo Ladidi g} Bl o Ara gl B anadd) 138 (0 9S0 3B ¢ A ga A
_ sl
Thousands of people are struck by lightning every
year. Direct lightning strikes are usually fatal .
Gl gall Cly pia (oS La Bale | ale JS (il Cpe VY (8l Gy
. A8 B Ll
Lightning rods (also called conductors) are metal
rods or similar objects that divert lightning safely to
the ground, they can often be seen at the top of tall
buildings .

Al L o) diama (ludad A g (Dla gall Uiyl caniig) (38 guall (lucad
Ly ali ba LS 9 ¢ ¥ ) el (@ual) Jsad A &l
,ABALAY Alall (pa g gladl £ ) A
Most lightning occurs over land rather than oceans,
with around 70% of it occurring in the Tropics .
(b Gany 4da %70 9 Slaaal) g Al (358 (3 ) alina i
. Z-.A.JMAS‘ ékl.'vd\

There are bolts of lightning striking somewhere on
Earth every second .

o o) Ao olsa JS 8 daad Al 5 e gual) Gl e ) s
Al s
It’s estimated there are 2,000 to 6,000 human
fatalities that occur each year as a result of a
lightning strike .

Giaat 4y 3y A 6000 5 2000 i Lo Alia G ) ol i) s
. Alsla 4yl dagil ale S
Every second, about 100 lightning bolts strike the
earth. In the USA alone, lightning hits the ground
25 million times a year .

Gy Bastiall ¥ ol (A 55 e dda 4306 JS (A Gl Y Gy ()

., Baal ol Al (48 ja Ggala 25 @Y (@
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Lightning strikes usually last around 1 or 2
microseconds .

A a1 el 2 A1 O i (Gl il g
Lightning contains millions of volts of electricity .
sl gl G il gdl) cdla Ao @) 6 g
The average temperature of lightning is around
20000 °C .

A 5ia 425220000 (Asa G B A b gla fly
Lightning is usually produced by cumulonimbus

~ clouds that are very tall and dense .

CARAS g laa Al gl (68T (A Al el Gak o8 ) mil L Bale
Lightning can also occur during volcanic eruptions,
dust storms, snow storms, forest fires and
tornadoes .

9 A Al Chal gadl g Als ) ) ladiy) el Ll (3l daag o oSa
L omale Y alilad) 36 e g dualill Cial gall
Astraphobiais the fear of thunder and lightning
CGolls 2l e Al sa Ly gdl il
Thunder facts
)l ¢o (3l

N\
:/\\

//\.| /./// \\j " ()(‘)”
/},7 .\/
Thunder is the sound caused by lightning .
Aol oo aaldll Sipall g4 2o )
Thunder is produced by storm clouds and
thunderstorms

18




e 1) sl gad) 5 dpae ) qand) sk o8 2 g
The intense heat from lightning causes the
surrounding air to rapidly expand and create a sonic
wave that you hear as thunder.
Ao yuu haall £ g¢d) a0l B (5l G AUl Baadd) B ) ad) s
8 08 e Lgrad A pa da g Bl
The sound of thunder can be anything from a loud
crack to alow rumble .

Gigua () Al o A2d 8 i gua (a5 ) 2 g S Of S
Light travels faster than sound so we see lightning
before we hear thunder .

38l g ) JB (3oal) 5 4 A gl (e gl & Ay 5 guall
The closer you are, the shorter the gap between the
lightning and thunder .

Bl ae g Goall e B sadll cuils ¢y B Lals
The speed of sound is around 767 miles per hour
(1,230 kilometers per hour) .
deludl B M 767 (Mox Cigall Ao fl
. (ALl A ) e sls 1230)

The speed of light is around 669600000 miles per
hour
(1080000000 kilometers per hour).

Aol & 30 669600000 (I 5a 5 gl Ay il
. (Asld) A 54515 1080000000)

Thunder is difficult to hear at distances over 12

~ miles (20kilometres).

(155558 20) e 12 (2 03 Slilsa o 2o ) plaw caal) (1
It’s impossible to have thunder without a lightning
bolt .

B Gy 2 dUa (168 Ol Jaatusal) (e
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since thunder is produced from a lightning bolt.
However, if you’re far enough away from a lightning
bolt you’ll see the flash, but not hear the thunder .
OF (A Loy 1y S 1Y) ¢ ld aag, () ABela iy 2o ) 0
3l Gipa pand O IS g Lana g (5 b ¢ (3l ABelia
If you’re more than 12 miles (19 kilometers) from
a lightning bolt, you most likely won’t hear any

thunder .
O il ¢ 5, Aol (e (1350508 19) Sae 12 (e ST 2y o i< )Y
_&JQM&M&:

The sound thunder makes depends on the strength
of the lightning and the distance between the earth’s
surface and the place in the atmosphere where the
lightning takes place .

A GlSall 5 Y e (o ALl g (3 398 Ao ae ) Cipa Adling
_éj,ﬂ\dw\gééﬂ\@dm
In a thunderstorm , the air and moisture are much
warmer than it is in atypical rain shower.
shall (B agle o Laa Uy JiS) &gk g o 5gd) (1S ¢ Ay 1) ddualal)

) . AUzl )
A rare event known as a thunder snow or thunder
snow storm is when thunder and lightning are
produced during a winter snow storm .
Laaie aaad Al g dualil) dgae 1) Chal gal) & Gygandl 300 ja) ghall
sLAN 8 Al Chal gl oL (3 ) g 30 ) iy
In a thunder snow storm, it is snow instead of rain
o obal) (e Yy Ll Lgd Jehagdl (oS Apalill dyas 1) Cial gal) B
Snow Is an acoustic suppressor, the sound of
thunder in a thunder snow storm can only be heard
for a few miles.
Lg}uwz\imbgé&j\ QM&MMYJcé%é\SJA @ﬂ\
AL LY
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Thousands of years ago philosophers such as
Aristotle believed that thunder was caused by
the collision of clouds .
alabual s S 3o )1 o) g ) Jia ABDIAY Jfie ) cpiad) YT ia
el

Snow facts
) Ce il

Snow is frozen rain

daaia jha ga mhl)

Snow forms when water vapor in the atmosphere
freezes into ice crystals
sl ) Jady 5 g sadl Cdlal) b slall iy daaty Laie gl JSiy
adat)
this happens when the temperature way up there in
the clouds is seriously cold, making ice instead of
water
¢ \3934)1%9&“1“*&3\éhUAS\gASJ\Jﬂ\Z\QJAQJSSLAAJQ RYY Sadagy
csla e Y 00 il Jaay Laa
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32 degrees Fahrenheit is the freezing point of water.
Liquid water begins to show form of ice at these cold
temperatures.

S Usgll b Jilad) plall fap elall dand Al A culgd b da 8 32
oM SJJI..J\SJUAJ‘QQJJQA%JS&

Some animals need snow to survive like Emperor
Penguins and polar bear .

9 ssblaY! Gkl Jia Slad) ad to Al mll) pliad ) gal) (e
. ebdl) Q)

If the water vapor turns into water on the way up
(because of warmer air) and then freezes again , the
water vapor turns into sleet or ice instead of snow.
& (A1 o) ggdl L_\.wu) A A eaga dic pla ) elad) JlAG (gl 13
Ghu.nmmy A slall Jis Jeany &l aie ¢ o AS 3 e e
Snowflakes form In a variety of different shapes .

L AlAL) QW) (e i) cldld ) Jodis
Snow is a form of precipitation, other forms of
precipitation are rain hail and sleet .

93 A Jehagll AN JWEY) g Johagl) JWS (e S8 sp L
hal
kkkkkkkkkkkkkk
(85 el ¢ye Auha g2 9 L2V gl o saaty 1 1 gllall)
(sLil g shu o)

(o slal) il phd Jgad dady ¢ s80 wlad) e cly S 08 Bk 1 3 l)
(- il A3 ) Bl al) Gl quu 3 hea dpall @l S ) )
kkkkkkkkkkkkkkk
when snowflakes are made which fall as snow.
Snowfalls in soft flakes and they’re joined lightly
together, and each flake is made up of tiny crystals .
MJ;\.AQUJ\ @ﬂ‘wﬂ@@)d&l&&ﬁm, @:ﬁ\ QGEJOJSSSLAJSS
Aalil) @ sl (e adad A gSa (ary pa Lgudany
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Snowflakes are made of crystals of ice that form
from bits of dirt in the air. Each snowflake could
have as many as 200crystals in them .
Elug¥) e pdad o (o giad Al adad) <l gl e gelil) B ) oSS
200 () s Lo o dali 488 JS (g giad () (S g 81 9gd) A Baga sal
Bk

hélody g g wlill 5 ) g
Heavy snowfalls are often called ‘snowstorms,
Mol Ciaal g™ 4GS - o) bild e gl Le LIS
Snowstorms with high winds are often called

blizzards .
Ailad) 2L Ib 4 sauaall Aalil) Cha) gl ot La Gl
_"Edﬂ\ ) 2"

A snowstorm takes place when a cold, dry air mass
collides with a warm, moist (wet) air mass .
Al ga ALKy ALy 9 3 4Ly Al g ALS alabua) die Lalil) dbalal) diaas
Aok g 43802
The warm air weighs less, so it keeps floating higher
Into the cold air .

Al &‘\%\@dﬁiﬁhﬁdﬁg&ﬁc&i&é\ﬁ\ QU-QJ\Q})
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When it does, the moisture forms into snowflakes
and then falls because the cold air is too heavy to
hold it in the air .

3l o) sl Y ala o Al BB 5 L) Ay gl ) Jgaii ¢ lld duaay Lanic
51580 (A Aaalil) B ) 03 Jas AdSay Y duay 13y i
An air mass is a large area of air that is the same
temperature and has the same amount of moisture
as the ground below it .

