o_llsJI(n_n.LmJI (n_dsz.dl u)dl | m
Ministry of Educ ngh Ed ><
)_bna_l

Weedy ya) Wi pgle

R {ON Pl
e (&) (S goluual

EARTH AND GRADE
ENVIRONMENTAL SCIENCE 1

STUDENT BOOK

Jo¥ (ol y I Juaral
FIRST SEMESTER

2023 - 1445 dah




Ministry of Education and Higher Education
State of Qatar s y—hdd gy

o—lell @ deilly @ uleilly & u,ill 8,159 %@

AaB ATy b Hall melailly eelaidly s, Byl ©

ey alSa ¥y Bgild 4y gacaall oyl LSS
ALt el

Jaaz=tl 95 (pe QLI 1aa e 25 Léif“‘-’)}""—..’ Y
ﬁ,ﬁ.\_o_ﬁ\j gq:«.\.’_ﬁ‘j Ao ,dl 35159 (e Sl OIY Lo
JJQB Ztlj.subu.n.d‘

LY i3 3858 pe plailly LUST) slaef @

OIILy sew a3 55 Balids oyl (e Byt s el
Calal) oSl 3, e



|
n

U JT 0o

a0’ il goudl co Lo 80

o LBl LB Jusy s

G U P B s






Ministry of Education and Higher Education
State of Qatar+ ) hdd 9>

o—lell @ deilly @ deillg du)ill 8)ljg \%:;?/

Y (PRANPS (Jr v Wi (Y- PPN PON
@lail) yaliaeg Lewly il galiad! 3yl

()l (0 AanalSTy gy Dol

(599 019 Cralall (a1 TN

@laitl yaluaag Lewlyad| galial! 3yl



udly (o)l ple

b okl Waud aglall S Al cass oo ol alaza¥ e fusase cdlall S Jay
oAy &bl Slylead! Beais § 7 Ll L) Ogarbizes &1 clyleadly Bylaadl pan Buiun
RETEL R PON I JENH BN |

il Los Loy (0 e 395 « raiban Lisdlls 0090 0 J) borge LS Lasg

(B s Jeall el

Layolas Gudgis Slaglaall pre Cmedl Lo 8yuilg (oo (oo @lladl e Zéq.\.a.ﬂ Jguanall Ilie!
g a8l Sy aSaH1 e 3,051l

MY Slas e Lddling ol linw! (oMsiwly sl ‘43./.«3.1\ zloly

o) 83Ty il oyl (0,31 an wilialss G sl

) AT 3 el

:Jia aLé,iJ! RYNIREL NPT S| @Q.i.o." ‘3 ey

ore Aol Aegame JuSad) cllsg (tlelSre Ayl Loyl Sligtuedl puase) meiall jughas
T35 meadds 5Ll 3 md (@ly oMl jlael pe 3olsm G Aalall cealadl)

Olesd Ay (ylaall alogll el Alall HUsY) ao 33lsa) ey Al soliaedl Sgime daslge
Jazms Los (LLSIL Cayad ga9) cadlyall jaghasy Atalall culleally cylaedl (e I Jguns
vad 1 Dl ) daas Mt el

daad¥) 8 el Lel Loa cfnladl slman el Silylea Leolgd By 2ygome aladi (pe 3H3Y)
el LS s Landly

Aaiime Alubule Baslay iy (ass (sl ple (K Buatasl) Aelall HIS8Y15 28,00ll g3
SYVSIPRCCUi I BT

Vi



FYRER|

205 (e Craikally Ja¥ly (S (8as g1 B gdl agdty Loyil) musds (e Busg (S slsis! m
sla¥ly @laill

el @dladl (g I i Jaillg JISAY g 3ilimdl Jadid 531 Bylaedl (oo &e e pglall

Legizes 1 A8 aadl oo Bieal AST podall § «aad) Aasylon &1 s

cnxal slele fymeard Lasleielg slas¥l oa e p0otis e ST U1 1ok e Ly By

Alituad| Ziad! prli § bl (e Bals Ac gazma 92 154l

ki e @E}” gw,.uh:ﬁ‘ aol! eLa.")Ua?” oLlas rlide

Eeedly elnd i @
aS)Laally glaill
a5l

a3Lillg £1us¥) aSail

OO0

Mt >
Loaa]l 4,LsT
wealll et (G

Vii



'&.i.}g.“j u'éﬁ‘ ﬁ-\"' K - 11

LSl i (e platin 13l 1«éwbid‘d44ﬁ‘

el BLasawl @Al sgat A Shlile 4.5 (e oyl Lo dke g3ty (68 SoS o (e iad
1000 aladl § cllall @leg (o1 @le e Aol GaS Gig pedl el S J16¥1 il J) (¥
bl Blie oo Lo Sy el @8y 1slaosdly ol (o M1 ¢ Lalad Ayl oY) o a5 6]l

A A ¥ Jgnall § LuSsSI 5 iS00 dalisa (293 8oledl sda (aeaiiu g adll
oo ) Greadl clasdl frass mhaudl e il
Bysaises 5ylas e lal] je (o ¥ @lat Lilulys 1o .52
Slaal) Gl cawdl (2 28Ul 5y0,=dly sl e
Lol 1y uadid) 3yl AU JISaT usT 25, =]l
e ag S dddal gl ualall (MISES 8,5l
ayolge éﬁ.wajiaj}’éﬁ| sl ualally Ja 8 g
S oo e BAS (6551 oSl 8 cell3 pag A3

Joms Baaldl oy o ST eladl e 00580 cJulll 3 .oalall ‘35,\_34_& olud
e lall s 31l el ! Jome Aaaldl Bgd syl lg I

oS olud ¥l Bl e § IS (2l plawe Adn Y
G oleally Z L1 Uad Gy il e st e
Lozill e Bylas Al Wiusy AL Jlxdl el
ISy zmyats (¥ Oliglead) olila (K85 2052l

Jeolsin

Ko el e 5)las 2 1 Laall (o 8,331 Bl

Ligie ga plicddl 50 ags oy udlall Sy Lo @

Jolgall o) . omad! ope BT ol cilin g e ualall

L ———————————t T 7 I P RS N SV PP S POV (R R DL |
condd jodall 7Ll L camad & Jlodl G525 v L oL TR - T -

Laby &l ! JIAS1 Bld Jai . uedd) (pe 83yl ¢) Aruadd! ALY AeSy

die s Ags 2as ooyl Jilgs = oweid! ¢ e

bs Jlad 420 25) alaadl s Liodl dabaiall 430>

[ wuaad
% gl

iyall iles s liall glaliall

Vil



LSO 3 pludl oy

§ ol a5 g
Ll olomsl adgs cliSay auS
ey

Ao sy gl ML 3335 Asdliadl Ao

Lo pualie
JLMB QUL’:—}&
By 8,58 (S

7 IS (10 Lng a0
O aiailial-Lay

LS sy Farty )l olasdl otz

< alaadlg ladall
cuayall gl 28 2SI 8l (a) it sl (b) sz (€) e
48,87 ° AN
a.l:p.a.a Q\}L@TAA 2\}3 v { \ . S, gl 189 882
) y—R M2 "V \

Vet 25.3 (o pall o

AST o e Aalall Lidlas jughas s
Y el sia Lalls ple BT M e
o el s i oL e

L s5iSls ladl

(1846-1940) : 519 srassdli

pllas Saw (40-3 JSAd1) (nsS aedd o
el @ sl pusmiad g Flad) Cadgas
ol

& Gl plinn o S) oy § oS Ld
3 plall Bl 9y &l Lasdly Lkl
Aol sl clld A8de Lasdy colsliadl
Sy bl 3ai & Byl Ao il s
Fongell lda oo olygrSull PEEPRA

g5 e Bl aslie sl e alio B! G

IX



Hﬁﬁ:ﬁbla.?b.a.‘bwm

Filedl gyl ES}AJ b2-2 LiLis

&) . “9 M <Ll JM} e & ‘ g_»j..,\.ﬁ‘ Saiall § Joyl dyaT bolasl dasdle cliSe; Ja sbadiadl Jlgw
'&ioﬁ @." zda_&dy‘ u.A m‘ﬁ"“ﬁ M‘ Btis byl ol (oo Baliis pls cols (il (os Hgllaell 3lgall

Lf . . “ ] n )éja.’fj Su\g’,u\%ﬂ )\Séy‘ Sl gl 5lade s : 3 ¢ 5!

a e b) I e Ll we asall a1
o ! ‘ (36:2 J521)
;e 1 L el s Jime sl 2

-!!!I|I==!!!=E. 24,2101 :2-2 eyl '

Z{_[ME(\J_;L;M& 2 oy kﬁm J 2sladl 3 il 3 aadslly Jlenl) ed @1 Bacliall 3530l gy ol L 1

S Jaudl

3 Sleglaalls paaliall ares Jasd 1 s b

._\_” ‘ . Il Jawd e 8Ll L, .
NG o)) 2 Jldl K5 @ ol g5

- Sl ey 2 L gl SN J1 3Ll .2 @)
e | i

Busg S Wle i pad ails
Q\.‘zl]a.:p.}a.‘b)ﬁw&ﬂ 8_}.&)3@3
st I

- -

oae¥l ymdl #le iy (ool oSl ASY1 adsall Temperate Watasll clsliall paas
ablall gl ciledl e (£,401 Mediterranean Jadogiel|

oyl GLall #5401 £ Liall s 15 Continental gLl # Liadl Aakaie S0 SBLaN Ly § @
S &b plunl (0 0531l 5 13| Humid continental

SST 2 Tundras [yl ool (e 5,381 aalaiall gag (aidadll wie Polar @ladll # Lol a3y ©

EARPTLOn O30 A gazmay B9 S a9}
JUQJ‘ J.:axi @.ﬁSﬁJM‘ Q‘JL]:RJ‘

Shusludl ZLJ 2 Lo .6
il Bsd g Sl oSzl @

lapss QLI

LByl S s Gl byl g5

Aiae dalate § Hieeall Uy ol

Q o T

(g0l )Lﬁi:-y

<l &Ji.wyb Sl Ll culd dliw I £leall 123y
L ) 3 - tw - 2124 2l (e 2 41-3 JSa) szl
LW wlgrus e busd Aghaoll a4l

Wherell 2Ll Abadl L .21

(@) §(d) Gllally

3 Ll 83 . \  Eb) (Do
049'_99\549.‘-.(‘34454@_” Y N )| b @ At ashid L .22

©lasdl pe 24eS ST

s @ Al Aalaiall Lo .23
SOl ¢y sae 4ST

X



Ayl (68,01 a3 oo M (bl pgiall eyl G eloy Jo¥1 B ol Tos
oo i K gl oldeall et L (o slalaall slalall L8 (1o
Balell &yl Jasddl byl 8yl i Byl yod) 3305 Jady AL dealy
Anulgs ualall JSaD 859, ASYI byl soladly Gas ASYI suclall

ezl oot AT 3 6yl pad) ol iyl

1ol & Bsko 3l 28y Lainlg 8yl ol Ay Lz S Jalgay ualall il
sLadl 5l 2eS @ylan o lgdl § sledl 5l 2aS (e Al Augh 31 L ses

Xl

21 oyl



udly (o)l ple

- - *»
36 URV il | = PN o>
CPPPPPP0 0000000000000 00000000000000000000000000000%0%0%090 5 4
- -

-
38 ............................................................................................................. 4{9&!—‘ (8 .)]
3

o

dl oseall (2 olsedly Gl ((Sellll) Slinall cazaddl (2 Aot
B39 Mlly Wgtead! Adlinadl ciloully gzl Gl aans il alad
CMAE”S @M‘ ..3\9.@”3 a\.ya.‘b CL:)JJ)A.D.«.Q.“ J}.S'T.ﬁb

-
L -
.............................................................................................................. 820)

Jlol . om 81wl e 53T 1 oS oo slally 7L olgell 38, o 2yl
Jozs &l sleall 353 g2 oyl Jlis iz Jlis (2 L) Le a1
sl Al elally daydly oozl

Xl



e

-
74 P00 0000000000000000000000000000000000000000000000000000000000%0%0%900 E w‘

........................................................................................... A b)

Lo (ueddl 2adl Fliadl 3 sy Jole (B (uadidl o &ylpdl A3 (LI
31535 Laigy el giacdl Jas (0 Aoyall Aylaed) Bbliadl e Ayng0e 4d 0655
oo opally Banl e il Sung (ueadidl ¢ guis BIE (adseis oyl yilea
O3 dlalall el 24 MY i sLiadl § puedd] ylas ¥ (cnulal]
(Sl CMA) Alady HwlSai¥l Lea (uaddl £ 50 808 § 00l )350 o LI
g @) &alally SIS LLaill (Gag e oof Lases Jolsall sdd (S

e Aalate 3 olassy)l oliazell Haline 2slia gblie J] ool slelall @iy
oaadl Gl o Aglall s liall abarell s sl 2uaSs 3yl Ay Lea Lo
Ayled) A lall Akl R8s ie s Ags a5 Jlat A2y 25 5 gz 33 25
crndaa ) olamily By 66 5 335 25 Lyl 35 (o utzmall 2 Ll At Aras
Jed 31 Zpgad) ALl Boliall @ Gy el n Jul st sty Jladd