Lgaal g B0 sad) da 3 (il Led ¢ 9gd) (e B S daliwa (A 4 g¢d) ALY
\ghad Al pa ) gk ) dpas
some places have more snow than others
because the air is colder for longer periods of time
and there is a larger amount of water vapor in the air
than there is in other places .

9839 AS) 9% Lgud o) 9gd) O W (e AS) 7 ol Lgw (S (ary
B o sp Laa ol ggd) A slall LAy (e ST dgas dllia g J gkl ) il
. s A sl
No two snowflakes are alike...EVER and. You cannot
find identical snowflakes, because they are all
different shapes .
dali Bl o ) ghall liSey ¥ 5 Il (ligaliiia il (e U8 2255 Y
Snow is not white. It is clear (like most ice is).
Because snow is clear, the white light from the sun
reflects or bounces off the clear snow
(kind of like a mirror) and comes back toward us.
That is why looking at the snow is like looking into
a bright light .

OB ¢ ila @l oY 158 Al Jla GilE Ad) o5l Gl (e @t
A9 g AL wlil ce X ) GuSady (wadd) a Cadall () ¢ gl
s ua ) Bl dpdy wlil ) B o) A ) g2 138 31 sal) Jia U gad
. b
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Snow reflects a high level of ultraviolet radiation and
can cause snow blindness ( photokeratitis ).

b Al Gy O Sy g dpadial) (558 AadY) (e I8 (5 g gl uay
, (Feal) 4l Glgall) AL el digas
Sunglasses, goggles and other eye protection help
absorb the ultraviolet rays .

G AV Gl dglan Jilaeg g A8 gl ) JUALY ¢ dceaddl) ) JUaLY
dgadi) 36b dady) Galatal Lo solud
The state of Washington is the place that holds the
record for getting the most snow in a year .

G de ) e Jgaall il a8 ) Jaag ol GlSall & olaldil g 4 g
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Foq facts
Sluall ¢ (3l

Clouds are usually found high in the sky.

But not all the time, because when a cloud forms
close to the ground it’s called fog or mist.
Fog and mist are the same thing, although fog is
thicker .

Lasic 43y « cBgll Jgh (ud 015 placd) A Llle 2 gl 2 5 L Bals
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For example, if you can see for one kilometer
(1,000 meters) all around you, you are in a mist .
(S 1000) 2319 e shs Adlasal Ayl clilSaly (S 13) ¢ JUal) Jopus o
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If you can’t see that far, well then you are in a fog .
CARAS dglud Alla 8 cuilh ¢ aad) 13 Ay ) aodiiad Y S 1Y) g
Fog is made up of tiny water droplets or in extreme
cold conditions, ice-crystals floating in the air,
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caused by cold air passing over warmer water or
moist land .

Gl sl ¢ Al Ayl gl B ol 3 all elall il glad (ra Giludall (o oSy
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This warm moist air cools down as it mixes with the
colder air, allowing condensation and fog to form .
) 5 Laa ¢ 3L o) sgd) ae Jalidy Lanie A1) Guda )11 ¢ ggd) 1A 3
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Fog can easily form over cities, because the tiny
specks of dust or smoke can easily condense
; around the water droplets .
G g JLadl @l oY ¢ Gaall (358 A g lpdall gLy o) (Say
, slall cul phad § ga Al gpny EESH ) Say B bial)
This is called smog, which can cause breathing
problems and make people ill, due to the fact it’s a
mixture of pollution and fog .
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TYPES OF FOG :

(1)- Radiation fog :

Normally occurs in the winter, with clear skies and
calm conditions. Radiation fog usually disappears
soon after sunrise as the ground warms .

g.cl.a.d‘g\ Glual) s b

D Sl cbuall -1
Gl ) L sale Aiala g Adla slaw pa ¢ sV (b 8 Bals Giany
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(2) -Valley fog :
Valley fog settles into the hollows between hills and
mountains and can last for several days as it cannot
Escape
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(3)- Advection fog :
This fog occurs when moist air passes over a cool
surface and is cooled, like an area with snow cover.

It’s also very common at sea .

( mad) laall ) ol Y Gilaa -(3)
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(4)Upslope fog :

Upslope fog, also known as hill fog, forms when the
wind blows moist warm air up a slope until it cools
and reaches the condensation point to form a fog
cloud .

sdaiall Gl s i 5 g
p ol Glua ~(4)
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(5)Evaporation fog:
This forms when cool air lies over a warm body of
water. It can be one of the most localized forms of
fogs , and can be found mostly over warm seas in
the autumn, when sea temperatures are still fairly
warm after the summer .
A s — (5)
. u-‘l\dg.al.aeu;d'ﬁ ) ) ggd) sy Ladie Gilual) (g gl A Jai
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Flights get delayed and sometimes cancelled due to
fog .
cobual) g Ubal Al g 4y all cdla ) AL
The thickness of fog varies, depending on the
atmosphere, temperature, weather and it’s location
,Aadgag (il g 5 ) Al da oy g sal) LR Guua Gludl) dlaw Cilidy
Fog is atype of cloud called a stratus .
S A Clad) (e £ g8 a il
Fog can form and disappear just as quickly. ” Flash
Fog” is the sudden formation of fog .
Gl g " Aibll Gludll " g ds juy AId g eSOl qiludall (S
. Al JSda (6
Very thick fog with visibility of below 100 meters can
cause road accidents.
o e 100 oo 4d Al JE 3 Ll i) cluall qudy o (S
Ldsbh G ey
Grand Banks in Newfoundland, Canada, is the
foggiest place on Earth .
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Some animals and insects rely on fog for water,
especially in desert areas where there is little rainfall
dald ¢ slal) o Jpaanll Gludall o il pdal) g el gaal) (lany aaiad
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Fog harvesting is a procedure where some
communities use special nets, supported by two
posts rising from the ground, which collect the water
droplets from the fog .

GlSad 4 aadied Eua cilaadinall gy 4) lali £ 0] & Gluall sas
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el
This would mainly happen in desert areas where
there is little rainfall, so fog serves as a valuable
source of water .

Cro JABN) Ua ¢y oSy a4y ) il ghlial) A el J80 138 Giaay
. olall Liga 150an Jiay aludal) 8 13 ¢ jUaaY)

Rainbow facts
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Rainbows are made up from seven different colors
that comes from white sunlight passing through
raindrops .
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The colors that form a rainbow are red, orange,
yellow, green, blue, indigo and violet .
2235 i)y Mg paad) (A hall gu g JSES AN Ol s
el g il g (3 5W)

Sometimes you don’t only see rainbows in rain .
but you can see them in fog misty clouds or on the
spray from a waterfall .
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For arainbow to form, you need two ingredients,
sunlight and raindrops .
, ohal) @ kg uadd) dadl ¢ GaigSa ) gliad ¢ haal) (ugd oy oSl
Sunlight is white light, which is made up of many
colors, and when the sunlight enters through a
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raindrop, the rays of sunlight bends and reflects off
the back of the raindrop, causing the colors to
separate and spread out to form a rainbow .

s g JAy Ladie g « Ol gll Bas (e (oS Gl £ g 9 (uadl) g gua
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Although a rainbow looks like an arch to us, it's
actually a full circle. The reason we only see some of
the circle is because we normally see the rainbow
from the ground .

&8 1) (A Ad) ) ¢ L Apadlly g8l Ay phaall ugd () (e S e
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Make your own rainbow in your garden. All you need
Is sunlight and a garden hose. Stand in your garden
with your back to the sun .
get your garden hose and spray it in front of you,
keeping the sun behind you. Watch what happens .
uadd) ¢ g gp dalialla JS | difiaa A dly Galdd) jhaall (ugd il
uadd) ) & jelig lifpan B (i8 | ABjasl) agh A
AR add) el aa ¢ dlala) plal) Gy cliiaa agh A sl
LGy 1ala L
A rainbow occurs when it is raining in one part of the
sky and sunny in another .

AV el 0 g slawd) Ga g A bl laie jhall (g Gaag
Each raindrop makes it’s own rainbow, but it would
.take millions of raindrops for us to see a rainbow
To see arainbow, you must have the sun behind you
and raindrops in front of you
Ga Ol kil ja¥) (1 ¢ gy Galdd) plaal) (g pdeal jhaa 3 sk S
bl Gugd g fa shaal) @l jhad
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When the sun is lower, the rainbow in the sky will be
higher, and visa versa, if the sun is higher, the
rainbow in the sky will be lower .
¢ o) sland) B jhaal) ugd O s ¢ Aaddia (uadd) ¢ oSS Ladic
slacd) A Jhaall (gl 0 9Sad ¢ Aol (uadd) CullS 1Y) ¢ praaua (usall g
A
Sunlight is made up of all the colors of arainbow .
When they are all mixed together, it’s called white
light. White light is the light we see all the time.
e Ot Lalids Laie jhaall (ugd Ol l) aan (0 uadd) ¢ g ()9S5
Jlsh o) 5 (o3 ¢ gall & V) £ plall ¢ (Al & gdall Ao gl ¢ Laa
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No two people can see the same rainbow, because if
someone is standing next to you, they are standing
In a different spot, which means they see the
rainbow in a slightly different place, plus, they are
.also looking at different raindrops
Even your own left eye sees a rainbow differently
from your right eye .
iy L gadld dUia oS 1Y) Ay ¢ Andl Jhaall (ugd Ay Cpmaddd (Sa Y
GSa B hal) (ugh (g ) (g Laa ¢ Cilida (lSa A i Al ¢ dluilay
ARl e ) gl ) Ul i 430 ) ABLaYL ¢ Sth cavids
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You cannot touch a rainbow .

Sir Isaac Newton identified the seven colors of the
visible spectrum that together make up white light .
The colors of the rainbow are red, orange, yellow,
green, blue, indigo and violet .

. ohall Gugd ual dliga Y
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Earth is the only planet in the Solar System
where rainbows can form .
ol 98 Agd (BT o (e (puadd) ALY LB s o) S oS A Y]
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There is no end to a rainbow, because it’s a full
circle , We only see some of the circle, because we
.view the rainbow from the ground .
G s som s A Y Oad g, ALalS B0 ATY « laall gl Agled LA (puyl
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Full circular rainbows can only be seen if you are up
In the air. For example, you can see all of arainbow
from an airplane, since there are enough raindrops
between you and the ground to make it visible .
Jis o 5 sl (B S 1)) ) ALalS B0y plaall Gl 80 dugy (Sas ¥
ABls jlaa il jlad ciaa g 13) ¢ Bl G plaall u gl Ay eliSay ¢ JEial)
Ay et 2 Y G g ey
You cannot fly over a rainbow as they move with
you.

S pa Gl & ey AV phaall ugd (398 ) bl dliSay Y
Most rainbows we see will be a "primary rainbow"
where by the color red can be seen on the outer
edge through to violet on the inner edge .

GSay Mol plaa a8 08 Bl 1T Al plaall (gl gB) alina
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A "fogbow" is formed by cloud
and fog droplets, they are almost white with very
faint colors visible. Fogbows are quite large and
much broader than a rainbow .
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A moonbow is arare rainbow that appears at.
night. It’s created by light from the moon .
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Evaporation facts
A ce i

Evaporation is the process of liquid water turning
Into a gas(vapor).
C(UA) S ) Bl slall Jad Agles ga A
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Evaporation is a vital component of the Earth’s water
cycle.

c oA e sl Buga (B s gn pais ga AL
Evaporation supports the replenishment of fresh
water sources all over the planet .
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The sun powers the evaporation process on Earth
via solar Energy .
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Evaporation occurs when molecules close to the
surface of water start to absorb energy .
pabaial o slall mhacdl (e A Al Ciliy jad) Jant Ladie (AN sy
. ABUal)

Vapor molecules rise to the upper atmosphere and
form clouds that lead to Precipitation, or snow .
Lok Al o) JSES 5 g slad) g gad) Cadlad) ) JLAGd) Sl o a0
Tt ) Uaal) Joka ) (g3
Evaporation can happen at any temperature, while
boiling happens only at a specified temperature
called the "boiling point".
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Evaporation happens
slowly, but boiling happens quickly .

A4S ey dang GLlal) S ¢ play AN diaay
The rate of evaporation can be affected by a few
different things .

, Adlida Ja gy Al Jara iy
The rate of evaporation increases when the surface
area of water increases .

,slall o dalie 3235 Ladie AN Jara 202
The rate of evaporation decreases when humidity
levels are high near the source of water.
odaa (o Al dad pa Ay gl ll il glasa (oS5 Ladie AN Jara addd
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The rate of evaporation increases when the gusts of
wind increase .

L o A Laaie ALY Jana 314
The rate of evaporation increases when the
temperature of the source of water increases .
cslall Jaaa Bl s dad Aok Laaie AL Jama aa 3
Water can evaporate just above freezing; however,
the process is faster in warmer temperatures .
G985 Agland) (1 ¢ D aag ¢ Jully daail) A (48 slall LA Of Sa
. QJJK\J\ 3yl Ql@)d@&ﬂi
When a human heats water at or above 212 °F it
starts to evaporate more easily.
¢ S o) culgd g 212 50 da aie slall Cpdady Gl a6y Ladie
oS A gy Al dles fag
Table salt can be created using evaporation.
Seawater as it evaporates leaves behind its salt
content
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A solar still uses evaporation to turn seawater into
drinking water .
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Condensation facts

Condensation is the reverse process of evaporation,
where vapor water turns into a liquid when it touches
a cooler surface.

You’ll see condensation appear on your mirror when
you take a shower or on your window after you boll

water .
Ladie Jilw ) slall Jlag Joalk Cua ¢ Al ke dles (& STl
L g uadly
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Condensation is an important part of the

water cycle in the nature .
cAagdall 8 olual) 3 )99 (3 g £ 5 ga i)
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Condensation of water is when water vapor changes
from gas to aliquid or crystal shape .
Jd) (A o) Sl ) G (e slall iy Jeady Latis plal) CAASH diaa,
Al
Any gas cancondensate , usually at a low
temperature or high pressure However,
condensation happen at any temperature,
as long as the pressure of the condensing gas is
more than the pressure of the liquid state of that
gas, both at the same temperature .
hia gl dladdia § ) o da 0 die Bale « & o S o oS4y
cSJ\ﬁ%JJé‘QM\&Hc&S&AJ&E
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And condensation is the stage that follows the stage
of atmospheric air reaching a state of saturation in
the water vapor cycle in the atmosphere, meaning

that condensation does not occur in the atmosphere

until after the air reaches a state of saturation
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During condensation, the molecules in the matter
slow down .

Heat energy is taken away , causing the state of
matter to change .

. Balall 8 3 g gall iy Jad) Unliii ¢ il o)
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Densification is vital in nature and is a beneficial
process in the production drinkable water .
bada dales (A 9 Aaphal) (8 Lgan | e CAASH Say
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The creation of clouds, as described in the water
cycle in the nature, is aresult of the process of
condensation
Aagil ga ¢ daglall B oliall B0 (b Ligasa ob LaS ¢ i) (oSS )
When the dew point air temperature
(the temperature at which the water vapor will
change to liquid when it is cooled) surrounding an
object is warmer than or equal to an object’s
temperature, condensation can form on the surface
of the object .
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The condensation process provides the main source
of water for a variety of animals and planets .
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Some structures, sometimes known as condensers,
have been designed to collect and harvest
condensations as water source .

Mas 5 gand ¢ S andy Ulad ciad Al ¢ JSbgd) (rg asanal o
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Condensation can be problematic in buildings due to
Its tendency to cause corrosion, mould, rotting, and
other forms of structure weakening, due to the
moisture
JSUY (A Gl ) g2l Gus Alsal) (A AlSa RS Gusey () (S
(B el A 5 Aygh ) g Aaaldl 1Y) (e W g Gladll g Glall g
 bal) A el
Warmer outside air temperatures, will typically
decrease the amount of condensation, as generally
more water vapor can be contained in it .
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In buildings, air movement, through the use of fans,
air conditioners, or open windows, can decrease the
amount of condensation .
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Dehumidifiers are available, and they are designed
to be used inside buildings to remove moisture in
the air, and this helps to prevent condensation.
g gl A1 3Y (Alaal) JA1a adiuil daasan (A g ¢ Aggh i @B e B g0
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Wind facts

When you look out the window and see leaves
blowing around in the back garden, or you are out
flying your Kkite , its the wind that is keeping your kite
up in the air, and its the wind causing chaos in the
garden with the leaves .

S ¢ AdAl Afaal) B i el )l o g BABLN e LR Lanic
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Wind is nothing but moving air, that blows at
different speeds and different directions .
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It is the heat from the Sun that makes the Earth’s
winds .
coa o bl adal Al Guadd) 31 a gl
It starts off by the Sun heating the land, which in
turn heats up the air above it . This warm air spreads
out and gets lighter, and as it gets lighter, it also
rises, allowing colder heavier air from cooler areas
to rush in as wind .
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You also have the Sun heating up areas near the
Equator, more than it would at areas near the poles,
meaning that winds are forever blowing from one
place to another .
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The speed of the wind is determined by how
different the temperature is between the cool and
warm air that is pushing against each other, which
means the bigger the temperature difference, the
faster the wind will blow .
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A variety of instruments can be used to measure
wind direction such as weather vanes, windsocks
and flags .
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Wind direction is determined by the direction from
which it originates. For instance, a northerly wind
blows from the north to the south .
¢ QU Jane Jo Ade L&l 53 slad¥) DA e 2l ) sl paad Al
gl ) Jledd) (e ddladi 2l g
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The speed of wind is measured in miles per hour or
kKilometers per hour. Wind speed is now commonly
measured with an anemometer .
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wind turbines that produces electricity without
polluting the air, which is vital nowadays with
global warming These massive turbines can be
erected on land or at sea.
Al sh g el sgd) il O (g9 sl gl @ O il il sl (Say
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Our weather changes from day to day, but across
the planet, winds tend to blow predominantly in a
given direction over particular regions on Earth and
This type of wind is called the permanent wind .
ZLo e ¢ S o8l sladl paan B 0819 ¢ AY a g (e Ugal (udhal)
iy oY) (e A (ghalia (568 aana ol (B QAL (8 gl O
Al Zl ol Ll e g sl 13
the permanent wind are divided into trade winds, the
westerlies and arctic wind .
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The trade wind - (1)

The trade winds are called by this name because the
merchants were benefiting from it by moving the
merchant ships, and the trade winds are the winds
that blow from the high pressure areas to the low
pressure area.
ag il bl - (1)
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THE WESTERLIES - (2)

These winds blow from the west to the east and also
towards the poles, plus these winds would also take
the early sailing ships back home again .
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(3) Arctic winds
Polar winds blow from the poles to the areas of low
pressure at the polar circles.