ALl Joully IS (e 12 529 Ly Lopse

Xl

1-3 Luyolll

2-3 Lyl



ES1100
ES1101
ES1102
Es1103

ES1104

130>l
ool ple

Earth Science
Bu~gdl ol @

Ob)&‘ p.‘.ﬁ‘- :1-1 wju\-“
Sedlally gl 1 :2-1 oyl




Ul Ggially polall (BLATS) § bl (o oo (@aledl § clalaall (0, Saall (e dpuall )

payac §oyalsly @llall 0 d
Jods et Jie Il . walall LT lgagd cuddl Silo¥1 ulidl o oo closd! gl oS
O el gyt Adliall slawedd &1 (dmy Jiadl ldag elamu 8yly Julll § ¢lyas sloss »
& Hags 685 L 85 e o] ¥ ¢ Lo latll Adyan 095 (po 28Nl s (g pmy 8Ll
ol s3has e Bus gl sda s Ladalasy L Jeladdl olpsd) s coudS LSy .ol
ol KAt cpusdl il e 8,05 Al @ cealadl § oo

oyt A 258

b=l dexdl s al-1

el il Slsa cslly b1
Si=ll baxtl a2-1

bl e b2-1




el U 3 el i Sualie 1-1 JSCad

Lo S oy 130 Seleadl s 13l
L Saol meslly sots OEA J.a_;.g s
clasdl Jgoes éﬁ\ L Lg S92 ga]! ;@i‘.‘\
ol (121 JSKGN) €8, > 9 lsng slay JI
Aad A8l e galaiy A ¥l Al S e
Otied! e e ¢ oy (o N1 A5y FE I
B il Lals 31 &)l 23l )
4S5 OISl Siguo catd (1 Lanis 48]

e et o el Al 8o il Aalizes jolias (o AUt s Asgla | @jﬁ\ 5 yduall

0231 Blesl (o (SN y2eas (@I 8,1yl s

Earth Science ool ele
Meteorologist sboyi @lle
Temperature 85l ydl Aoy
Heat g
Density 4l
Weight O3l
Convection &l Jall
Wind @
Convection current Gyl Jazdl Hls
Prevailing wind sasbudl 7L,
-

9 . 4 LeauS|

Ha ¥l e oo ¥ 7 3L a5 Cigmy ES1100.1

ASEHI STy cpsddl G 2l
Leladl 1 3131 o

Lo oty Gigadl clalws! 272 ES1101.1
w2l o &

3 Laaspll IS8 Ll aay ES1102.1
el (o Lapsd Sy Lz olguzl]
ool G yde Ll

A ondewdl @b aS 74 ES1103.1
G Jezedl ol oSl (goluatall
Aalusell 232l yalglall ) o055

b=l dexdl bl mes ES1103.2
crass BBUSTI 9 eI A S
slally elg !




ubjﬁ‘ {&J.E 21 '1 uﬂ).&.”

ool G Wlall Lguss &1 oliadd) L

eSS ey LiL Lyl G Lanie Hiphe gt ciliasle
Il S5 cnl oo slgdl o0 808 S [ \- (
Selyedl 1 S lyxs 31 - N
Blolin chysmts s 1 851 (LS ? ?
oo lle Ay (1 (0 Baual
sy LSy &1 @8I GG (oo o ) e
3,599 s 95all (pe LY Cdle 8yly5dly Bylymedl Az s sLasl 21 UK

Lonie sladl sy eladl (po &l A8UA Cpaitay 45¥ i)l yumty 21 JSCAST 3 cid) SLas
A S oy 1y 5L e Ll 35805 250 ol e 2l ) eledl oo 2yl ymedl ABUST Jais
1> Aalize 3505 bolasl 3Ll eladly o Ll e Lol il

ey P gy Aalisl) ualall jalels § conds Aylyed) 2Bl uas oF Giadddl (e
2ol caplgally oz Lyl s (1 &Syl (29 celadl 38> ol MR § 5yl 335
s2¥ Anday 45> Lie iy sdan BN Bt (a8 (bl @ 8yl 3905 g 4l g1ud]
I s ) B 1 5y sl e Balise

aslally cLolall

ool ST el3 cogusedl danl ) e ol gl S8 M1 3l Gagumg udlall jias oliwd Lidye 3 S
oo oo @Iladl 3 0319l e (09, 8dl iy aL¥1 o (o9 «033 Lo Aauin 16550 Gl sl
Lty § blasl slmy) olgls pazeilly 81681 Bualine M5 (0 Siluas byl il 530 @
Aaghll § Sblgedly Sblall caylasly @iy I oo Cally e oWl @le @ila> oldl bye @
Aalie (ol 4blieg @ayiw JMS (o Lz gloundl a8 (ulill By 0

el byl el § i oy gl a0 aST) G ladladl dud @l Lo ) oy e § 85ati
aad . ydie gl 08l oo Jo¥1 cilgrudl M5 (3 Lz dguzlly celinally oo liasSTlg s Lol les

ol ol qle e 2l 2055l 280 pdse dpizes Alued S Jliedl Jiw e Gio sl 3
AU slan¥)

e .



ool pde 1 gl

2000@4,..@\5@3,_{4

Aslaat) e 1 s i

o Ao agladly cosbgSiudills
w24 4Symt Ldlaie «lpudsn 75|
8! (Jgradlls Ll s Jelll iBlasy
J) dadiad e bel¥) Jams a1 ol
S ) pdys ¥y il

15 L e oo dauall ziladl Gl
Ambhiws adl g akd S dasd
ol O bl Gl a8y Jlald @ls g3 =
Slgasdl 3 aluad¥l T 1ol, ual aads i
(31 Jadl) o ¥l Jasi 48 e chaw
Olely Jl cdland colgand! 48 chxw
023 O Badl Gelidl Gl a8y . Jgumall £330
3 s S Ol B S 1as sl
sl 6y LS (ol Jo> Doy Slgad|
(4-1 JSad)

ol slele @lacl asl a9 livw ol il
Lodies .(5-1 JS&d1) oMl 980 slall 3
OLall Laas U8 K syas (10 8,ilall § muol
Laadall ups Bl ool Liey 4 @ ST
OF cillasdle e 2Ly cguiiul 1B aslally
S8 daclall 531 Jady Kads Jla!
Jolges Shaall &1 Gayl 6l udg St ds ¥
ool e Jladl Oliaas 6391 Lyaill
Ll s goliadl (0 001305 05,8l obila
Lol Lz gl @le (8

e gz iy Bllaie dmba el (o ¥l 73505 31 JSA)




ubj}" [&J.C 21 '1 uﬂ)-’\-”

olatl ,Sally o Y1 ele

oraats LElAaT s G aelasllly ool LMLy (¥l dulys ple s Earth Science o) ple
bl Sanll sekas 318 slo ¥l ley cllagmll ley Lz glgundly ccllall ole Sale (a1 asle
S8 Al e oladl 1Satl) il a8y (2 Wty @b g Aaguall HISEY s
: EVEYPES [RUAPTOI-L |- L ol 0 die (B 5S 6]
e
! uolas 630w 973 alall § g ! Lol oty
3 Jsbis (LGS 146 abighall dsle> 9 S a3y s
Lot Lex el pgley cilualiydl § auslye Les 95
dd> il dililens] (ead (a9 Ledlazdly llall ele
2% oo doip ¥ s Jhala pes (2l Jlad i
. Lol Jady comts Go ¥ § sl O Ay il
ol e 6- 1M| A dl galedl (§ cdus
SllasMell e Flud idall aSanll das)b 19,5k cuddl Jlo¥l (e oo Glodly L ol O
Bl J) Jgsosll laylias | qing olis yall 7 Aa5 colulially
cllall wle o w8y cllall wle g el Lo ool ey
J po=dl colS Uad sgusll axl ) e Lagzay
e b cluds Jzas . @b il (& o3l ells
Lelide o) o (71 JSadI) 2o graall ¢l nll
idyai oS SlaleiYl a9
Seladga ol ®
el shymall elose § poall 71 JSCAJI S oladll s olass] of & @

poze adle M (e slmi¥l i @ lSals OF szl adlse Og8ymy cloaall Geodlall oK
Wled! Graddl el sug  Jlll clowe 3 eshow ASY panidl Ailegdl pa il @€ 289,20
Jlods dy5 18 (358 8,dilia yoill (ne pos¥l wmill gty .elgiwdll bas Cigim Ay 17 (358 5, dilio
Lliay 29,20 pgomi BN 28150 olid e slmi¥ly adgall pumed yaledl Pleld (S s lgaud] as

B9yae iy 3



ool pde 1 gl

L ¢l gzt ol ykas

iz G libeadlgeligenbiy 2olinall (o ¥ 2 e Jolan sl wladl £ Geology Lz gJguz]

Lz glguzel] Coumell @l JSads by LuSsS e
it 1 ¥ o ¥l sae O ol 09,8l § Blad o 1
LS oS ot 50 5.1 soe O ¥ ol ST Y] 6000 e
oledly (Sl Kby gl L .2 ASTAT gy b i HLda 4.5 (10 oy LSS
saalisell Leelgslygimll wliday O3 O Les Buyas 850 Oguloy

Sl oS O (3500 k) Jo¥t 4 basdl oy udy . o ¥) jad pwadd oluadlioe Sloylas a2
6l (o) Aykas) Aol A lasdl TGl 1 cye Uggaadl (2 I3y caliliagalE (s 4801
lpaill sia Egas § el cudl (2 cosilly L,anllS dagaadly dgda ) clleadl G Lploesol

5 ySadl JlasY!

P o 050 & 2o LA g il Az pdgur 408 8L il Lo Buds 3 oS g sell S -1025
e

Dl 8T Gl oye 8,881 L o) 483 -1027

poall G e il il oo Lizsloanll e ol

o yeall ladally Aalisell Hesemll £595 ks Gl Aiadall ¥ Aem glg el Lol 51 1700-1799
ey 448 3 Ol I3 §oudl 1B (21w 6000 (o AST 5o (o1 pas (T Gsd5s 93 51y 1779-1785
.<<u'aj2‘

Al ygmally (nS1dly Lo J cul5 Mg uliliaallS (g aST1 &yl oS G a5, I8T1 2 bas" 0, - 1813
98 S ool LSLET wuad G 2

Slikeall Jady @Il e K43 aBg «ced] cdhe (po olie e g @Jlall yae 5T LY (4, -1830
Sy PELILEESNEN

e 09400 400 520 o 7l (oM e O aalS 555Ul 515 -1862

A 5lls 1.6 G (sduiall yas 1a5) sedesall o)l (£ladd) LLA jelsa suszinl -1911
Lol Bt 8518 Lo g K5 il ALl bglall (T culylall ol pomsl 8 0as cas o « jizesd (41, -1912
ol 7 "Lzl

20,1 sgsesall GEAN suiaddl cpgs 7781 -1928

Ao 5 BB ulead Lilda fzsy g A1 -1935

(olb¥l Caiatin 23l> (a9 pisgl CaidS1-1953

oyl hs 4 s 31 dgaSal) pilagall 2y as o ag « Lol ¢ 15 5Ll ca 435119601965
die lygioloal (ohail Clw @Bdlee A slaasl G w85y Sds duly 5,lall 22381 -1980
i O9eke 65

add ol 3 (A Sl fylg3 )

8



&)S' pJ& 21'1 uﬂ).ﬂ‘

o IS8T a1 alileal!

O Ladall ALl (e 45y J\S| |3 cLDij—l—‘tJ‘ ﬁ.LaJ Lu;-(‘ﬁ )3.‘4.' U:jju.n JL@.C\ ey e

i 09ele 260 dis o M1 a5 o 8-1 JSA

J5 ¥ Loyas aldeadl sda JS . Jishall (a8l b M5 cdas 2 glgumd] caldaall (o s

4.»).:_:._”&4\3.&:&4:_{9 J\.@é\ Lg.bm_gc.la.ud\.ud‘ b\.m.”_gc\_').” 45).'&’443_7_:.)\«_’\./..‘.0.&‘)\ o
Sl SLe¥ly wlamdl J) Llasg Jlopdl 3y (e 2alzsel

dus oalea ol Jlad) 0985 Lee gty u89 hymets 135 ¥ lall T s onShadly S &) o
Al §5 em Joaa ‘é\,dlaiz’\ Lol audig . laygoell arwgs uLc. Jead g cpals g

Shd g bl cldasy . ualll (5 gng ASYI A glamdl cildaally (a1 aglal Ly Tug

‘C\"ﬁ Adgc Camlgny Hals ﬁjw‘w;)}|»yw~w\wdy‘dja\.mtnéla)l.m.‘b@b

u—u.n.la.” (—\MSJL»‘.U.U qu.Lw JLmj ‘LL’.U))UQ.AB c&j.l.—w ..LIJ.‘>~3

il oo pe (a1 SAT 3 90 wlal) 1

2l gadl (o Sl 0 d 7 Lida 5o &3lallg5 ) o)l g,é.ual.ai,\ﬂ)\ EE 1N J@|&um|&m 2
?&.@ﬂ\ SISy onSTd) Eoms l.qu.b

sleall S, & oS Lyly wad b L § 5

oany o Bynadl Hlaell dalzs Al wgall

Slentl!