Arctic winds are cold, dry and usually weak
dphil) # L ) +(3)
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Seasonal temperature changes and the Earth’s
rotation also effect wind speed and direction .
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The fastest winds in the world are found inside
Tornadoes, where winds speeds can reach more
than 250 miles per hour .
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Winds can be known as a breeze, a gale, a storm or
Hurricane winds.
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A solar wind is a stream of charged particles which
are ejected from the Sun’s hot corona at speeds of
300 to 800 kilometers per second .
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The corona is the outermost part of the Sun’s
atmosphere.
_M@j@i\dﬁﬂ\&-ﬁ@)&\ ;jei\g.al\il@\

A knot is a unit used to measure wind speed
NS ual,,\éshggh dadal)

A windstorm is a storm with high or violent gusts of
wind, but with little or no rain .

O SR aa ¢ Al gl Buad pln A gaae ddale A LY ddale
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A sea breeze blows towards the land from the sea,
especially during the day, where it can offer a
pleasant cooling feeling on a hot summers afternoon
u\uSAAuAcJLGAS\d)-AMLA‘M\UAUAJ\J‘ OLMLAJL\S‘?M-\H-@-\
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Even though we cannot see air, we know it is mainly
made up of gasses, mostly nitrogen and oxygen.
Cra Uil ¢y o€ A3 alnd W) YY) ¢ o) g Ay andaioad W L) Cpa a8 11 o
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Saturn and Neptune feature the fastest planetary
winds in the Solar system

) Al 84S oS 7l ) B mly gt g Ja)
Germany leads all countries in the amount of wind
energy that is produced each year .
A JS 2Ll e B Z L) B gAY Jeal) S Lilad) jauas

Mirage facts

Q) ¢S (Flaa
Mirages are a mysterious natural phenomena .

 Auaalid) Akl 21 B (e 9h Gl el
It is atype of illusion, which affects the eyes, making
a person see what is not real, as if it appeared in
reality .
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It is also known as: an optical illusion that occurs
when sunlight is reflected on the ground, at high
temperatures, which leads to viewing real water-like
Images . ,

A Cuadd) £ g (ulSad) die Giaay adll P1ad ¢ Al (Ll G g
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mirage served as the basis for many myths and
legends about fairytale .

AR (awall) g gadalad) e ddall bl ey Gl ! 3 AU LS adl
Mirage is an optical phenomenon.

Mirage occurs when light is reflected from air layers
of varying degrees of density and different
temperatures .
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Mirage happens when light passes through two
layers of air with different temperatures.
Bula clayy ¢l sl (m Oiiuh e ¢ gl ey Ladis Gl puad) Cadag
The desert sun
heats the sand, which in turn heats the air just
above it. The hot air bends light rays and reflects
the sky .
4335 Lﬁgiﬁ\ ;\3@3\0&&30\)\94 Lﬁﬁ\jc JAJS\MHM‘M
cslad) (uSay g & guall dad) dag AL ¢ ggdl g
When you see it from a distance, the different air
masses colliding with each other act like a

mirror. The desert ahead seems to have become a
lake but it is actually a reflection of the sky above.

adhuai Al AGldal) 4y ged) Jisl (B ¢ Baumy Adluca (e W) 5 Ladic
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Mirages occur both over a hot surface, and over
cold, but the first are observed more often.
Gsd Agaa o<y oLl mhad) g CALA dacdl (368 Gl peudl 3L s
. A8 G Al
As aresult of the mirage that has arisen in cold
weather, the observer can see objects located
beyond the horizon .

Y G sl (5 addl) Jaag 3Ll el 8 Giaay A1) Gl el
Legends of flying ships in the era of sailing ships
owe their origin to mirages.
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There are also very rare voluminous mirages, when
a person can see himself, and near. Such mirages
can arise if the air is saturated with water vapor .
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The brightest and clearest mirages are recorded in
the US, Alaska .
SN g Baadtiall dl.g\lgl\gég\ﬂ@'a‘gbédiwé
The most complex mirages, the most rare is the
moving fata morgana..
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The phenomenon of the Vata Morgana mirage
appears in the Straits of Messina, between Sicil and
ltaly. It is an image of a town in the sky, like a fairy
tale landscape. It is believed to be a mirage of a
fishing village situated further along the coast .
el g Aliis ( Unesa (Gadaa (8 LIS ) g U8 Gl juu B jall gl
Aua Ay 81 Gl peu Ad) ARy g (A1 A plale Jia ¢ plad) B Bald B ) g Igd)
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But ordinary mirages over the asphalt roads warmed
by the sun can be observed by everyone
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In North Africa, in the Erg-er-Ravi desert, mirages
have ruined many travelers, “showing” them oases
that are visually located a few kilometers away, while
the actual distance to them exceeds half a thousand
Kilometers .
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Light facts
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-

Light is electromagnetic radiation visible to the
human eye, and responsible for the sense of sight .
dula oo Jun 9 ¢ Al Gll b ga punhiliigg ¢S plad) g ¢ guall

. ey
Light is measured in ‘waves’ and the light that we
can see is only a small portion of the types

of light .
a8 5 g el Ay ) LiSay (s 1l) ¢ gudal) g "l gally™ 5 gulal) Guld
s pal g5

They are measured in the ‘electromagnetic spectrum
N pnhaliig g ¢Sl Cihally ™ £ 30 038 (il Al
The human eye sees specific areas of the spectrum,
but other animals and insects can actually
see parts of the spectrum that we can’t .

) pdiad) g i) gaadl S ¢ Cludall e Badaa ghalia Ay pdiall Cpadl (o S
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People need light so we can see .

Light is a beam of energy that travels in a wave.
Al e oSl a o guall dalay (uldl)
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Plants turn light energy from the Sun into food .

54




This is called photosynthesis.
A o Latda g, alads ) (uadd) (e 4 gudal) 48U gan il
sl
Light travels at 300,000 km/second
It takes 8 minutes and 20 seconds for light from the
Sun to reach Earth .
44l [ a$ 300000 4o sy & gual) Jiily
AN ) Joa sl 406 20 5 (38 8 (uaddl 5 g (§ Ay
White light a mixture of all colors red, orange,
yellow, green, blue, indigo, and violet .
ad¥) g Jaally g sead) uu‘\n@»w@y@g\z\ & guall
il g Al g (5,0¥0
Light is an energy beam that moves in wavelengths.
. dua ga Jlghaly & jati d8Ua da e e B le ¢ gual)
It is made up of tiny photons, each contains
a lot of energy .

L ABUal) (e Sl e (s ging Lgia S ¢ B e i gh (e 4 g% L)
The strength of the light depends upon the amount
of energy each photon contains .

L 0588 S L siag (Al A8l 4 o ¢ gudal) § 6B aaliad
The photon is the basic unit of light
. s geall duulu) Bas gl) ga (58 6l
Light doesn’t travel as fast when it has to pass
through mediums that are different, such as air,
water or glass .

9 slsed) Jia ¢ Adlida hailug e oy Ladie Aoyl (udly o guall JESL Y
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These mediums cause the light to ‘refract’ and that
slows the light down .
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The refractive index of glass is 1.5, slowing the
speed of light down to 200,000 km per second
( 124,000 miles per second ) .
) s 9l A i sty ) g2 Laa < 1.5 58 gla ) b Jalaa
(A5 2 e 124000) 488N A i sts 200000
Water has a refractive index of 1.3 and the refractive
iIndex of air is 1.0003. Air slows light down only a
small amount .
Jary Cua (1.0003 )5l sgd) sl Jalra g (1.3) slall ki) Jalza
ki Jaida jlday ¢ gudal) A8 i pllay) o 5] 9
Light can be controlled and produced in so many
ways.
A camera can control the amount of light that comes
Into the camera lens.
. b Baxy dalil) g 5 guaal) A asaldll (Say
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We also use light in televisions, medical systems,
copy machines, telescopes, and satellites .
Gemdl) T g Aalal) AalaiY 5 ¢y 50 80 B Jga) A Ul £ gudall andid
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Light from the Sun contains red, orange, yellow,
green, and blue light rays and many different shades
of each of these colors .
Al g Al Al g peal) ¢ guall Al o puadd) ¢ g (g giag
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But, this also depends on the energy and wave
length of the rays .
(also known as electromagnetic radiation).
G lal) 03¢ 2 gall Jghall g A8l to Loy dalay 138 (S
(( crrandaliin g 41 Bl auily L) i g sall)
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If alight ray has along Wave length, it has less .
energy,
and likewise, a short wave length can produce more
energy.
48U (e al) gaal A ge b gl O GSan ¢ Jhally
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The ancient Greeks came up with some theories in
the field of light, but they were mostly just

a theory, and the opportunity for practical research

was only provided by a number of medieval Muslim
scholars, led by Al-Hassan bin Al-Haytham .
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Some animals can see ultraviolet light (UV) but the
wave length is not available for the
human eye to see .
Jshll 138 (<l (UV) dadlal) (358 4l (5 8 o)) il goad) Gl ¢Sy
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Scientists have developed technology so that we
.can view UV light .
Aaadi) (568 dadY) oAl (e (KAl s AR elalall sk
Light will travel in a completely straight line until it
hits an object that will bend it. The light that is in a
straight line are called " light waves " .
Al ) (5 pmiay aabiay ia Ll afiess b 8 ¢ guall SR
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Space does not have any light. We can see things in
space due to light bouncing off of the objects in
space .

A ) Gy sladl) A e L) Ay LiSay o g (o] aaad Gud s Ll
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Sunlight is pretty powerful. Light from the sun can
reach 262 feet (80 meters) in the ocean .

s 262 () puadd) 5 s Juas O (S 13 (5,98 Quadd) £ gua
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Thomas Edison is credited with inventing the light
bulb in 1879 .
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Reflection facts
UA\.SM'Y‘ (s SEGA

Reflection is the change in direction of a wave at a
boundary between two different media so that the
wave moves back into the medium it came from .
agaall o ddaBlid) 4 guall Ax gall olad) & Jualad) juadl) ga (ulSady)
cAda el o) gl ) An gal) 3 gad Cua Cpdlida cpdau g (o Jualll Al
Did you know your flashlight is using reflection to
direct the light coming from that tiny light bulb into a
beam for you to see .
addl) ¢ gual) daa it (ulSad) addiiey &y Galdl) ¢ glal) luaa o) ald Ja
Lol S plad ) sal) luaal) 138 (e
Reflection is light bouncing off of a shiny object .
L) Skl acal) (e g gudal) D5 ) 8 GalSady)
Next time you pick up a flashlight , take a look at the
area around the light bulb .
dahid) Ao 380 3l ¢ God Aluaa Lgad Jaad Al Aedl) 5 jall B
. sl pluaally dasaall
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You'll notice that it's a shiny silver color. This allows
the light to bounce off the shiny material, and reflect
back out to shine in any direction you point your
Flashlight .

G s gall A4 & pually sl Jac o) 138 e | paY b (¢l Badlia
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Since human eyes are not made like cat or dog eyes,
we cannot see in the dark without extra help. Thank
goodness for flashlights .

A5, LiSey D8 ¢« bl o) Jakall) ¢y g Jha and Glad) Qe Y 1A
sl o A1 K& ddla) Baclua (yga aDUAY B
you are using reflection every time you use a mirror.
If we understand that light travels in a straight path,
and cannot go around objects, then we can see how
light can bounce back in a straight path
O Uiagd 13) | 31 yall Lgad addili 3 pa JS (B (ulSai¥) 3l (pe diad el
Q\Mc ;M&\dﬁd@Y‘MYJcMJMQAMQﬂ‘
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People make many things to use reflections,
Including reflecting Telescopes , radar and sonar

61




and putting light reflectors on things they want to
see.
sl Ay o pall lusle pidag g JUigad) gl g Gl Sl
R0 Qe

Refraction facts

Refraction is the change in direction of a wave
caused by the change in the wave's speed
Examples of waves include sound waves and light
waves.

(a9 A gall A8 i (A il Gy (A gall sladl (A i) g sV
L s oall Gl s 9 Asipa cila gal) | ) el o ALY
Refraction is seen most often when awave passes
from one transparent medium to another transparent
medium .

Different types of medium include air and water .
by A Cilid by (e da gl ol Ledie lal) e B jlasiy) jela
AT dilds
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When a wave passes from one transparent medium
to another transparent medium, the wave will change
Its speed and its direction. For example, when a light
wave travels through air and then passes into water,
the wave will slow and change direction.
S0 Aagal) b ¢ AT Cildd by ) GG Ja g (e da gal) i Lakis
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As light goes into a medium which is denser, the
light ray will '‘bend' toward the normal. When it goes
back into the less dense medium
(with a lower refractive index)

It will bend back through the same angle as when it
camein .

If the surface at exit is parallel to the surface at entry
oladly M Aad" o pudl) plad (8 ¢« ABUES S|l g ) 5 gual) I Lanis
AU JBY) gl ) 3 grs Lasie g 4nd) JED) o) Jami gl aidal) aa gl
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An example of how refraction works is placing a pen
In a cup of water, with part of the pen in the water.
When looking at a certain angle, the pen appears to
bend at the water's surface. This is because of the
change in density of the medium and thus, bending
of light rays as they move from the air to water As in
the picture below .
ray pac sla @S A pala ol pag ga Sl Jes s Lo U
e ady aldl) o) gaw ¢ Adma dygl) ) B die plal) 8 A1) (e g e
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If [ight hits a medium on the right having a greater
refractive index, it will bend right .
s gud Ao LSl Jalaa A Cpaall Aga (pa da g £ pial) adkaal 1
. Ol oladly ¢ gl
the amount of bending is given by Snell's law .
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Snell's law uses refractive indexes to calculate the

amount of refraction .
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Sound facts
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Sound can be defined as an energy wave of
molecules that is made by vibrations .
It can travel through and bend around many objects.
salia o g giad Al Sl gall (e A8l ) o @ gual) iy g2 (Sa
Bl Joa Aadyg gl JiG G ey L IR b oo JoT A
P MY
Sound comes from vibrations. These vibrations
create sound waves which move through mediums
such as air and water Before reaching our ears .
2 & Al 4 g Gl ga <l 1Y) sda (BAS ) 31 AY) (e Giguall Sl
LA ) Jaall o) S slall g 8 agd) S aila g
Our ears vibrate in a similar way to the original
source of the vibration , allowing us to hear many
different sounds .
£ lac LW e Laa ¢ 31 5A00 L) juaall dgulia 48y oy LUV Figs
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Dogs can hear sound at a higher frequency than
humans , allowing them to hear noises that we can’t.
&l agd o Laa ¢ didl G Ao 23 5 < gal) £ e agiSas OIS

s Law LSy Y &) gual
Sound is used by many animals
to detect danger, warning them of possible attacks
before they happen .
we‘éﬁdﬁgjaﬂ\ ALY il gaall fpa aiSH S8 e & guall PRENIO
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Sound can’t travel through a vacuum
(an area empty of matter ) .
c(Balal) (e A dihaia g4 £1811) £1 A e JEL o) Cguall Say Y
The speed of sound is around 767 miles per
hour(1,230 kilometres per hour ).
deludl B3 767 (Hsx Cigall de i fl
. (Al 81508 1230)

When traveling through water, sound moves around
four times faster than when it travels through air .
25 S Ladie Ade g8 Las &l e gl sady £l slad) e Cipual) Jiidy
. &g
A sound is generally audible to human ear if its
frequency lies from 20 to 20,000vibrations per
second .

N 20 Co ol A 0335 OIS 1) Ayl G 18 sanie gl (58
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The sound wave that has frequency less than 20
vibrations per second is known as subsonic waves
and that has frequency more than 20,000 vibration
per second is known as ultrasonic waves .
aaly AN (A 1313580 20 08 W35 Iy (AN A guall A gal) o
acaly 45N & 313380 20000 ¢& Va8 L ANl g A gual) it il gall
Al 35b il sl
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These waves are also known as pressure waves
because they push the particles they are passing

through .
Glageal) 2815 15 Jabudal) il ga analy Ulayl 435 puaal) il gall Ui ol
DA e el Al

The velocity of sound is not constant. It varies on
the basis of various factors like medium and
temperature .

LBl da 3 e gl
These waves can be reflected, refracted or absorbed
similar to light waves .

il gal Agbdia JS8y aial g) pusii o) cila gall 02 (uSadi ) ¢Say
s gall
Wind originally has no sound. A sound is created
only when wind blows against an obstacle .

Cl adhual Ladic Jah & guall iy 5 &igua o) LA (ud JuaY) B
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The loudest natural sound on earth is of a volcano
eruption .
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Animals that have large ears can hear better as
compared to animals with small ears .
Flies cannot hear at all .
il gaadly 45l Juadl S8 pand () 3 _mS G3T Ld Al i) gaall oSy
Y Ao ey ¥ QLA Lady | B pduall (il il
The sound energy is measured on the basis of its
pressure and intensity .
 Lgiad g Ll Gubaad e 4 gual) 8Lkl (pulgh o3y

Gravity facts
Audlal) oo (gilda

Gravity is defined as the universal force of attraction
that arises between all parts of matter .
cBalall ol asan e LAGS AN 40 oSl Qa8 g8 Leihy Andlad) G s
Objects with mass are attracted to each other .
CAY Gl ) Ldany ALY ) pLudY) e
Gravity keeps Earth and the other planets in our
solar system in orbit around the Sun. It also keeps
the Moon in orbit around Earth .
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Tides are caused by the rotation of the Earth and the
gravitational effects of the Moon and Sun .
ol g paBll Agilald) &l il g Gl W) () e Al dall Eiasy
Because Mars has a lower gravity than Earth
a person weighing 200 pounds on Earth would only
weigh 76 pounds on Mars .
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It is thought that Isaac Newtons theories on gravity
were inspired by seeing an apple fall from a tree
While Newton’s older law of universal gravitation is
accurate in most scenarios, modern physics uses
Albert Einstein's general theory of relativity to
describe gravity .

(pa Al Ja gl B (1 Bl glesa (gl (Bl dpdlad) 4 B0 o) Aay
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The acceleration of falling objects due to Earth's
gravity is about 9.8 m/s2. If you ignore the air
resistance (drag), the velocity of the object falling to
the ground increases by about 9.8 meters per
second every second , This is called free fall .

. 27802 9.8 (s dada ) Andlad) G abual) da gha £l
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The force of gravity 100 kilometers (62 miles) above
Earth is just 3%less than at the Earth’s surface .
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The higher something is, the greater its gravitational
potential energy. Back in the Middle Ages, weapons
called trebuchets were used to take advantage of
this principle, using mechanical advantage and the
gravitational potential energy of a counter weight to
hurl rocks and other projectiles at or over walls. In
modern times we use the gravitational potential of
water to create hydroelectricity .
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Potential energy, also called height energy, is a form
of energy in physics. It is acquired by a body due to
its falling under the influence of gravity such as
Earth's gravity .
slLisadl) 8 ABUal) g gaa) A ELE Y A8l Lyl cand g ddals]) 48U
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Gravity only pulls —it never repels
Sl adai ¥ g Jadd Caand Al
Gravity Is weaker the farther an object is.
el iy LalS Cinia) dpdlad) (63
Gravity and weight are not the same .
RO R LW ST PR SYLEN
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Galileo Galilei proved that gravitational acceleration
IS constant by an experiment he conducted from
tower of Pisa.