SUae¥l iy 601 85|yl 2Bl 38005 @ d &)
owdlall @gal Jo¥ Bolasell ga 8,5l

bjﬂ‘éb)ﬁ)&)”ﬁ.&‘ 9-1 JCad!



aaladl 8 La il g Byl yt|
§ ualall 8yl pd| JSGT a8 NIORRRS PR XPPSON [TV [P JS [T

A8l 5yl | ol oluselly bl as, >
) L‘S;‘}&J‘ 4_°;L75 sj‘izj“”f S wld (2 Temperature 3)lpxtl a>ys ©
s g Do ! ‘f:‘ B3Ll (e aly JSI 2550yl A5
4
P owalall K85 &1 puoliall pal 0o 4eS @ Gylydl 8Ll Jazs (2 Heat 5yly=dl @

Liiysa € § gl g3ly § Logio A2y3 56.7 52 5ylpdl Amytd Srauall (ladl suliall 03,01 &)
Byl ymel A3 (018 I3 pag.ciiall Juad 3 Bogho A3 45 Jasess o Jlad 35l ey (Ses

ey bl 3 Gl s (1041 JSAD1) B8 AL e slminll § deay d> () Aslaze
Sylyaedl by @ Y|

S, ) 6055 @1 Bylymedl ilays M| aguomy W) (el ll c¥ls Laval 29z Ll oo ¥

2Ly 2 gl

aSe saslin S alyadl Bus gy (wlasy 3Ll (o a9l Bus>g AS (£ Density 48UST) o
G 3o /o129 X 1073 Ll 1o J1 28LS Al

oo pezmadl Bamg 039 olag - el AS e 535001803l 353 5lude 9o Weight ¢iisdl
LS 8oL (aSladl agiiad!) ¢l

padsind (Sl HLAT) ) 635 1dag ¢l chmis eloldl ciliia OF Gan Byl Amyo 23, @
ool 23LS

Loge )l N 488 S g Iy 6350 DN Idag csloedl (159 § dMus | A3LSTI 3 MY iy
Y sgaall J) 2808 U8 olg Mg Jand

10



&)9' PJ& 21'1 w).dl

&l Jozdl olylis

381l (sLe of s15a) pilell Bucliall 45,201 2 Convection currents &lydl Jezdl &yl
Sl LS 93 55 adle dlxa o Lnaseial) 280D

93 @1l eladl OIS o Jawdl 3 dladl A8LSI 93 3,Ll elg ) Jan) cauwsy Wind 7Ll s
e pasyy ) Lnasiad) A8LSTI

bl Jazeld Canall § (o ye 8151111 S i
58 ABUS 8T mnsd slaldl Aaaddl (il @

|| dsead! g as sl dasts el o)l clgdl axdy Wb
s3I elg e

=3 81 ‘JMT die el &> &fj) OSas .C
) o) Jee!

bl Jomdl Sl paye 31T M1 U sl el Gl el SLE o gy
codall s Bl 51yl aits oLl (o § el Aaslidl i Ll I35 (0121 JSAJ1) ¢ Jolad!
caelall s G1al el ) dome o sLoll udodl 3,81 elo ) Gl At seral) 42818 (o Ll

) gl egad 121 JSCET

o e sladl (39 sgzgall 23S BT g s ASHI clgdl patyy eladl (oo gyl Al 5,6 Jdl)
ML}SA deball o Ludl el gl o8 Joed o Ladl slomil Auald! (o 48LS ASH 5L ¢l dl & yetid
(a12-1 Jsadt) Ll

"n.n.a_” )\&33 Sl exs Q C'S)b.‘zj‘ Jazd| &y

gl @ cplall J) ABLS LWl 53l sluall yogai
gl J) 23US J8Y1 2sludl sluall dud aasys gl
(1341 JSad)

3 83,0 sles Aol JoSI L e ety @

sleadl ads e A3LS e Bl slead) Jand @
Ll § Gl dasll 13-1 21 Ae¥l ) 48l ey sl

11



ool pde 1 gl

oyl el S at-1 bolid

il @ oyl el S5 e iy o il Sl

?M.J.gﬁ.”&‘jla.&

ooleud) 39 s LY s 1
S v O sbgl o
. M3 e Ladl &1y, L s Ladly s BY1 Cams Shal .2
—>500
. AS, =l ye o84ty S
. — 300 2k ol @ plabll g3le Lai> (e o8G5 .3
:200 R bLlas sue @a ‘s B)LLﬁ (FRES
| - o) @1 2l b il aie alalall 3L
——— (141 ) s
R PR e e S
A

i 3,L01 sLall 50 500 ml ey s} 14-10S201 alalall O3le Jaliz, ol JI elllasde S .5
ad 63 Bzl e Az e plaladl O3l oy L L
48,501 8y, Aoy aladall O3le (pe Aladi aus 28,001 Byl Aoty lay sMalg elegll §,57 .6

Ao Lae Az LY Jawd wie
plabdl O3le 38 oY1 A e gl oSl Sl o 7

Ll
13 578 S ey Ll eladly iy g 131 L Tl e o Ja €
oyl i) L ol o kil a3 asS .0

12



db)?' PJ& 21'1 uﬂ).\.”

syl el Syl slaedas

s3Il (so ol s15) pilall Sucliall 45,201 2 Convection currents | Juzell oyl &)
2 Ondeadl) ey KA JiS 2y el BBLS 93 3L pile Ao Joedd aasial) 280ST1 g3
bl Jesd! elylis i s Jo> (a1 Ohss g el L . puedd! e @l goludal!

(151 JSCAS1) Criaed| 8T e Lgdpay 3Ll (0 (1 s 31 5Ll 2 L 19 s, J1 45w

L &

el oyl Jasedl s (b) 5yl G lydl ol iyl (a) 15-1 JSCad|

(@ Iladl oo (SLYI amy 8 .Le Aakaie § Leged ASYI 71,01 2 Prevailing wind suslud! 7L !

g L] slnsly Alsls Aalaredl cll5 3 et &1 5L Led st iy J) 63 Bsladl 2 Ld1 0055
(1641 JSA) Byatanedl 7 LyJ!

- ’-. .

Selidlaie §3sbudl 7Ly ol Lo p 098 Buileo 7Ly 8l cums e 8, 16-1 S|

OIS oyl oldadlly ¢ 31l olgiad| Tus o
a.p.‘ag.” L) el Aeseall Slaludly Bllaxll Ggtuw e Jaxs g"J\ sl ol
Bhliadl o 8yl Ay Gyald 28U utdsysS By Liayl J3lis (2 9 Auslsl lyladl o

bl 5le e Wne gl @ adsrall Lualall Al sly dl Bughsy 3 Josedl byl s @
13



(o) (pdeuddly (31 92 09l b1-1 boLid

S budl elgd suclall adull 838 (L8 cliSay Ja sLadiudl Jgu
Aoyl o) CaAE (B35 yadluae (eunddl udll Glsa sl Zugliaall 31l

duyzetd) ol glas
o (o) psendIly Elga Gglly ey 31}:“\ A
oarn Llpaan b 5.8, e la g 4SO Ry
(17-1 JsC&d1)
OsILIL Oabalill Lays 10> Lyl .2
oiaddl @ pEug sy ! J) oLl s .3
T..LH:J).BJJB ‘Q}l,!\.ﬂ\ b 8ol yadiluwe Lf)‘ 4
Lz..\.‘&'i.w.ﬂ U‘g.n.g.” d_&‘.) 9‘5.(’.” SJbb :t?).ﬁ Jix,w -6
1
st Az w1 8yl s Ayt o ) e & IST)
{owaddl eadlly Hlsa sl 171 JSad| )
O bl el 18yl y> d gy e 7
Lxllsledl o Ban ST S 13) Ol U315 §elg Byl Amys (e (6l yad| Jasd| aiiay .8
S 83l e alld Ji5 o camy - dalsg OsIL1 s s lgdl 3> dps § CaMasHl ()5 .9
155 ¥ el 8yl Aaryd 09859 ¢ adid] G5 Loaie ¢ ,SU - Luall § iy o Ll Jsl> .10
'i. e e e e,

S|

TOHLN aasy 13Ld b

el 0ol Ul 3 elodl Byl days S 13) Juadl Laladll i o9Se of oSes 13k b
SOl 2yl 3 elael Byl Ay oy IS

Jol>g cdll 1ia ) lliaadl Laao| S LLadll 1ia ¢,y sl 0sSh 2l (o s 6l .C
&3 Bya LA aLall

)

14



&)9' PJ& 21 '1 w).&”

1-1 oyl a9dS (of

Tagmtll Slilas Gy Siamy il L L1 @
Jdls,> .a
Yy Eeus b
oLl ed=s .c
Il cass .d

Solgiadly (o) yae J| o, 8Y1 ga @8, 1 .2

4000 .a @

4,000,000 .b
4,000,000,000 .c
4,000,000,000,000 .d

Soedle WLST (M L .3

AalSI 28U el s ¢y elly AS et 4B olid p 28LSTI . a8
ezeeld A oliB g () 3edly (ALST e ddladl As ulid 2 25uST1 Wb
Adasll ST g (39l cagamaedl Busg § Alad) Hlude (2 28UST) .C
Jd e Amildl Bgall g2 (13slly cpomall By (3 AT Hluas (2 28LSI .d
sl e il
1By (ool alhw 03SE) radlindl o, Sedl oplatll o MY o L4
152 Olimimie ot ol LIS i 130 qusg o gyl s "as 801" sliga e Q)

8,2l Ll 3l Lontie 831 oliosd Bz oof (S ol lidi e .5

cdsa 13 sas of oSy GH Lo cdall el (e d8LS AST Dl el ol .6

@0

QLL’E.‘;;W)S.S\S'M\AJ\ Lol sl J) 8l Aadl slead! oo B8 ciliaS @}
TS Sigu> (olaty o

15



Belguall 18-1 US4l

ST

Air temperature ol Byl y Ay
Thermometer (Sogasdl) 35l y=dl wlida
Air pressure Sl sl
Barometer Sl il ulida
Wind speed bl de u
Wind direction z Ll slemsl
Isobars Sl bl golud bghas
Humidity bl
Transpiration |
Relative humidity Lol gls |
Dew point gl Aags
Cloud cover pouddl clac
Air mass ilga AlS
Front L
Precipitation Jsb !
- J

oo ST Aeyng Lads ledl gy 2anbll 4
Belssall Ciypas (181 JKad1) Zoe,ll Cawslgall
Lo daelio I8 Jaisy Asltll 3 Guyds 3pe 100 LY
LSl oy lsd Ogle 15 Jlay
Aeliadl uladl 3Ll ol gall iy gdid] (S
Slpaidl sda am alpaid! e S Sl
2hss o 138y e 5l Sy L Jlg Busho, S
L Jid L ol ualall jalshs (o

Byl Ay Jedid (gl ol paial
Gusliglly (3l aiially celsll
(il dadsy dadl! Akl
wdly @y Shell)  Jelaly
eyuy (@] cdazmiadl Sl
poedlellacy Lealzily 7 L3I
(G5l il Slass 1S i
2y Al Lay Lam Luasay
Gl laasall § Aobailly 3,l,])
i il ey (Jshdl Jlexsls
Tl Ao § Goll Lasiall
dhsys e wladl 93l
Liaall bl olexlS wakll
05559 Aaasially Ladsyall ozl
(S0 23l Wlnll pBg3 e Bols
oalall a5 e

ES1104.1

ES1104.2

e ES1104.3

16




lwsﬂthﬁ

REVESS {PIN-FOES EPREL I T o0

$(19-1 JSad1)

T30 Calgoel pazi Ja @

Aalisel) c132¥1 aazdy Byguall pusrad Ja o
Nl

Ol S 13] il pom o Sey caS
S-.J..>~\_9

O dalss Blat Al Wsls Lualall Kady

olie Hims Yl o acad allaidl qd Aglns

WX VTS (PN - [W-IN |

;“9‘6'” SJ!)> 2\?)..3 b

Lal=ily z Lyl deyus @

Loboyll

Lol Aglo 11 0

sodl dasy o

{:‘9..‘..’_” cllae o

e aloglacdl sia e wiSI slo M ol iy

Basly Bylang (20-1 JSANN) ualdl Alays

28siall ualall B8y 385 Jaay oof addaian

v SO o ylast wabs by, Aige 20-1 JSCa| sy

Aaliell &lusY

A pard oo odlay o Galidl e el @
Ay ealall a8s1) gllaadl ol tazedl IS Jagls jla

28siall ualall (e 340,558,580 9S59 (ualall dlasys ) el e 8yl Balaie 0550 a8 ST @
sl 3

17



ool pde 1 gl

9‘3.?” 5)‘)} a?).b
cnl Slenis | Byl y> a-w-’u‘-f-i‘-ﬁ Al gl ll o elg I Byl Ay o

SeiS ol Sl | Byly Aoys a1 Lo pouidl slae o LalaslgrLydlde,u o
5&U5QKM|&&§3@‘33 Wbl o

Sl § clzls -89°C Lo &zys (0 (a1 e Air temperature ¢l s 8yl dxys s
3 sladl 8yl Ao oola5 Ao Y1 Buzeradl LYl G sl g3ly (§ +56.7°C Lle a2y ]
slasll § aaiys beaie 3l il 3 elo 1 By Ay et oo ¥ whas Soiana (e oyl

ooledd (au\'zz_wf 8151 3o Thermometer (s ga,U1) 8yl sl uleda

°c 5)‘)2)‘ 21.?)_\,
5.0 s Joni VA, adl 8l,ml Ays Jatogie 2141 JSASI Gl 5T
4520 doad ¥ LS ciad M5 (3851 ,ml Ay aT 34,8 (ye 5,508 bl
3==0 iz gy 3 Alaall 5yl zll Ay

= = 43—

259 40 =" 42‘39\36

150 3a” .
== 297 ~
05=0 22*24/ 2
== 0g==30""32=31Tm29 _

15=0 23~ ~22

Sh= 14—-16_18’ ~17
25=0

e b ol Al sl s e el elie 59T seded sewns
m— = (°C) L ]| (°C) (G guail]

i} 35, A Byl Ay LaZogne 21-1 L2

Sloys biigiag Ldall 8yl cilays Laligio cllac| a5LaAd1 (10 @
Lligie oliladl wSad (211 JSCGd1) L dalaied Loud! 8l ol
Mt 8zl il s IaZogiiag Bl 85 ymdl oo

NIPCES (I NTR T NES PRI VR JES [ ESTO I

18



éSj-‘;J‘ basll

M‘ lea).ﬂ o 9‘3—(‘.” 5)‘)92(.?)..5 i
PRI Gl biall o
(-\5_‘5.:_” cllag o L‘,Ql_ﬂ.‘jcl_:jj‘ deyw ®
sbl o

bias Jadn doluedl Busg e 35l clodl sgae (39 sa Air pressure Sozxt! Laiall
Aopls 3 ddi Bomll Laiall ga clin (515 § Gyl Lniall 0958 cgobudlly e s S cpdlsal
(Sodl naall (adsi (gl LA (g asiyd Leic

€ S ' ot

> )

Bl Ay LuSe Goxdl lasall Ly

LiwSall A8Matl sda 22-1 JSEI! o ymn o ls !

1ol e rages alasiwly

ST ga Baisidl 5yl 2ays 93 slel L@
el By laiis gatly « ST (39 4l 318

ABLS 81 ga daasyall Byl ol Ao ya 93619l b

condiie Laigs (b)s adiye Lais (a) 22-1 JSal| 81 Bgr Lads tliy 81 ()39 4l

_ \
@1l ol oo el B Ui 35Ul el gl il @

Lusally (H) pasyoll sl (e slolis 231 JSCAI
(L) yadseiall

19

8151 ga Barometer siwg,Ld!
Gyl laiall Gubal sk
P Sl Laall Wld clusg

(3455 Aaslio ol (mb) 5l e

(H) e a9 oy «(23-1 JSdT) ulatl s ys e

ghlic e (L) &dley cpasyell baall gblu e

. RN I‘ I . . I‘

tlodl oo (oF Jlad Ags Aoy s e 6)5 0 2iSay @
S Il (e a5 0, L

Sozll lasall Lpd oluudy 3blia J] bglasll pdd @
ol sl slael e



ool pde 1 gl

$sl il a2-1 LLas

T A Ga s LD clikay Ja s Ladiwd! Jlgu

2.3 .(24-1 JSad1) ol Loaanll e 0Ll datay
oo sladl Slinsa Ablugs bl ) collaedl CaMall
AST O mal ¢ a1l Laaal ool LS Js 1l

ahans B G i of J] x>

Laao 50 80% ] 2al 050y a1

13 el canl Ll eladl oy sleg @ Ol a3
} 358 5 80t [alg10 8
gl gLy 24-1 US4 Ol ez § i o LasY 4
Ol ez (3 s 6l Lo 35185 5 8uad (Ll e Lol (o sleg (3 daisng dis O9dLd1 s .5
5 94 szl § chllasde 5w .6
IS il L ool o clilSels 18 iladl cnzmg il e Jgsandl adaiad caS 13) .7

Sl | saalins OelLd! (e by die aay 8w e S
(o Y e Ao lia o yall 1ia cilagaaud @ dasdl)
gAES(
Sy beaie Godldl § elo el linged Giumy 13k @
SO ey S Bl e sy aS Wb
Aigdeud die Olld) ez il as .C
COslldl d s 3 baaall §elo ) 5yl Amys JG5 5 CaS i .d
Tl Al @ Sums I wliaally oelldl § Leasy Jl wlaadl sy a8 i €

20



Lealmil g byl Ao s

§ nidall Ay 1,45 S Lwudll AgloJ1 0 tlodl Byl dzps @
RUEVNTID omll Laiall

slaxs| 283 SliSay S ¢ So=)
TLas g 7 Lyl poidlellae o Lalaslgzlpdlacyus o

Lol Jl e

A O 7Ly A pud (Shay . 0hme g Lasy) e ¢lg ) 485> Ay (2 Wind speed 7 LyJl 4y

Wind direction 7Ll sle=sil Adle wlelasyl e 10> ddle 7Ly oleyu cllin g las il ae S

¥ A all 2 L0 (KA 7 L) die S o) @izl slems¥L sy

Aaliza gblie ou eladl Lis 3 3y8 lia 05K Ladie 7 L)l s .

oadsiall gezel Laaall old gl liadl J) adsyall gzl ndiall s bliall oo 7 byl el b

Ll § syl e 7L, & pu datai .C
RTES]

Sl il 9 48 3, s 0556 Letie .
Ll A 8ol e Jomy U3 518

213 gblie pe b dlasys 2541 JSAIT o

padtie bis o3 3blieg (H) paiie s

)\ piiyall il gblie Jo> bkl awd (L)

odladl ey 5 dize 25-1 JSLa| Sexdl baall Golud bghs (656 Leaice L@
" SNIERNIEVSOR JEPN AR INFER
sl 3

Jleidl ) pdsyall gzl Las il dalaia pas .o
oadsiall Szl baall dalie (e 4l
ol Jledd! e 2 L il (1S

Ll slamsl a2 adles 2Ly o) Jgdin .C
7Ll die S g0l slm¥l g

U ol (sl el Ay (e 5K alaia 26+1 KA1
CL:)J‘ ZLC-)—HAJ ‘3—&5-43

21



sslo,

Y I5lel il 20 oyl shd Llxd [ME))  radllBobyll o ladiBlo Bays o

Bl Ealand < sl Az e Gl il o

shad § il le g3 ¥ 13k pgall el o LalmilyzLdide,w o

ooyl 5y Al o Blolie Jie gyl *
- !S ALY

(271 LRl sl Ly 4S (2 Moisture Ligl |

A el LI 1L e Jsuy
Aylae e 2741 gl obladl gl daavyedl 8yt cileys
(D Gl Alee @ Uadd sl

Goxdl A § Al Il Jlex] (0 10% (e J95uadl 52 milly (Transpiration

oo e lg oy laie odd lia

Slodl 3 135aim Ao I L1 aasys Leie gl s @ L350 @lhaa Jole ST Jlad! Gl
laedl ladlad a8y ol dasll G Lacie e Ledl iy héj\sj.:j

sy o ST o lad) o 3 el ) ity s Amdn s Aalaiall Adl el Zagdall S 13)
o @ iy Lo ldag laell Jadlud ol pgeall il 101

die 3blia]l ‘3 uLfo.:T AC}L‘UL slase > b 28-1

92 sl )Ly sexd) B & cLadl oy ladg
Al § Wndin slo linge IS4 e L)
Laszio she Gl (2 cledl lylad LAl
ahlad e coad! O3S ALl Al (3

eladl 5l o e 9 sladl oo 10> Biis

Adle @l @ oS (amy & Jlad) 0SS
idly Lasls Ba)ly el Lpd 0655 dzps )
(281 JSad!) yumio ¥ Ilia Lodludy ol
Lol 3] shad @ Jlz a929 pue (o pip]l e
N = 6yl Jelge camn sy Gl g
Jsad! a3 dm yall

22



bty Aglo 1 :2-1 Lyl

ol Aadig Al Agls )

Spguill JSaT 3L ) Al dghoyll o sl Bl Ay

Q)S- 1S5 3l bl A L ¢ gl dads o Goxll hanll o
syl ®

s 31l elodl oy Byl ozl Ammys e elol Los gt 0of (SCas (B1 Gguaall slal jlies AaS ciaind

Jdlelod @ 8ogagell Ldaml s Lol 5Ly 4ud (2 (RH) Relative humidity deudd| gl | o
25 50% e Boghoy Stad L 8,1yl 2y (3 Lboomy 0 ) (San 1 (Sgumiill 23S
s 5)‘/.2.” EL?)J Jic 55.44.5_” ¢LoJ! )Lm MUA 50% u\.r. S gy 9‘3.(,.” :)T

OS5 ey csladl L Brdin ¢l ! Lpd mumy &1 851,20 425 (2 Dew point o] dads e
100% 448 Lol diglo ]I

Lol G Jileo J) Ca3Say eledl 5Ly S8 (gl dads oo YT ) Bylymedl damys s Ledie
100% v AST 0555 OF xS ¥ Acud!!

(c)
(b)
(a)

‘a}g_ndi.&j(C)

Auloall s 50 201 A1 il A 009 Lo 1 eldl 3 eladl jling sy Loukie ppuid) 4T3

ST 3Lsjl me oyl ely 3 e Blly ol elgl pdsyy -

gk 1 Lacie (3585 (&) Bylyonll s o 5 sid] Aadi ] lyedl o «ciae $lisyl wie b
100%

lalad J) Jimtg w1501 oLl 5Ly (a3, il ads (g Lo ) oyl sldl sy Looie .C
gl (Kdsg  Jslad (ya 102 B ko

23



Lol dglop Il slodl )l azps
ol alazs o ol il o
pyedll sllas Lealzsly L1 2y @

bl o

oo Sl sllaall agally sllasedl closdl oo Lgioll &euddl ga Cloud cover pgeidl clal

posadl ellag G183 T uadid] ZaaT cam e sl 5Ll @ (o) mlase Jazmy 1B 0 gl

slaall ] oMY e ) g Ll piay ol (o ¥ mhas oy

alides Aighoy Goimag Aalisen Bylyo Silays Lo (lislga (LS aals Lasie pguall cllae O3S0

Ll ol e @l o1l (po daly Aalaia (& Air mass 4l gl AlisT|

B3 bk Jid Byl A oralizea cnillilga nili€ oy Juoladl dll & Front 4ol *
251 1 2SO b domiig e 1855 o lilie dule
ezl ZL;)."\.) el o Cle gaig (30-1 JSCEJ)
(311 JSad1) azal i

FYREWS

e Jied 9 Baldl Aty Jl Al dense (2 A

(b) 35l slg dl AsS Cigra (a) 3,1 Al 30-1 JSCE AS =) slsly
3aim s 3lall sloell s (€) B3ldl Akl S apell Tasll 23S l3 B,y Adlgn ALS &lymis Loic Wb
31 oy elaa old dakaia slxsl adle

SS9 Aeyun Bl Sl elgdl assy .C
ooy olblai Ladly ud o 4adS logys
)ljaﬁwdjjo-hj

sl Al

e Jies g 4dldl 4l g ) alisl densa (2. .2
el Dils g dile Jasey day 5l

@l elodl ALS Cogua (a) bl B! 311 AT 2815S )3 dudls Adlga S ¢ymets Liaie Wb

s3I o lg dl Fms (€) caxdl ol 2zl 250l Tzl (b)

Ll ele ) 3o

Dbelga old dakhia sleil Lndsio

L el Bgd sy 31l slgdl &y .C
1,atall sllaal] o D55 Ly iy 8 9 el o S o 52 (Jasd dinas Lagae SIS
Al

-

24



Jskad!

sled ool e Ladludy Sezdl CaMal 3 aiSay gl Wl 5Ly 9o Precipitation Jgla J
sl alsl dl ol slo ulydad ) Lol J3merd colodl 5l a3 caiS ozl M1 § 5yl 2y
(32-1 Jsad!)

) 518, e 1l iyl J) Jpommg ol caMall 3 i€t Gl slall L oSy 32-1 JSA|

255 33-1 JSAd! (il Jadladee ! Jshadl £o5 aguddl U5 (0 el dl 48y 4uSialins 2lms

et e

st all (€) o0 (b) « sl (a) :slal 33-1 P

Sl i o 15) . aguall J5ls § ST ol ks Kadl meas clphass aol alhls Kaks .a
o) e Talads o L8 S s 0 ey Sl L8 cagidll (ass A58 Buclio

Slelasy) e 2g8Buebio ol il e 3 S Gyoe Il a gl § capall ad § 501 K4, Wb
Ledl Bl Cum I3gam 13uzme 285 LeST (B yie dyle l,S e Ladl lydad (3355 3] A &lle
B8 Bl sl i ool e 3501 dlady Loie 1) Lz ST mpmtd udmng slo

ol Bazie sle iy ad sda s lidd) § JKad ST 50! waziadl Sl iy .C

Lgic ST.0S176 51 S i oo e 38 La8ladi 23,8 il sl p il L83, .d
oute g ity g g il

25



4l et o LYl

bl dds sl LIS 2 nbISG L cnligaylally ol gKoladly 239 paadl of 45luedl poled]
b 0555 1 e el ey (S L)

il Lol ool )l baumll Cigin 398 JS a5 Cyclones oLl polel @

26l dall aye Jlei G99 K35 Typhoons Osaslill pslel

s ald) ol 3y Jladhy oudle¥) Ll Jlads 398 JS i35 Hurricanes O polel
eloa po ol (398 Lnasin ABUS 939 o dlag cuboy Flga Latly Lodie Lyluall yuoledl O3S
2305 4,305 38, KaTad . wSlaedl olas¥l § Bty (Aadtye 231 (539 8395 ASTy Blan 581
Joegdl (3135200 ¢ 311 615 ]l

Shac) @ eladly cladl L 28> @341 JSCa1 i

SRR a6 A Glg2 Loled
C TSN L dg> 23!