T Oa Al gl A (e i Al £ olud o Ade galille
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Galileo discovered that the objects fell with the same
acceleration . With that, he disproved Aristotle’s
earlier theory of acceleration due to gravity, which
states that objects fall at speeds according to their
mass
4l Ghaas il | e bl (udly il alual) o) sdle (adig) dua
aluall) o) Ao ali Al g ¢ Andlad) s £ bl o ALl gl )
Dark energy works against gravity. Gravity is a weak
force, and it isn’t powerful enough to hold the entire
universe together. From the Big Bang,
the universe has been expanding . The pull of gravity
In the universe is being opposed by dark energy.
Gravity is only strong over short distances , but dark
energy is thought to be distributed evenly, which
accelerates the expansion of the universe — and
prevents gravity from pulling everything back
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Without gravity, the planets and moons would cease
to orbit their parent bodies and driftaway in a
straight line .

For the sun, however, it suffers a graver fate: without
gravity in the solar system, the sun would explode in
minutes .
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The sun is under constant pressure. It is SO massive
that gravity compresses its core , which heats up
enough to burn hydrogen .
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The pressure from gravity and radiation puts the sun
In equilibrium.
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Lunar eclipse facts
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A lunar eclipse occurs when the moon is opposite
the Sun, the earth is in between and casts its
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shadow on the moon. It only occurs during a Full
Moon but not every month .
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There are three different types of lunar eclipses
including : total , partial and penumbral.
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At its maximum, an eclipse can last for 3 hours and
40 minutes. You can also witness an eclipse while
standing on the moon. The earth will appear dark to
you because the Sun would be behind it .

Moy 4883 40 5 lobu 3 3aal L gudd) i () OSay ¢ 32 2] B
uhAuaJY\&)@hSuJ&‘&ﬁ uﬁﬂ\ e L) 8 gl 3&1.&.4&4.\"\
IS ¢ gSia Guadd) O
A lunar eclipse can occur three times in a year.
During the 21 century there was a total of 85
eclipses .
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during a partial eclipse Only a portion of the Moon
passes through the Earth’s shadow .
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Lunar eclipses occur more often than solar eclipses

as the shadow cast by the earth is a bit larger than

the moon .
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In a total eclipse, the moon is red in color, and this is
called a blood moon .
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A total eclipse occurs when the entire moon passes
through the Earth's shadow .
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A semi-shadow eclipse occurs, when the moon
passes through the semi-shadow region of the Earth
and a slight darkening occurs on its surface .
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Solar Eclipse Facts

A Solar Eclipse is a natural event. It takes place
when the Moon passes in front of the Sun
and casts a shadow across Earth .
alal jall) oy Ladic daaad | dpnh 3 Al A Guedd) i gus
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There can be between 2 and 5 solar eclipses each
year. This occurs only during a New Moon phase .
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There are three main types of a solar eclipse : Partial
Eclipse, Annular Eclipse and Total Eclipse.
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The total Eclipse is also known as totality . It
happens when the Moon completely obscures the
Sun and only a faint solar corona is left
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A total solar eclipse is very rare. It takes place only
once in every eighteen months . It can last
a maximum of 7 minutes and 30 seconds
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There is one more type known as a Hybrid Eclipse,
occurring when the type of eclipse shifts between
a total and annular eclipse depending on your
location on earth .
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The eclipse shadows travel at a speed of 1,100 mph
at the equator and up to 5,000mph near the poles .
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In every 18 years and 11 days, almost identical
eclipses occur. This duration is known as Saros
Cycle .
oda i a9 Ly i ARt CiguS a) gl Giant ¢ Lagy 11 9 4w 18 S
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The weather changes noticeably during the
condition of a solar eclipse. Generally , the air
temperature drops because of the loss of light .
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You should never look at the Sun directly during an
eclipse because the bright light of the Sun can
damage human eyes .
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After a total solar eclipse, day light takes about one
hour to get restored completely .
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Night and day facts
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Daytime is the time of day when the sun is visible in
the sky, providing light and heat. Nighttime is when
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the sun has done down, the sky becomes dark and
the moon is visible.
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We get day and night because the Earth rotates
on an imaginary line called an axis. During daytime,
your part of the Earth is facing the sun.

As the Earth rotates you move away from the sun
until eventually, the sun is no longer visible.
For you, this is now nighttime, but for the other side
of the planet, day has just begun .
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The Earth rotates on its axis once every 24 hours.
We call each 24-hour period 1 day, which includes
daytime and nighttime .
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As well as rotating on its axis once every 24 hours,
the Earth is also orbiting the sun. It takes just over
365 days for the Earth to orbit the sun once -this is
what we call 1 year .
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Because the Earth is rotating and orbiting at the
same
time, the length of our days and nights get longer
and shorter depending on the time of year.
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To understand how this works, we need to
understand a bit more about the Earth's axis and its
equator .

b gl (pudi B Luadd) Joa g Lgeadi Joa g8 ¥ Y
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The Earth's axis is an imaginary line down the centre
of the Earth from the North Pole to the South Pole .
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As well as the axis, the Earth is also divided
horizontally by an imaginary line called the equator .
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The half of the Earth above the equator, which
Includes countries such as the UK, USA, China,
India and Japan, is called the Northern Hemisphere.
Al g ¢l i) Bd 368 L Y Cial
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The half below the equator, which includes .
countries such as Argentina, Australia, Brazil, South
Africa and New Zealand, is called the Southern
Hemisphere
O Y Jia Y ga Jady ol g ¢ ¢l giud) i Jhad 392 sal) Cinall)
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Although it is divided equally by these two imaginary
lines, the Earth does not actually sit straight up .

In fact , the Earth orbits the sun on a tilt of 23.5°
¥) ¢ Craat oY) Cpbadd) pda Ao éJuﬂgMubﬂ\gig.«eé{Mu{s
AN 9l Eua jeaall Jo adiicen S8 alad Y @Bl gl A LY )
42,3 23.5 W ldka Alaly uadd) J g

g doa oo ¥ (e gl gi B
The Northern Hemisphere, for example, is tilted
towards the sun during the summer months
meaning longer days and hotter weather .
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During the winter, the Northern Hemisphere is tilted .
away from the sun, meaning shorter days and colder
temperatures .
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Countries closer to the equator feel the effect of this
tilt less, meaning that their days and nights vary less
throughout the year .
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However, the closer to the poles you are, the more .
extreme the tilt effect is. This means your days
become significantly longer or shorter depending on
the time of year .
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It also means that the Northern and Southern
Hemispheres experience the seasons at different
times .
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In the Northern Hemisphere, summer is in June,
July and August, while the Southern Hemisphere
experience summer during December, January and
February.
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That means for Australia, Christmas Day is in the
height of summer .
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The 23.5° tilt of the Earth is also why the weather
changes throughout the seasons.

83




Jsadll J)sh Gl 543 o L) 54 453 23.5 JMiay 02 ¥ s O
In the Northern Hemisphere , for example, the
summer months are warmer because the Northern
Hemisphere is titled towards the sun.
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This means that part of the world is getting not only
more light and longer days, but also more heat
Similarly, in the winter months, the Northern
Hemisphere is tilted away from the sun, meaning
shorter days and less access to the sun's light and
heat .
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This results in colder temperatures and wintry
weather such as snow, sleet and hail .
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The countries near the equator don't see much
variation in the length of their days, they also don't
see much variation in their seasons .
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Colombia, for example, sits right on the equator and
experiences fairly mild weather and temperatures all
year round .
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Although there are rainy, windy and dry seasons,
these are usually blown down from the Northern
Hemisphere.
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The climate of Colombia itself is fairly consistent,
with cities such as Barranquilla experiencing
temperatures in the low 30°s all year round
No wonder it's so popular with holiday makers .
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As the seasons change, so does the times of the
sunrise and sunset .

The day is longer in summer where the sun sets
later on in the evening and shorter winter days,
where it sets earlier in the evening .
oSy ouadd) 39 pd Byl AT ¢ Jguadl) i a
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So what time does the sun come up? There are a
number of different factors that affect this .
Because Earth's orbit around the sun isn't perfectly
circular but is instead slightly elliptical means that
Earth travels at different speeds depending on which
stage of its orbit it is at .
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Earth's tilt that was explained above is the other
reason why sunrise and sunset times change so

much .
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Although it is known as a sunrise and sunset, this
would insinuate that the sun is moving up and down
In the sky , when in fact we're the ones that are
actually moving .
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We just don't feel ourselves actually moving
throughout the day because it happens at a slow

pace .
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The sun usually comes up at its earliest time during
the 'Summer Solstice' otherwise known as the
longest day of the year. This is when Earth has
maximum tilt towards the sun. Summer Solstice
usually falls on either June 20th, 21st or 22nd

depending on that years calendar .
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In London, the longest day is about 16 hours and 39
minutes and the shortest day is around 7 hours and
45 minutes. However, in Edinburgh, the longest day
IS 17 hours and 36 minutes and the shortest day is 6
hours and 57 minutes .
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The Norwegian town of Tromsg has some of the
most extreme day and night variations in the world.
During the Polar Night, which lasts from November
to January, the sun doesn't rise at all. The days then
get progressively longer until the Midnight Sun
period, from May to July, when it never sets! This is
due to Tromsg's proximity to the North Pole .
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Because different parts of the Earth face the Sun at
different times, it's impossible to have a worldwide
time zone .

If we did, it would mean that for some places, 2pm
would be in the middle of the day, and for others, it
would be the middle of the night .
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The Earth is divided into time zones. The time in
most time zones is one hour earlier than the time in
the zone to the East , and one hour later than the
time in the zone to the West .
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Twilight facts
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Twilight is light produced by sunlight scattering in
the upper atmosphere, when the Sun is below the
horizon, that illuminates the lower atmosphere and
the Earth's surface .
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Twilight happens either dawn in the morning or dusk
In the evening .
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In dawn when the light of the sun is just starting to
appear .
And In the evening, when the sun begins to set .
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The lower the Sun is beneath the horizon, the
dimmer the twilight .
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The main reason for the scattering of the colors of
the visible and invisible spectrum that the sun
sends; It is the collision of these rays with dust,
gases and atoms suspended in the atmosphere, and
since the scattering of short wavelengths is greater,
the colors (violet - blue) will be scattered in all
directions and do not reach us .
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And what reaches us are the colors with the largest
wavelengths (orange - red) and they are the cause of
the redness of the twilight .
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The most important thing that affects this
phenomenon from weather factors is the amount of
gases, fumes, dust and atoms suspended in the
upper layers of the atmosphere, and the axis of
sunrise and sunset from an astronomical point of
view, which is constantly changing .
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As for the axis of the sun, at sunrise and sunset it is
apparently farther than if it were in the middle of the
sky, and this means that the sun's rays that it
constantly sends will pass through a denser
atmosphere than if these rays fall perpendicularly
and directly on the atmosphere, the angle of fall of
the rays in this case is very small compared to the

/ vertical fall angle of 90 degrees .
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The reason for the intensity of the redness of the
twilight is due to the amount of dust and atoms
suspended in the high layers of the atmosphere,
which may have accumulated for weeks or even

months and years, in addition to the complete purity
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of the atmosphere in the different layers of the
atmosphere, which increases the scattering of rays
sent by the sun .
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Civil twilight
IS when the sun is less than 6° below the horizon
It ends at sunrise in the morning or follows sunset in
the evening .
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Seasons of years facts

the Earth spins on its axis every day
making a complete turn. When the Earth is facing the
sun, it’s day and When the Earth
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is turned away from the Sun, it’s night for that part of
the globe .
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In addition to this daily turning , the Earth also
travels around the Sun once every year.
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Seasons of the Year
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As the Earth travels, its position in relation to the
Sun changes .
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when the Earth is tilting towards the Sun,
which causes summer. When the Earth is tilted
away from the Sun, winter comes.
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when the northern part of the Earth moves
away from the Sun, the southern part of the Earth is
experiencing summer.
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This means When it’s Christmas in America, it’s
summer in Braazil.
Winter weather arrives in June in Australia .
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Autumn occurs when the North Pole moves away
from the sun, where temperatures begin to drop.
This occurs specifically in the Northern Hemisphere
on September 22 or 23, and it occurs on March 20 in
the Southern Hemisphere .
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The four seasons are spring, summer, fall and winter
AN g iy Al g ciual) 5 gl A dag Y Jguail
Plants and trees lose their leaves in response to the
shortening days and cooler temperatures of fall.
Cilajd (addiilg bl el puay Ladic Lgdl gl jlad¥) o cilill) a4
L AN B 5l
As trees and plants open new leaf and flower buds
as the weather warms in spring .
Aa ) gL aa p9a 3l a9 Basaa 181 ) o) cliludll g sladl) il Laly
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In places like Arizona and Texas, the seasons don'’t
change much.
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Magnetic Field Facts
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Magnetism is an invisible force or field caused by
the unique properties of certain materials .
In most objects , electrons spin in different , random

)
-

directions .
el By Al paibadll go il e s Jlae gl B8 A dabilinal)
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there are different materials, like iron and nickel, that
can be magnetic .
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If you have two magnetic pieces of metal on atable.
Something will happen when you move these pieces
close to each other.

They will either be attracted to each other and come
together or they will repel and push each other away.
Lo ol dngn, Aglha o aral) Ga lisuadling liakd dlial (1S 1)
o) Lpdany (e RN adadl) sda o i Lasis
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This is thanks to a magnetic field, which is
a surrounding area where magnetic forces occur.
S Lo 22 550 Cua dnaal) dlhalal) (A g ¢ kil Jlaal) Juad; 13
This area is made of field lines which are invisible
lines that extend from the magnet and either pull in
another magnetic object or repel it .

Although the lines are invisible, the field is where

a person can observe a magnet's power .
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Both Earth’s inner and outer core are metal, but the
outer core remains liquid while pressure keeps the
Inner core solid .
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The liquid outer core is constantly moving .
This moving metal generates a magnetic field
/ around the planet .
Yiae & adall Garall 138 Algy g ) sl & ady Jilad) o il Gl
S o8 g Ldalii
This magnetic field makes a compass point to north
or south. It also protects the planet from the
Sun’s harmful rays .
) LS | igiall ) Jladdl ) il A gy (58 (onbilizal) Jlaall 138
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Heat and the Earth’s spin keep the outer core
moving .

This movement causes electrical currents in the
core, which is mostly iron .

The electrical currents create a magnetic field that
extends into space .
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The magnetic field is tilted slightly from the Earth’s

axis .
oAy ssaa 08 LB unhlianal) Jlaal) Jaa

Sometimes the magnetic field is stronger than at
other times .
Sometimes the magnetic field’s alignment moves
from the Earth’s spin axis .
s AY B e g g8 nkaliial) Jlaal) (oS Gl gany b
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The magnetic North Pole and The magnetic South
Pole keep moving .
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The magnetosphere is the magnetic force that
extends into space .
This force acts like a shield, protecting the Earth
from harmful gases and charged particles that
would destroy the atmosphere .
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global warmingqg facts
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Global Warming is Accelerating And as ‘Little’ as
1.5C Can Make a huge Difference .
Although it doesn’t sound like a lot, this seemingly
small increase in the average global temperature has
a huge impact on weather patterns and wildlife
around the world .
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Global Warming is A huge Problem for Our Planet,
Threatening Biodiversity, Weather Patterns, and
human health .
£ Sl laags ISy dun WSS o AlSdia (o) o) (ulia¥) quy
¥ daua g (el Aaads g o ol gl
Rising temperatures mean that our polar ice caps
melt more quickly than before, We are currently
losing about 1.2 trillion tons of ice every year .
Cra S Ae juny 930 Adall) paddal) aall) o a3l jad) cila 3 gL |
cale JS el o b (aali 51,2 (s Blla S88S ah ¢ 3 (6
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As the ice caps melt into the ocean, the sea level
rises. This could cause many low-lying cities to
disappear over the next few decades, with some

small islands such as Fiji in the Pacific
and the Maldives in the Indian Ocean at risk of
disappearing by the end of the current century.
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Global warming also causes more extreme weather
events In most places, a hotter atmosphere is often
associated with a wetter atmosphere, which can lead
to stronger hurricanes and storms.
In dry regions, on the contrary, a hotter atmosphere
means longer droughts and more intense wildfires .
plira B 18 ki i Adlia ja ol &igan A Lyl gl oad) GuliiaV) qud;
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As our planet becomes warmer, lots of plants and
animal species find it difficult to adapt to the
changing climate .
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Coral reefs for example, are dying because
the ocean is simply too warm. Many animals, such
as polar bears and penguins are losing their homes
and food supply due to global warming .

Gy D 9al ¢ Al yal) ulndal) JUlal) Jpus Lo
Gkl gl g Audall) Al Jia ¢ il gaadl e padl g 13a A0l Jasaall
A ultiad) Gy £138) 3 ) e g Led Sl S8
Yet other wildlife, such as sea turtles, are affected by
the warmer environment in other ways .

The latter, for example, lay their eggs in the sand,
the temperature of which determines the baby
turtle’s sex , Warmer sand leads to the birth of more
female turtles, which affects reproduction and the
future of this species’ population .
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Human Activities Are Among the Main Causes of
Global Warming , Burning of fossil fuels
Many countries burn fossil fuels such as oil and
natural gas to generate electricity .
Currently 80% of the world’s energy comes from
burning fossil fuels .
268861 (@A ¢ g uluad) Galiadl dpead ) o) (e & i) AndilY) el
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Unfortunately, this process releases immense
guantities of greenhouse gases such as carbon
dioxide and methane .
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These stay in the atmosphere, trapping heat from the
sun and warming the Earth Deforestation .

Laa (puaddl Q.Aa..adm\ 3l adl Guaal g« éj@i‘ dw\‘;ﬁﬂuw\ ohui,ﬁ
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Forests take in huge amounts of carbon dioxide in
the air.

That’s why they are often referred to as
" carbon sinks " Through photosynthesis, all plants
take in carbon dioxide and release oxygen,
contributing to cleaning the air we breathe Sadly
many forests are being cut down to get wood which
IS used in large
guantities around the world to make buildings
furniture, and paper among other things .
515600 (A 9 sl aas) AU e ALY S clilad) patial
dales A (e @l 5 (g0 Sl ) ga) andy WIS Lgal) L caaad) 13
g Goa sl ) AU UL apan alal dua gl Jifadll
b Ay ¢ G Sty Adiil ) o) ged) CAAT L8 Al Laa ¢ CpausY)
S J8 addiey o M) QEAY Ao Jpanll cillal) (e gyl
A a9 3ol SV pdal allal) Jga
Trees are also removed to make way for farming
where crops are grown .