Slac¥l 2, 341 US|

S padiiadl haall gblis ] aaiyedl naall lolio (o e lgdl JLats] i sLacdl oozt
o535 8539 (! Olhos paluas . gl baaall i (o J8Y1 Aalaiall 5o sLacill 5850 055
Lyluedl poledl (Say b34-1 JSEDN e (e 32 LS ohos bolasl (K liay . sLacdl (lyou
351 JSad! 3 el slac¥l Jie el oghiSll o cilie Bute ] Laylad oy cdeseis 095 O

e - = = —

domll 356 48 55lua slac| 35-1 i)
26



it Yo b2-1 Lolid

Soall e B8 3 ualall blasl 45y cliSay Ja sLadiwd! Jigw

Sldae e Jpvmmll Las Jiolsill of g byl dlama J) Aoy sloiel Wgllaoll 3 gl
Jezmady pex Sldly @hb awar) duly claksay JuS! zalp
Lo Balad g Lliasg bl

5,805l ol (o Hppeetl) gl Mg e ol Lakally eyl Byl Ay Jineo .1

Ly s <Halis Ago wa Aellite puled] b A3 3 edlall 3 58 Sl Loy ¥ .2
285l 1) Kagall ulall

By8lerall Jslal bl Jsew .3

Lol il payly cpgund Saiul 4

(Gl Dyl crags el Uzlo 13] (Jshadls bl o lddall (8 00 .5

=il

i (ualall Cag,05) Ao Aiudl e LI LAY (udls 3oy, (361 JSCad! o it

(oo ol Bolo) San Busloy sgime «gomdl adall (il elsll 8yl Aoy

e 0985 o8 (Al uakall a9yl L LA
¢ (a) ddaadl

dis moge Slexdl e g95 &b
il Cag)ls 2 Loy o(b) Aasill
Cadgall lia § Lades cliS &I

dis misge olexdl e gs5 & .C
il Cag)ls 2 Loy o(c) Aaasll
Tadgall lia § Ladss cliSy &I

Ladss oSy @I ualall Cég)ls Lo .d
S(d) ddaditl e

Lj.l\j_uf}’ u.«.a.‘a M_,)" 36-1 M‘

27



2-1 oyl a5 (o

Spsall Lol e Bagmgadl Byl ol il Bllas i dl IS chgmy Y1 (e T L1 )
0-50°C .a
0-100°C .b
-50-0°C .c
-80-60°C .d
ShGaadl IS ST (astél $8l,ml &y 2455 Ledie Gozdl ladall Siumy 13le .2 )
s (2 A 63l
Goxdl aalislag, @
Goxdl baall may Wb
Go a5 dds 592l lndall Law .C
Bylymdl Aoy caclaws ladie Soxdl Laaall caclny, .d

S Jesd! 8Ll At i oud .3 o

135l 2 lga oLgioey Leadls

ALl Pdlale Leadls

ol of pgall Kang b co @1l oyl elg J1 o Lasyl 1) o Ludgs LeadS
I § ohedl blail > e e 3l ol 3305 (luay LeadS
S9!

Thyiw k3 § 5 5l

days o b hie 9 7L die Srae ) sl Adjas cliSay a8 LS
S wdlall

oo 11 JuSCAT 3 o 0oF laedl bladl 3 sl ilod) el §) 2ukeall L .6
Sl Ml

Lhie uabll das Lo g5 .7
Augldl Ggd paiyell Laaall (e
Ahie g Lo sleadl Bgd 639
Lalisen (985 ud ol ¥ udla]l
¢ oralaiad! Cyo

o 0o T o

[>]
=]

(]

©

[>]
=]

©




u.u.&.h.lb 74.33]4,." :2'1 U"’J"""

-

(973-1052) : ig seell o]

0% & BT JSal) ol aesl ile

LY Wl G elad! §lally ool

Jsial Lokiad « gl Byace ol sl by

O Gl Glaiadl e 6533301 sgama Glalul

dl God! puai O b cOgilebad! LaSony

Gordl pad il oyau sl §s by

Lz sdss Y1 3 Aalle Arows dniwsST cillasdle

S udy oblasdl dulsy (olud¥l wle)

ol was I STASAI L 5 g sl @edl sl JdadD)

sl ells g 2eadliall slalasl!

@ Lo Slaleao] Lgas (09 «lislplly cllall @le Ja> 3 2o Silobess] Gl mised

385 48T Balate puislse § dmitll (oo S 5ady ol S aBy Apedl Siladl sl

1ol psle & diulys (e S

podl Lple 3atell Aagall (e 2% (iola s (231 Jad Cami Silis @

ALK § sy e 5,0 (oW B3gas 30 @

ead) aaledl (o be (a3 @ Sa bladd eyl (o) 3 ol psal wllas ausg @

Ol o Dbl a6 (Ll 5o e dd! degazmall (¥ 43850 z3ges OF Lodic ©
ol Jgo 595 U8 o |

caslall § Bolazddl g adl Slalwls e

daaly Cuiey yeill § Byam e il B

(381 Jsealdi)

el e gl 88> 38-1 JSCad)

29



o2yl ede 111 Ly

w2l SlAsS a5 s Aelail¥llg s M1 3y 2 Earth Science (o] ole

s 31 libaally ol ig Aslinall (a ¥ Aty pe ol sl olall 2 Geology L ssezll
Adg LSS e

50 oo ae (U Agas| Ladyas ) degadll 73kl (po Lz gloumll Liad lall pSasll e
51 a8 8 LELs L iyl 4.5

Boledl g 8092 gedl &5l padl 48U Lulidn Lea Heat 81,15 Temperature 8,1, 425 &)
‘.5L" EIRYES | 893 Hladae 32 Weight u)j—"j aladl OR fﬁm‘” Su>9 s ‘_f Density a8l
s

Aalzzell Sl 4l 28lg0]l 4S,> 92 Convection (gl ,all Lozt

C‘.y."j sledl § Jayeell LS (e W95usdl (£ Convection currents &yl Jasdl ol
sl all 4 Prevailing wind .50l

Thermometer (Jisgasdl) 5,5l Loledas Air temperature !9l 5,y doys ol
.Barometer gyl Air pressure gzt laiall ola)

Wind direction 7Ll sleil sdmlg « Gozdl laagall 3 3,Lall (e Wind speed 7 Lyl ey i
wabiiall ol Laall glalia 1) diyall omll aiiall olin o

ablis ) padd gualall dlasys e @uo)d bghas 2 lsobars ezl laiall gslus boghs
glude Go2 Lass 213

30



Lty O Lad 0Sas 0109 ot Ml 3 Glogzrgadl eladl 5Ly s Lall 2 Moisture Lgls I
g ¢ daziadl Jlaolly cxdly < Jhaoll 3 Jiatig Precipitation Jgla

LSl ) s lg ) G 8092 g0l Ad @l s Ladl jLsey el 2 Relative humidity deud]| digls )1
s Byl Ay 8 Loy O el (4S0ay (S0 (guail]

100% dud Agloy s (3 Sozd| I 385 ,2d) 4253 (2 Dew point gl Aads

=k 529 A s Lad! oy PYVEN|R slaaall slewudl £1521 Aeud 92 Cloud cover pouadl clal
Air masses 4! gl JiI alulaial 0

Al 5yl clays ol @3ty ) JiSI1 o Joladl Tasdl o Front (wilall 4

31



duaia (po iz

U Lo 23Le o ] Y1 e

Axbhue oY .2

Lo alylde 4.5 o0 AST o) see Wb

w23 Js> agzmilly uaddl H9u5 .C

Ll ola il G Ladl o audaiun ¥ 28l (o 500 .d

¢85 Jo¥ @3;3.41\ oo 4> 8| L..,'Sy\ Y zgi .

ASymie wilase J] Ao 8,4l @puss

bl Laay oy cBolatie ilides iy 3yl B

i aa woldl § hus e Ledl A, P oo 3 sl

.‘aj_,zdbj.o.ﬁb el e Sgims A8 xie 8,55 Ablxag e Liaall Q al Ldlfu'ajz“

Q 0o T

§ Juadl (S (gl Jasell it ¥ e loall e 5T

(3 Byl ol Ay ) AN 3, md) Aoy o0 8yl 300

e ABLSTI 13 adlgall Bad J8Y1 ALSTI 15 pllgall galas

Hileal) 38> 9 s (A 2UST § ladlis ) Byl Sl s § Sl s
Lwwds Jo> (o 31 Glhgas ozl MRl § 231l 3ol Lolast JKads

o 0o T o

Syl o Lotelael) JiSI Ll il oS

Al e sabay el .2
;&‘..\.” 9‘-0-“4 .J)\.J‘ Lol Ja.\.?.?-g .b

.;é\..\.” ¢ Lol S L’A.wu«m ..3)\.5.” ¢ Lol o .C
Byl S e s @1l sLadl Bo 5L e Ll galay .

Celadl @ Bol! dodl iyl amili s

Lds Jg> oyl Olygs .2
Lellolsas,> b

sasludl 7L K e

Adadl sleedlg ol ulsls oo 319 .d

A

32



33

Sl ZLJI L .6
il 3gd cu (O oSy 7Ly .2
Layuss &l 2,1 b
Bly> Yoo s @1 7L, 0 595 .C
Aas Wilate § Aasedl 7Ly sls!

ol laaall yulid § dedserud 3151 Lo .7
Saegyldl .a
Blgudl 28US ulias b
L 80a wlae .C
Byl wlids .d
S puabadl dasys e Bylandl ozl aaadl Golud boghs ficilile .8
ol slgdl e 3blis .a
o Il elg ) e @bl Wb
e 7Ly oleyw C
Aadiye Al 8yly> Aoy .d

Ol 3 e Sl uz g Y 13LS 9
Soll Ml § Bshoy (e lia ] .2
el beduy mewd ¥ @z L e SISl Wb
3709 adiys elol Jazetd Jlx (e lia (e .C
Aoldl e bdad e o Gan Mo =l § el iy .d
Si> 0L yga s 3 Lo Aabaiad Awdl Aghe )31 355 25,10
b el Klads uas 1l adseie Tnud)l Lgh Il S 13)
sty o agdatin ¥ Ledyd 0> dadsye Ladd) Agh Il K13
Adle Aoy ay0 Clowe OB (i Laaseie Lawdll Lgls 31 calS 13)
ety gl dadi ) ool firud ds Lndseie Lwdll Liglo I €13 .

o 0 T o



eladl & sl elo 5Ly
doasliadl § Kad gy dazmiadl Jladdl e g5 ga

§ 22l L. 11

.a
b

.C

ool el sl e il alad ) oyl 55101 (e alad .d
Ll gl 393 J&ad gl «padiiall Bymdl baaall oo SOl Caplgall allas ol Lo.12
5-&5..\.2.(‘.” Jo..«..wi\j ‘LS-’L(.-”

O Ll
9309l
Ogaslall
oLl

.a

b
.C
.d

oasdl ede 111 Ly

ol z 390l oo JBEEYL il Cmase ASazll (3 Aaliee Basly Hanb Cim
gzl z3gaill J) (2,0

Lo 0l ol oo U8 Loge o8 Orsale ol JBY1 e (S

¢zl elall uslie cous 2800 Siad 5 gl L o8 &1 ¥ L
Soal de puaball Elust s @ Al A8l jouas sa e

Celmiall 7Ly LAl ol L

oLl damdl Sigu il §l Boylall ao

UL CaiSh § ol e ga Lo

T e Al Lyutglonll JoS0) s a8

o2l e Shadl Jamedl oyl s 1 Jalsall (2 Lo

Szl s § @bl 5l Jaae 5505 il da gl £33 § comyl

A3

14
A5
16
A7
18
19
.20
.21
22

&

O
O

@0 0

34



dlally 2gh 11 :2-1 Lyl

Of v 0l Ailiw 2293 40 2 8Lyl Ay &1 2 ad o Luye Bl Jad ¥ 13Ld
CELU.\..L.A..AQ a}.').ﬁ 35 L}A &.A.a.é.l\ B)‘)_‘t.” 2\}.')..5

S il ll dlasys e Goaddl aaall Solud boghas o 13k

oualall das s e 2l Lol olasly sudall cliSe; S

S5 syl ae 7 Lyl ey iz CasS

¢ leadl 7 by g olmsl 61 )

Sl abaasg Lonudll Ausbo Il o 3yall Lo

S da sie cbeledl (pe IS 8 193 Aila 2l Aalaiall 0585 3L

©lledls pguill 0983 3 B3L A s9me i i

G okl dayys e b g a pubadl gu L Led L @l pkll i
39-1 US|

35

.23

.24
.25
.26
27
.28
.29
.30
31

@

&

*

* %

DO



ES1105
ES1106

Weathering and Erosion
Bu~gdl sda 3

4

3.13.7_& :1-2 wju\-,‘
a:p.!.'i." 12'2 wju\-,‘

36



B> o |

B> ol dadda

o2 893 Jie (@SI1 o> (e Loy Lacioy (Sies I wlyadly gl (e S (o)
ooy Aslo altd gl sda Byatud ags Laysome Jo> (2531 8939 Usiw (uaddl o>
LSS 05 (uledin (§ B pdum cllazed (£ Slgiadly aL¥ ST (Ll 1o

oroes L ¥ o (adle Ledpg el oo BT cilis Bumglguell (a1 cilygn Byanad
e 9 3T Byl ub ol o olousdl ARl (pe AolS 8390 yiilen LasDl ol (20T sl
ity 1) A glguml (o ¥ lhgs Jdiad ot Bl o iSTI L d (L6 el)3 aag s
oM Lo aan! 7 3Les sy LuSass

U3 @ Loy Aalie Slany dlmisg syiiall s tao smtl) Llee & iy 1 oyl
RTES (PRI PSP IN

aldid Jass 31z Uy s Ladl St 2uam sl Jalgall il 2 Lyasdl yatdl 3 s 2 yoputll
slay o oSy s (B3 (2l9al) Hledl lagdy Lassiadl Lag¥l ] s oy il
iy 5o ] Laygus

oyt A 258

Le=dl  al-2

(Sl aslpiliagatl s b1-2
Jiladl gyl zigas  @2-2

Lol il b2-2

37



Weathering &gl
(AuSSeall) ilinall gl

Physical (mechanical) weathering

22l 2yl

e glsadll Appxl

Chemical weathering

Biological weathering

el el e Gydem caaSs 1-2 JSLaJ|

Exfoliation duaid)
Freeze-thaw sleadl oz
Scree zoaud! alS)
Hydrolysis Sle d.lzu
Oxidation BausY
J

die edeall s VISAT 122 JSEd i
ML’ dgy‘gg)}_x«,a.” U;S.Uﬁ.,%.bja‘ﬁ.oé

S USa!

235919 9 Slg Byguall § 6 yseundl JuSaL
a5 clalys @1 uylantl JSCAT e STl
odlally cloly sloll s dadl comdll Jady
a3l e sk ued Gal e aull
Ol s igumd oliday e ol s
podice oyl 1da §9 "Aadll” o "Lgemall”

gzl Al

ST GEEEETED

i (2 Lgndll O e
LGileasS o USolSa La]  gieiall
Ayl e alins 29

Iids cdalises Byl Agilly Hil
dahie § Bdaell Hssiall § WG
e 8301l (e dmy 01 Ll e
A glgumedl Yl amy Ligls

ES1105.1

ES1105.2

38

4 L
S

- b
I .
: :
Bk

u R

U.L :



3-:3#:&.” 21'2 u.o)..u‘

Tlo o e gt didd Ja
Saapbatl 3 LIKAT gl dsl oS

S5 lg Ay hay sgsall JEAT Ja

Saalisell ygumll e @1 all e 2asyle S il Ls

Sl Ao S5 aS 0
SPPRES SN REAPRS (NP

il Alas § olgo¥l oyl as e
il Aulee Lad il G153l Lo @

el Js i 22 000 sl i AN el 1 lso¥) i3
o0 By ks 3ale e (Dload (oY) LS Fras sl of e ma ¥ e 51531 (5Sau
Gyriug A8 ody Joall 515Y R T a9 L«:ﬁj\jj asls, S 2950 S S N, 8
Aalixe ity wlgal J) 7l als Il il 516,83 puazdly . alil Bue Layyg BiS cile b il

b camd Aglymis (uaylias 3-2 LA
Lad e Ludd 8,08 ¥ «ligmian @Jlall 9
Byallall cliS yuylas S8 cuodseinl (&1 dapndall oluadlly lga¥l sl @
32 US4l
$8y9uall s AL LB yanal @) duopll a0 Lo ey §
femdl Sldae Sigus Jid (oM mla s s @) clideall Lo celly § @

39



Wyailly gl 12 5o gl

sl B89 dupailg s gl
B Il LEs (9o o o) @la.wuLcLQJh 5 91 sdesall l8as Alac 2 Weathering 4 g1l
A5G e zaiis Physical (mechanical) weathering (4:ScKeedl) acbinall &gzl 1

o Ul 235 o oSass il 5 oliadl o 5Ll 5 Julll e 851l oiloyad 3,555all ilysdl
@A&J‘ el ‘3 ¢Ladl ..Lch.,g ui Qi“j',j <Ll JLQ.‘a_?‘_g Jdases Qb_g.)

sledl @ Al AslasSIl slgadl (e z2i59 «Chemical weathering 4 LeasSS) & gl 2

Lyl (343 ‘5\.!\ SBLad! Hods Aalasl e &mg ¢B|o|og|cal weatherlng 4.&3.[5.!.1.” Lgz=dl .3

Led 8o gl Al Jolgally a8 JSCa0 "Lum).x@_!\&la.ﬂﬂtw 5 “"6\.”44‘9&‘.”44.@5‘)‘

oo liall Jasg c o &Ia.w e sgriall 3a3 Lpd Siusy §yatus dlec (# Erosion 4yad
alid J) alasy seall das Lgmtl st e Lyanll calins a1 o8e J] 4355 oS
b el alidoall Ablugs 43T G186 JI yoeall cldid Jams 2opanll Bl Ll § LSS yao]
2L daduzall sleadly dodlalE

ST I g0 Lo 7Lyl g Aidiadl sleadl g Bapdlandl Jondsy o gd! S5 (b Ayl

Azl o Iladdl
Sl Sl Ll ygeiall )95 cavat .Rock cycle ysiall 5393 (e s 52 LalilS 2yailly 2ozl
Ol oSer @l (021 U515 3) Magma 8yLsall pe 1o (42 JSAI) o ¥ LSS e spsuuall S it
(o2 z)5) Lava 2diS s Lues (3145
obl 3 Brpaiedl Hekll (2 5luall L@
AVEPE PSS
Bylwall 2,6 Lactie 2yl Heseumll Kids b
:uts,d\ ozl of
ﬁ (e) Fopailly iyl o a5 Syl .
4 fSh3 e Aol Jﬁ-*—@-” S .d
(b) -o = (d) SR oma e de o]
S & 7 Coyad 3] 038 o Asxiall jeseiall Sy €@
(c) 51 ass @y Bugad Blymd esuall 3L
8ylymelly i a I UST of o Lasad cupal

all Bygs 42 S

40



%}..ﬁ-’d‘ 21'2 u.o)\.\.”

(1:SKeall) slial] dygentl

QLcﬁ.'x ﬂLnAéLg.qS.” 4.;.;5)4;\:_} Q9 455.043\)_244.” - ""(4..5.._.\5..&.!\) MW‘ 443%.” &-l.l..eu.\
oleadl dazmiy pdan) asbnall Lozl oo oLl

hmsall 3 (5yium pad ptasll Je Jlte 52 JSAl

‘3 s ddl 8yl =l e @LJl sall e Ayl aladall «  4ias a5 s Exfoliation adéddl
e oL 8oL I (6352 8801 gl 8yl pmed) il ys 5,8 (52 JSAdI) Sl (§ 859 g 5L
Ayl rall clads 3 oladad o b pleSi¥ls sl dmds y5eall

g lasy) Biluw sosuall e adlgll s nll (15,8 M|JISJL@.¢J\M&MQ?MEJJJQ§.«

J«.S;J\S\u J Sgd> (_;\ 6.)3.1LA 4@)\.‘2.“):.44.” oladb

Azl @ yeyall aLa.%.&Jg sleadl luds Eo &g All Freeze-thaw oleed| oz Cavny
t’aﬁd‘ daluaslg ‘L.ij)m-” &L‘«ﬂ | JMAM

sylsmsl 9 Ll 3 oLell wams (Silee 1,85 &)
Lol 5 sgsiall 48T ol of oS SLA!
(6-2 JSadl) o3l 590

ss5all alsS¥ allaas sa Scree zgaud| 5l
il 8ymiall Sl zgdan die 5, 5Sxal
Ll LSlSe Bogmt) coial (@ly 1uus
el (e digle Bue] sliad! ey

Z e

oleall sz g 62 KA1

41



Wyailly gl 12 5o gl

Hslll Augmill Jalse pans

Appmil] S a0l LS5 kT oo spmll S s yaall eal] 2t Bugensl
zLlly Ggsmall °))-‘*—” Sl Sy chad Bladl shoiall 3 Badate Silileay 715 O Aslal
(72 JSa1) Alijnd s Jlals Uil
Ll el 39290 Abpmall Lozl Eoizs
a)\.xz_” C—”" ol da..u.d\ ¢ Lol 45)21 u5~°-' .

.\_J..? aMLaJaﬁLngl

il serall pam okl Gyl § e

P

Sias YICaT datin slude Lzla

de olud¥l dwyp gl zladl (ahan o
2ol Jady Wiles Bgma) il ¢ ol
Lol e Lo an Llds> «Byle>» Ziizd
(8-2 Jsad!) “Lasdl £ Ly

gl (pe 100, (g5 il O (oSen 19l @
O Bagumel| Al gumedl 2 19| Lai s
Lo e hias dxtin Heiuall olads
Body egemell elgdl adusy (zlg¥l anlsis
sexall (i skuall Caaals BaS
Lot Sledly clmll Lo 2352540
Zl9a Sl alubayed) Al Awld
(9-2 JSad!) L aslall

gzl Cuial Bglyoie Byt 72 JSA|

sdsall Canaid clsdl is zlgadl i 9-2 (AT

42



3:[9.;:.1” 21'2 ua)..\.”

dled) &lyaldl Sl Jady &gl

de sl uay baie gl e il 2L ST § Blsl Dbl clhsld! s
EVES W[ APV LY % B R | TS VS S SCRPSARN I VTP SO ISV SO [ PO P
(10-2 JSad1)

‘ slen 50 Loie s @) Bl Shslld ()8 (e 85940 10-2 JSCAS
zohadl ol Jesmall ymdl she el Lo @
Bvio Liteys &G Ak, 2K (6,591 As Ll

sleodl 45wy ALY oy

Bsaadl § Himle lysly Kais Wb

sieand Bl of sedall uedd! ud .C
Asladl @yl

ey lais Lldl @lgldl sl il .d
el sl dais Byl sl 1-2 52 Brtde LB, US4 e LS5y Bya s Lasiall
(11-2 Jsad)

Lpaall Gl aay of zledl wld (Say €
(12-2 JSad)

oo A clolus (» Lmldl labudd) f
dell o oolaay Ealagy Ganls wi3Ss (o
Sl @ oSl sda guws oolaadl (e s
Lo dad .S (ooud uedid! cms clag
ollas (selo zlas) Hmaw 2T a8 e 3 0l55
Al (o ghasd) Ky el i) § e
sk e Gll-galodl oyl (pe oo iy
(132 JSadl)(plakadl zle) cll]! Gane

oS B 13-2 JSall

43



Wyailly gl 12 5o gl

lid! Jlos] Q Lol Byalls oo solaiwl

Badeied| dutdisd! cndlu¥l ;..;ls ahal b Lawg slatll 348 coiial

é&hb&g|9w‘ﬁw‘)jk4d| 4 I‘(S‘éjj-ﬁ‘wim < iOS °

[(14-2 Jad) jumn . )
( ) g wgadll 9 Ble duds sligl aungs colS e

c«l.q.”‘._?LQ.a.E_'
R e ‘“53533 iz shas el clun ®

s LS pall 34 J L) § Saleall
(142 JKad1) § 5y90n]l

‘U"’)J‘)jj"‘t‘ )M.“u‘.c\.]amdg.w.!j,éw .J.om‘.b‘ Ju.@.”)z.;a.” ‘gd..l_w_tl
Jm‘ﬁjm‘tbﬁd‘ ﬂjmjuu).'xj‘uadpj\s\ an)..h @S‘j\.“ﬂu\w

Lt A acasdl sl sesuall Sa 14-2 AT

acbpall Lgmill oIl jads oSe
&1 b Baay

e Lpd 090 ablie § Gleall il Loie
e (e ﬁ‘mb O RPN 4. SN PN |
Sl piey lda mhudl § SlEEAT s92g
oan 39 algedl (3 Aslipall Lgmrll 550l
o JSEd1) el ead loadl Jais oz Lol
oleal M“*ﬁmb%‘”-“ &‘“t@ 152,50 oM Candl] Aailo 3lge pliiiiad uBy ((14-2
&) e dagmy wawd) § Goadd) &lslg sbdl 3lse
Asbnall &gzl ﬁui Sl g Gleall e 8

iy paas 3ol el Say asS
Sawbinall dgemitll yp Jolan
44



j‘u.}.‘fb.h” 21'2 u.o)d-”

L=l a1-2 blas

S iall 3 Aslinall gl Alasdle ciSey Ja Ladnadl Jlgee

Blay] delus Bds clo Lran ele Asgexll 33Las ol 48 Wgllaall 315l
Ly Sl glas

- Asgenl] Saell goyall Cleds b 1
S u (152 JSad)

Load Taly calay dele Juadds 5 .2

' 4 E 33 e Bl el Juadd 2o \.;/.4‘).3 e Lol

ol
el s5Lin 5 1625201 S L13] e myall delall il L, 3
Aelug slodl baydis a8yl « yo,all e

layl

130 L gaml] Slaall o yall clide b

«Bogztll Jlaer lused (gaiiall cdsll e claldl § paall padl
Sl oyl Wy L i ud G el s |

bl STl eLall bagais § Seael Fgdnn gl cidgll G 13)
Bate WISl Bgzmdl JSid A4S @Iladl (g Loplaall 2ol oo Aial L3I

© N o o »

Sl

Sdayball ol Gomn adazr Al oyl Dlnes sie @

S S ns e Lns il Bim S 50 gyt Abganl) slinall gyl o] b
Sisgaml! Aladdl yoyall oo Usge diuas Aloe Cniseiul a8 caS gl elasl s o

Batedl JISEY Gany Lassg sdeiall slge & B3yalls Aslinall Lgztll mild o (Say S .C
Sdagdall § Gilxe

45



Wyailly gl 12 5o gl

4 Lo S & goml!

S G il S5 g pe ydsall Sl Adec (2 Chemical weathering 4 Lea S| & gl

Dduall Gl

Sl smy 2,0 Lealgy KT @) Byl Auleall 8 ssiial) Al Bupmall @
oS e 8l LS el el Ay

SuaS Yy (2,S01) Asaesdl Lgzeilly Siledl Sl (2 2LeasSI Bogzmal] aludl G5 LI1 @

RN e e VR e o

03Sn stall § oaladdl ae (H OH) slodl cilisal Laylys sa Hydrolysis Giled! Sl

o Lans Tyl (eadlg sleaadally 35,16801 (po Bhum ilyoly 0 102 23l y5eim g9 syl

& oo i daall sda eyl ast L) Jledlly 32ty o syl (S (172 JSAD) o181

Y e @l ghasdl

pysguall puolic ety el § oleld Kb olall miid cbs¥l ae sledall Jelaz,
A (0985 I (6352 Lo Dgawsally p ol iy agruwlisdly pgudiilally

Asball Lol cuslymd) § Sl Jletd) oo 253Sxall Slelyall a3

sl sy 038l (K5 o Bdad 2Ll § 550580 ane iy o

2ol Bsmill 3o e p laall sda coilall § 2248) mlie S e Kl sl 05

p3alig iy L0 55930 Bpdall Keall alad (2S5 Bl gl e

46



3-:}.?&1” 21'2 u.o)d-”

Sledl e

CaaSIL 2l Galaadl pe eledl Laais Kad oLl § s K1 Gaae Ul Gledl Jedl oy
(a18-2 JSCall) g SII any 8 Lavaldd daylg ) g aelgunll 0585 wlilsys

22 59 (0182 JSA) Hlawadl (oS S8 g€ Kty 0l sl spiuiall Glodl lmtl] (S,
A ssgall Gblis d] ads (zodser ploian sa eyl Slad oy § udl) o) dakais
s 8 ey S oo aiSI Tlia .35 S Lo (aliiea JIKAL cipas

il o3 e (B) 5 Ll eyl (2) 18-2 S

5l e eS8 Aol By ai 15aL :Acid weathering duaoxt! &gl

S5 S5, 8801 i 2o .ozl Sligal s Al sLodl Jelany Lo

gl e Jlbo Tk syl poil g s Ladl (8 09,8 ST L gy el

Aolee ! has pacs gag ol Sl (aes (38

G oS s alandl (e die pe Jelas

31 uolial (Say B9 S oo STl 43

Ll Gaes S8 o) o nSIK

Ol Godl Ml 3 conSl w8y Koy 0
LS aes il elell e Jelazs

& BAS Blal gaezdl Jhaoll lia Ky o
Sl sl Gleg dels l Jbleddl

olisd amﬁe@w,sm J.au:m;asw-m-m Abeesll Rp=all e gl e —
S e gttty STl (Fluall &gl olas 9 Ll

Ul sleadl famsy ! opolael] 2l dadall fam coolaadl Lol Loaie ©

(19-2 JSad1) Aypzed 8yloeaely Bl I o) w031 e ledl Momil) Satanad! il sy @

..............

47



Wyailly gl 12 5o gl

A gl A gamilly BuwsH|

ST il dgusdl ae rmas¥) Jelagy bie siall ae (imas¥ Jelas 2 Oxidation 5.usY|
oSl ] (20-2 JSAN) &yl clidall 3 s gl iy Toall” g «(csbos) pls) ol
Qjm."uad_)}\ tbﬁm,;,&l ujs.,\,\.@ W‘w\u‘.ﬁ: @J\)j_x@.” u‘ J.h.\zjl.vw

o8l Ol s ayasedl wewsT Elads (o3l 20-2 (SaT

AslesS of Aglind 2as,kay Hsiall dat Biological weathering 4o sd gl &gzl e iy

s9teall Gsad § Ldnyle soddl Aalail 345 @
Bl

de i ol ol cmlladl 3a po @
2as ALYl ae pads Bgids Bama syiesal
sl yrall s s Ciuo sl 59,0

Ll e (Slohall o i) bl Jelaws o
Lllxs s1a3d  sieiall § UalesT Gllad]

Oyl e geis LI 21-2 AT zeatd giall e Galadl EUL Saras @

(21-2 ) Lelyaa (e oL ol iy Lig gl (8 Aagaall 3081 culaalad! o STl iz

Az glordl Aol (e bl )l Al (590 S O hazd) dilo iy

48



3-:3..2:‘.” 21'2 uﬂ).\.”

(4S6i5edl) aslypddl gzl J5¥s b1-2 blad

Tasbnall Ll i dlasde cliSay Ja sLadiudl Jlgs

(12-2 JSad1) 8750 dde ol yzme dalies jolian (o Ay39 oy cilide Wgllaall 315l

gaptiw poma Bddiue olidall Glay lasy 2
(22-2 JsLad) Blo dwae 9l
QL[:“LZ}R—” u.a.’.{_‘ Qlﬁj—wj ‘M)‘
QL:_;_;J‘ € 339d59» S ‘3 < LaMsy| O S|

o o W

e e 22205401 § Al Sl Led oLl e ilie pan
el s doli (e LJISCAT

gl 45Lnd Sldle Lpd wd lide pox | iélgm (813
Agmill B yma ilodle (4o sy Lpa=d! .8

N

Ll
?M\él.«ﬂé}‘ﬁ té'“ QGMI.&Y\%:M‘J;M\ Le

Sedolad! o t.‘&:gd.\ oy el yminll yo t“&qal\ Jo Il o s Sl o8 Ja

¢ el Q%w\ik@&g%ﬂ\é%ﬁ@\ @.&-‘)’\ aldsd b

S dadlg Lyl e USQ S i &d\fg"\]\ ol b

Qbﬁiﬁ\«a}aﬂ@)ﬂ 8 yall uus clilKals O Ja e Jolad! oo 2SN LN @:-;Ldi@
d el ae.j.zﬁ\

® & 0 T o

49



2yl Bugaxill 2 gl
1-2 w)u\.“ N}ES D\/

Ll dyatll Qg ol Jl gl a5 L@

Aypatll oo Uy &gzl Wb

A id A el T ysall chies Y &gl LC
Abnd Adee (g8 dpadl Ll AsliasS Buloe (p gl

Lgzill ¢ lgily sladl wazend 3yLadl HUYI Judand oLl Jleel § A @l uladl L

e

g aSell gl S Jiw .2

gl Blayzdl (o 185481 lasldll Jax b
Loyl 3 Abdae eld Oluad asg .C
Faztlly il Y (5)5 1 slgas alsy alusiul .d

S oolour JiSad 3 BuusSY Wgs J) a4 S .

el § A ade i lelys .

B3> Jlg dwyiae Aawly Aael b

Sl Lo L) e goiy SBLA cpo due .d

sl 893 & Lsdmall pesd ALl A2 o1y sl Lo

Azl sleally gzmtll il il Gy sl slaal e ST o (Sag &1 sl Le
gl 3 gmll (e 6y T YISAT 5uusYI a7 oS

JS! (3 el Ui 5Ll 2o gS (e ()
e Sz pE)) luSon) LT e 23-2
By3e Byl sia Jazes 31 deleall

© N o o »

ON o

50




osdeall pe Gy d9as] 24-2 (A

Jldl e Sl bgdw diey . guall 5ol § ladl 2lle 5
Badas G Jad ) S 23380 5105) g B y@ll oY e

Slump
Angle of repose ,um-m 4_.,55
Stream load Ll Ugo
Sediments Sloguy
Sedimentary Rocks doguydl Hesall
Aeolian erosion Ll &yas
Glaciers Lads JS
Moraine EEWENALS)
Terminus Gl ke
Glacial till Gl olid
Law of superposition Aadadl CSTA (gild
Discontinuity g agsl
- J

2-2" s

E\y.a.ﬁ|

Erosion

5 Lpanaaion ¢ o ) oo K5 (558 Lol 3
«Jled! e Lo»

oo o Bgd hale] e Jan 6,51 553
oSz o) @ oShel Al <@ patll Jolger (ooud
‘«:.-.QN"'“ ;54.';}!\» (i s |.>5.,\_>\

@+ il pasys dle> (o1 oS Laay
23 M b lape L3,

QNHM@)MM‘}ALQL'S&LU ES1106.1
Loapb bley Lxbhu @l

Le o>
lais e il bl s ES1106.2
Sl 2 Jalll allas s 2511
LQ.K_Z&.Q Ugaiall QL{%}&J‘ LT

~L«“3L75e3
Letie Nj.w).” )3.2@.” JSa ES1106.3

Lelall cloguidl  (o5an
a_?_g.;ji « yolas QT NEY &Mﬁ\j
el oo (oo GleasSIl e



Wyailly dogamll 12 5o gl

T« paidl Jolge» s il Ja

e M (kane "ol yu8", Aalises olipased Lpedd) Lyall Jolge oo Jule S dues delug
Laylgaly 2alisll Lolgall cny Juadll

Sdiaaadl” pelale e sl @lad e I alda of (Ses Bualed! pealial) s sllac)
Leweds (2 L] Aasead) @ "Jols llay” (Sl ausy " ups wilblley” aig e Unge
Apasedd) 4S5 Lawd) (o Julall ae (ST

G Jie «a_p_,_ﬁl Jalge» gus

o =] ” - 9
F‘a ¥ oyl JUadl e adgts p
L SITE—
Audeo 3 Jlad! clin G983 Lylxa

uﬁ)\_'zj\ <<&4.).:_ﬂ\ J.ab_c.» JUaj 25-2M| L(‘J ZQL(( Y ﬁj‘)-(‘-“_ﬁ Q‘)w}y‘ o

aags blasg 538 bolas 4l “Jele” S @
sl S Jeay s oldl dadlaie mo S @

addll e Juammiu (yo Byadd Lol dilosay mpe S i codlocl (o Ogin Loie @

Lils aus . Jalgall (e (ST el 2ualsd) «lgladl wlilla aungs 08 oyl Ida (o yaiad (g
Lay9s Sat) pmse s IS o) oyl 3 Brale i 13) Biea]l pydass bolasy wsds

Slall ga

otad doyazll Jalgal "Sslal ga " 1l oo B

Gl doluty gl b oo Uage il pxddy

ool dl el e Jelal) s il " eadll ga Jole

Jolge BslE (2 “Adll” G Go S Gy 45 °
Aadl ol 3341 2y colms¥l (o 3 G (@ yall
(26-2 1) edlesly alally o o (&I

2o Otbaladl oy, 391 e Lac¥l ooty (il (9,51 (G B
VLI RV L FEPORUNEIIRURK OV PEFRIES]

Al diddlie 9 )T ud poinge lda @

355 ol ool IS Aplndl Sss 26-2 JSCA|
oaf Ll Mudel iSO Caaad of ways Y el S5 e

2ty T Letis Lyl ol el congay 380 o0 10 Ailay

"l QxS0 7 19y 7 Ldls ALl sleadly Andlall i 2 A panll Jalse 0 slazs Ly
52



3-!.)&7.” 12'2 gﬂ).l.”

dudlxtl 848

021 3S5e ol alua¥l Gl e Wgsuall 55all (2 203l

Ao Sl s 3lae 3o,k 29-2 IS

53

sy Leoe s lylally Jldls soseinll A @
APESEXTEPONYE PN

) e e el DA 58 Jand o
e )

2odladl Bedy Heclidl Goall c clenll o
Batedl Aumslsunll EOLSADI Lany i
(27-2 JSad1) A53l2all 5ginialS

ces e ol pe Gl ke moas Loic

024 e Bl e 523l (amy (aasis (]!

aad! Sstma oo 351 9t ]

Loaic (28-2 JSad1) o1 Sl Gy @
Shgtus dI ool oo 58 32l padns
adl Sytun e ol

Caod Slump Gle¥ly mllaas slsiug ©
il J) slgall 2aladl 28, 01

Glsl 2 Gouidny wla,all il Gy

3l dbe e ol L of Bysim lugSs Gsd

Lspae LY of Gylall sda o Axiire SN

(29-2 JSa1) s ¥ Sl Amdi il

e B 3 Bl Shle¥l Euss

w
- w5

8 sl ellll e clan of 3RAL
Sy ] Sl8lieed) Joo Aaliiud 3o lgx]l
G Wil sda a5 Byumiadl Llly Heseiall

ol Joo Auag 4ylaa ylad



Wyailly gl 12 5o gl

BIRES (W]

dl 3l 29y ST (2 crlall of oI caiuiiitl 3150 Angle of repose slazs¥ gl o
ooy Sy S 30-2 JSCE i L O 090 (e lidizd) (ST e @l ¢ a8Y1 gl
ety 3

L 5l dmi¥] 2ol LealilS cmledl oy liegS 30-2 JSA|

Aoeds e Uglls e zladl o0 208 §,31 .2

aie oayel 2agSl mas a8 9o sl ¥l) dile wie Yoy sl oF J) el 8Lk Sexal Wb
(Jaudl

(a) Hla=l 4gly b .C

Sl e e las,| 81 5,51 258 IS .

(B) Bpzed) 2 oS Sluzes¥l Lol ud €

Bgally dndlxll 358 (v Oiloddl (2 slas¥l &gl
P9 lulen Ladie Layall oLkl 48]
oAy e Laaay 3¥3Y1 Joloss

abldl § L Al roawdl delgd How
JSGN) Bhaedl SLEZ (e alsST 592y AdLall
Ll (zsaudl oKy shacll alaall Cayai (31-2
odmiadl gy Cdyakd Wydeall LA
A Ly (I8 BTl jamiadl sl azgs
ablis 3250 bladl § ol el 331-2
sl Cealyy G Sl el Jslagll
Aadured! sleadly

54



3-:)&7.” 12'2 uﬂ).l.”

th\.gﬂ b‘-.l.-c-"

ASY 2 panll Jale (2 Ll slead) Andlell 898 piley Jawl J) aSimnall sleadl (2 4yleedl sliall

Fupanll 30 0o L (2 sliadl el Led a5 (31 sgdeimdl Auegig (LiaaS oleadl A yuo o) LR g

Aleedl sl A yall Adae 32-2 JSATN om0

Sl e el Lsled, .a

J1 815l iz ahsladadl sleall C8y=35 b
Sl

S Jas 4l dendl o3 slald Say .C
S ydue
LS| s colead! Ae o L Lase .d
il Jaay 4SYI
Jas e 3,008 s oy AShziall sl JIs Y L€
ALl oleally yantl 32-2 A wlalls o,

i) 1 ASYI s s Liiadell st Jadll ) 38ull s sloall caByrs

(b) ¥l s,gz_ﬂ p:(a 5i ASYI 8 lesdl badluds y l e Jad u 33-2 Jad!
iz O iy Gpiiall wliall Kag ez J) sl I o0 . Bla ¢ g8 § s a5 liSay
28 5 £ B OLs¥l LT § Ogumalsumdl amy (33-2 JSCAI) Baa¥l (30 (303 G oleall BB Ae s
BRI RCAIVGE S [P TP ER ERON  FC N TN ES SO WE PUES -9 PR J-{| PR PYN | JEPES§ POV 0N
Grme § cealgl) 539 - yiual Byl Moy sdan Glnll el iy 58 Byl Aoy Syl
Jloydl e Leze> J3Y1 Canalgy Ny Camtiadl § (aetly Tadill Jio 41 Canolg ) Il izes s
onoledl e ol

55



2yanlly gl :2 s ol

skl ddga

sleadl Ll e Stream load Ll & gex I 5Lad

ot Aadund! sleadl of HLeYL WUsaredl Al all
(aMl ‘3 e 3 LS Lilns &l},i a3k all Ages
' :34-2 SCad)
(o Byl () Sl Ugas Ggims 34-2 JSA S dolls oanlly Sl 8 tL?i-” e 2
415 3le J] BLEIL by Ja (b) ol gl slasel e g oo
Az9ien cnbally elall @ 2aladll Wgaxdl b
~2‘-3)L.%J‘ sleally
S coleadl § Bldadl galaadl pasan Llid Ugex! .C

deyug Bydlis conlgll e daidiys cuw Al (o9 (§ Satud (§1 Slgedl 2 Sediments logw ]|
LxeaSs daduzal sl

x> :)i ua‘j{ﬂ‘ o M‘j‘).” x> J! M*‘)L‘/'.'Z.“ E\.wa u\,g..l.'z'_'i.‘ LZLW LLL.?.A 35-2 M‘ ‘;Z./.,g
AS Skl Gyma

Bylemdly aadledl o5 <100 - 200 em/s ¢y 79145 Sle yund slead oLy Lo @
0.2-8cmews ol hdy gzl clofis (10 - 100 em/s (s 79l Sleyuud sleadl oLl Lo @
Loz il Jo Il Slisd s (0.5 em/s A pud sleadl Wols Losie @

-0.02 cm/s sle Aoy die ol clofy @

100.0
10.0 |
'jji 1.0
R : 0.1
:]
= 0.01
A
0.001
0.0001
S 228 &~ 93 &3 g3
- 8 - &) o o O
o

(em/s) Hladl de pus

Sl B Jilie § Slogadl pamad (§5leae alases 35-2 JSa|
56



EL:):.Z.N 12'2 w).u'

Biledl gyl z390 82-2 Lolis

Sagall § Jaydl 2 ad bolasl dlasdls cliSay Ja sLadiwd! Jigw

Byiuo Byl (ol (e Aalizes a3l celo c bile (29> Wgllaoll 3 gall

Sloms¥ g1l e ot 31 ¢ 5!

Lassie Agly dic (ool as .1
(36-2 Js.adl)
(a) ;—‘Jaa.

3 03Sxall ayanll baos L, .3
Lyanll Ll Thgum i .oyl
lie oo L (gl e oSl slemy] dslog LssS (3!

Apall e 3 Y Clyg eLodl 3505 s adyly Bgludes pubel Jall zlase Janl .4

\ o~

-

'_ i 3 s Y
Aoyatl] Bl Gogoedl ey 36-2 A1

eLall 385 Joae ol 1 LI ¢

s JUad)l Uoyas 68 ez s Ledl 3905 Jaae Jogasl Bgludag Gudel Jo )il zloso Janl .5
el 2yad Laas LoD o ey 2 Bghazedl 3 caiaa]l

Jaad elay] ae Blassl AST &gl wie (ogmdl sl Ggluday (udel Jo | law Jaz! .6
Ayanll baas il .(0)(36-2 JSadT) Gl goustl

Sladl §y=a Q Lm,gis thaj).‘ Zt:a).:_ﬁ\ Joas (s Byl sl 1-6 alghastl 1S .7

Sl

gy sLell ¢ day Chxs e Lndiie Fgly 3 Ldgmedl aiss (o Boyatd] blast 3 syl Lo .2
Teloll iy s e Bl AST g5 3 yagnl]

ool JEAT (5523 (29 sluall A lsn il ud 5Ll Gyme (rass Bl a9 A L Wb
¢ gtesall oo Aalies 21931 Lite Jazeis

Sossmll pal e Joyll Cioy S .C

Teltd dyall Laaid Al 5Ll de s (o i O (Say 1306 dl

57



Wyailly gl 12 5o gl

PR PPN

Liaall a88adl ologw,ll @M Laie Sedimentary rocks dwgw | jsdeall Kads
LIPS JN TN | P PPN | S = Bt V- JCAT- SO B PO IS YCSON Y @ - PO IR PO Y
Aol b

tb.a‘ A J‘ Mj.«-ujjbj&a.”

Gl sl g oyl sl e gyl Ul (po Bole i 9 Ruslis 1

sy il 5 ! smedl i Byledl sleall 5 sl (§ ol cro i 5 AiliasS 2
il 5 LSSl St Bl LIS g C8lagadll 0ST,5 o Amili ¢ Buginc 3

i dl._x.m‘il t;u'al.w B dio d\.uat .(b) ‘5;\2)\ ).'ng\ (a) uam.ﬂ A @Ja_lb Culatl JSU.«_' 37-2J§.w.l|
((GREPRIIE R

gyl Hgseall Al e
whllg bl (e smagall alall K4, @
(a37-2 JsCadt)

(38-2 JSadl) dayll o oyl sl Kl @

collagelly Hledl g8 wie (gazll el Kl @
(€37-2 JSad1) 2yl LSO ol sl (e

Al 1 sgseiall ope Aadl cilals 38-2 i) lalil ﬁ@‘%.@\ﬁ@w) Bgdso i laic

L(‘.L!..Aj L(rl.w\., 4.5.,5.&..1‘ i ges] qmp.» ua_o,l S

z

130z dxa (Sraily ‘55MJ (39-2 M‘)

LAY (o (b 39-2 S

58



3-:)&7.” 12'2 uﬂ).l.”

gl 4pas

5aall" 2 Ly Al algy Ladd Bmgls ol olall oLz 4S,> 2 Aeolian erosion 7 byl & i )

oad) pe 7Ly Lad s L Joydl cilidid 548 45> Caimgd auseiual wlliadll ga " o)l

ol was 398 5 cm g asy| e 8L wlidis A oyl jaall pady o

daline Al JKAT 00985y Adaadl wladall cunasy ke Lgas Silus i oSy @
(40-2 Jsead)

sl 555l LS 412 A1
dady Al oLas aS,> 42-2 S o
U sl G 135a0e Jloydl 2805 (a) L)l
o i 22 S § S Bty oS LS )
Jodl aliis a8 o Glad 7L Sl

Bydiall Jlad GLES 3 plai¥ ddd Slgunl Sl 7 LI

59



Wyailly gl 12 5o gl

@ zledl ZL Bl iy 1ol chan
SESJEN Y ES PO VRV FEVV S I EVY JPAPYS
eSS e 1ol 28l Jaas @llall cillagma
Al juolially olasdl a3sis Ul gud!
dl Byzisy @bl dsledl cly; pizss @
M g Lo SS9 cllaymell sl
@bl ol Cdel § 2l Wall ¢S5 Wb
Joylly @bl @815 &) o> ane 2uely)
B siolicg i3S Ki criad) (YT e
(432 JSad) Al 2,
Slazll Js> oalally whally JayIl ch=s o€
zleadl il &Sl

oLl LS 8 e e iy gl S sTimy @

sl 2ol G e doladl e Jloydl capans

oLl o gloadll 4G 4420000 1515 3 Loyl s e Joasd Anayell
(44-2 JSa1) ol oyl chyad e 3 e

2Voe¥) Jady Byaill (2525 Audo Il sgiemll oo culide 45-2 JSCA|
w&ﬁtﬁdﬁc\yw@ﬁi I gy Adle deyuq sluadl Q.MS;}.,SQLL.QSQ_‘%J C‘}ASUQ&Q,’.

(45-2 UGN LLSid g ablad! jesmll cms e Joad Hgsuall
60



EL:):.Z.N 12'2 w).u'

Luelext| Jasd|

Al 598 Jaay Jaud) ) dadane e by el adadl o «lehs 2 Glaciers adxt| Jis|

LS zoltdl 139 e ra3l) 59rer s ¥ Jlzdl 3 goliS KDL B! JoSON s
AasliS 1.5 oy 1l momy oF J) @) blaail 3

(46-2 JSCad!) Lo 21.93‘2\3,5_@4_!\ Jaiss pybaddl cmis oo dag Lude)) S chms boie @

(=N WRREEY . M AT U ) 1M 1 gl Ll '

Syiall plbsdl o cladds Ldawl 3 suns 1.6KM J) Lus e Juang 34 km o)) 2 s Jobo aley 46-2 2

el 59500

sLall o0 69% e S9imss a1 e ol e 10% @1l audadly Aododl JuSI1 Jais
200 km cya AST 31 s3lutal Juay oof Baaded) JiSO1 Jolat (,Say - @dladl g iiad]

sda yday B3> ced old Jlsg Lasye 39l Lpaud (30 Biiaw oybas dudedl Jisdl cmis o
S ol Aol JaSI a5 Lok (puay Lt

e 70 ) aaiys sledl Goiane S8 (o M1 e Lyadad) iSOl IS cpimil 13] @

8l JaSTL A Y1 @Ilaadl JKi (472 JSid!) oy

Aol S a

O G Slid Moraine goulxll alS,Jl .b
el S il e las Balisea alaa

sbpail day Terminus gudd=t! 3l 4L d
oo bls Gxe ol lay wdx]
<<é.,\.4.bg:]| Slalh s dalises sal.‘a-_>i
.Glacial till

Al AL uylas 47-2 S|



W yanlly gt 2 5ol
=S gl

gyl sladall Cey3 (7 (e L sdsuzdl Law of superposition Gadall ST U1 6 g3l8 Gasy
48-2 i o Lo sl 13) . Jawdl § pud¥ dadally ¥l @ s Aadall damy oy Juedad 3
sedsall 2(0) dadally sl spiall (2 (a) Ladall o) (o AN LiSley Ayl cladall Jiay
Lidye 13) o ladl Slasdl )l 28 a0 LuSlay pu8Yl
:48-2 S § wladall o (o ias lies ygsuall g4
(c) 58 Gy ctanys e J5 )l szl e Al 2

Ayadl olads 48-2

sy

(3310 ¢