In tropical areas, large areas of forest are cleared to
plant coffee, rubber trees, and palm trees .
When this happens, more carbon dioxide stays in
the air, continuing to trap heat .
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Not All Hope is Lost and With the Right Efforts, We
Can Stop Global Warming Before it’s Too Late .
Global warming is the biggest threat humanity has
faced in recent times, but no tall hope is lost.
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If we all play our part, we can help to slow it down
and avoid some catastrophic consequences
Fortunately, scientists agree that we already have all
the solutions we need from cleaner sources of
energy like " Renewables" to carbon-capture
technologies that take in carbon dioxide from the air.
Gl gad) ary quiad g Adlay) (8 Bas Luwal) LiiSasd ¢ U gy lrnan Liad 1)
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Tornadoes facts
smale) (o (ailda

Tornadoes (also known as twisters) are the most
violent, powerful and wildest windstorms in the
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world. They might not be the biggest storms, but
they have the most powerful winds .
b Cinal go (0S5 O Lay , alladl B Cial gl o Bl g ciic] A maled)
, AdSan Ly (o 98 elliad Lgist ¢ faa
Even though a tornadoes energy is confined to a
small area, it’s violent winds of up to 300 miles per
hour are capable of tremendous destruction, and
can destroy anything in it’s path as it sweeps across
the land .
Aliad Ll ) ¢ 3 pa Alhaia B 5 ) pana jmale¥) Bl o (e af )1 o
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Tornado winds are so powerful that they
can destroy large buildings, uproot trees, and lift
cars and trucks off the ground, and hurl them
around like toys. Animals and people have even
been carried through the air like dolls .
i O S Lgdl da Al 13 Ay b JlasY) 7L
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The damage path of a tornado can be anywhere
~ between one mile wide to fifty miles long .
L s aalg da O ba s ) o gl )l s 79l ) (S
Ysh Jia Gpad 9 2 )
Tornadoes usually form as part of a thunderstorm,
though only a small portion of thunderstorms
; produce tornadoes .
552 O (e a ) Ao ¢ dpae j dbale (e s uale ) 0680 L Bale
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They can happen anywhere on Earth, but the
United States is the home of tornadoes
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and on average they have about 1,200 every year
which is about 75% of the total tornadoes that
happen on our planet every year .
Ohga A Baaiall cl¥ gl oSlg ¢ pa W) Jo (lSa g A daad o) oS
. ale Y
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Tornadoes mostly occur in the spring and summer,
when warm air and cold air meet during a
thunderstorm ,which creates instability in the
atmosphere.
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Then with a change in wind direction and wind
speed at high altitude, it can turn into a violent
rotating column of air, that extends itself to the

; Earth’s surface in the form of a vortex .
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As this spins tightly down to the ground in a funnel
shape cloud, accompanied with a lethal combination
of swirling wind and power, we know have a tornado

on our hands .
¢ dgad Ao JS& A (a Y o el ggd) jen Ladis g
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Tornadoes that come from a supercell thunderstorm
are the most common, and can produce some of the
largest and most violent tornadoes .
O OSay g Uigan JESY) o Banadd) ae ) sl gl (e Al juale )
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For a vortex of wind to be classified as a tornado, it
has got to touch the ground .

AN el O i ¢ ) gl e 2l e a5 st
Most tornadoes last only a couple of minutes.
The most nasty ones can last more than one hour
The after effects caused by a tornado can be
devastating .
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The stretch of damage done could be one mile wide
and up to fifty miles long .
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A tornado would normally appear transparent, but .
that’s until it starts to pick up dust and mud from the

ground on its travels . )
oY) e Jaghl g Jlad) bl L8 jay s UG jlacy) gau L dile
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If you are outside, go to a ditch or low lying area..

and lie flat in it. Mobile homes offer no protection
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from atornado , so get out straight away, the same
goes for if you are in a car, get out and lie flat down .
O Wb Al g Adadiia d8haia o) 3oda ) Guadl ¢ g WL s )
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The widest tornado ever recorded was 4.2 km
(2.6 miles) wide .

Lo (e 2.6) S 4.2 & BUBY) (o Al 3 juas) S
The USA Great Plains region has been called
Tornado Alley because of the frequent occurrence of
tornadoes .
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The fastest tornado winds ever reached was 512 km
(318 miles) per hour .

A tornado can travel a distance of up to 480 km

(298 miles ). ;
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Most tornadoes in the northern hemisphere rotate
anticlockwise and in the southern hemisphere, they
rotate clockwise .
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Even up to today, scientists and researchers are still
trying to solve the puzzle of how exactly do
tornadoes form, grow and die .
omale ) JOim (i 3l da G glglay G gfialallg slalal) J15a Y ¢ agal) As
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facts about time

We use time to order events in the past, present and
future. We also use it to make comparisons and
measure the speed at which things move .
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If you wanted to measure time you could use a
watch, clock, hourglass or even a sundial .
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A sundial is atool that uses the position of the Sun
to measure time , typically involving a shadow cast
across a marked surface .
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The use of pendulums to accurately measure time
was discovered by Galileo Galilei around 400 years
ago, A pendulum is a free swinging weight hanging
from a pivot .
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There are 60 seconds in a minute, 60 minutes in an
hour and 24 hours in a day
Normal years have 365 days but a Leap year has 366
asdl Aol 24 gdclud) 8458y 60 5 A8BA b Al 60 Slia
Lasi 366 (5T Al Al (19 La gy 365 (e (1985 Agalad) il ghadd)
The Earth takes a little longer than 365 days to go
around the Sun so we add an extra day in February
every four years (with a few exceptions) to keep
calendars and seasons aligned .
¢ ouadd) Jsa L 58 JlaSY La gy 365 (me Juliy Jshal BB g ) (3 i
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10 years is known as a decade, 100 years is known
as a century and1000 years is known as
a millennium .
als 1000 5 AL wa aliale 100 5 ¢ Sl b 2t &l piw 10
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Milliseconds, microseconds and nanoseconds are
examples of very small units of time .
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Planck time is the name given to the smallest known
unit of time , It’s a little confusing but it measures
the amount of time it takes light to travel , 1 Planck
length (a distance so small that it can’t even be
measured .
4d) ¢ A5 ma dpla) Baag pual Ao Gtk o2l aud) 94 (Planck time)
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Scientists believe the moon was used as a form of
calendar as far back as 6000 years ago. Calendars
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have been changing ever since and are very
accurate in modern times .
ole 6000 Yo p il JSG) (o JOES ardy OIS Hall) &) plalal) Aiiay
(Suaall M‘QA%MMJ@JCJ&M‘ ENRIPRLAPIPY | & yurd 281
Accurate clocks that measure hours, minutes and ..
seconds have improved with the invention of
sundials, water clocks, mechanical clocks
pendulums and hourglasses through to the digital
displays and atomic clocks of today .
£ A aa Al gill g (3iBal) g cleld) (i Al 48841 cile L) Cuual A8
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Many places use daylight saving time , typically by
putting clocks forward an hour for longer daylight
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Different parts of the world are located in different
time zones. This means that while you are having
breakfast in the morning, someone in another part of
the world is having dinner .
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Theories related to time have been put forward by
famous scientists such as Isaac Newton and Albert
Einstein. You may have even heard of the term
‘spacetime ’, a model in physics that joins space and
time together .
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In terms of philosophy, time is difficult to define .
Scientists and philosophers have disagreed on our
understanding of time for many years , Some argue
it is a ‘real’ part of the Universe while others argue it
Is just the way humans think , comparing events and

putting them in sequence .
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It’s a little confusing .
sl any e el Ad)

112




The Sources
JJL«AAS\

https://www.ducksters.com/science/

https://lwww.factsjustforkids.com/

https://easyscienceforkids.com

| https://lwww.natgeokids.com/

https://kids.kiddle.co/Twilight

https://www.sciencekids.co.nz/sciencefacts/weather/lightning.html

https://Iwww.sciencekids.co.nz/sciencefacts/time.html

https://study.com/academy/lesson/reflection-refraction-lesson

https://www.easygeoqgraphyforkid.com/wind

https://www.factsjustforkids.com/weather-facts/cloud-facts-for-
kids

https://kids.kiddle.co/Evaporation

Ihttps://Iwww.easygeoqraphyforkid.com/tornadoes

113




The contents

Sl glaall
A- INtrodUCHION. ...coveeeeeeeeeeeeeeeeeeeeeeneeanens dadiall
5- RaiN faClS.ccvveiieiieeieeneenenns shall o (3
10- Clouds faCtS.uveeerieeerrinerinnennns Glawd) oo Flaa
14- Lightening facts................... Al o @laa

18- Thunder facts .vvvvvvviiiiirireceennen s Al (8 (@8
21- SNOW facCts .uuvervnrericieerrrseeenn G5 8 (Gl
24 B o Yo [ =103 £~ o RVS-1| g & I EN

31- Rainbow facts ..cevevevvnvennen.. shall (g e (3ila
36- Evaporation facts .....cccveeveennenn. Al e 3ilda

39- Condensation facts ......... weeeer.. 285880 o (Gilla
43- Wind facts ..ccvvvevvmvermcrrneesenneeenenC 0 (8 Gl

49- Mirage facts ..veeveeeeireireirniennennnns. Gl Ge (@ila
54- Light facts ..eeeeevereceeneeennerennnee. syl oo (3l
60- Reflection facts .....ccceeeevieenennn. oulSady) (o (ilda
62- Refraction ...cvcveeeveveneierernennene. Sl (e Bilaa
65- SouUNd factS ..eeveeurrereiireeenenenn, Sgall (o Gl
68- Gravity factS.....ceveeenreeneernnrennnns dpdall oo (gilda
73- Lunar eclipse facts................ A digud (e (3ila
76- Solar eclipse factS.......uueveen.owaddl digus (o (3ila
79- Night and day facts.......ccc.uu.... S sl oo Elaa
88 — Twilight facts...................... Gadll oo ailaa
91- Season of years facts............ Al Jguad (o (3ilEa
95- Magnetic field facts.............. uhliaal) Jlaal) oo (3ila

98- Global warming facts..........sJlal (sl oo 3ila
103- Tornadoes factS........veveveerrnenni el o (3lia

108- Facts about time ......c.cuveevvcnenn. B8 o (36
113 — The SOUICES.....ivveeeinierenaennnn ladll

114






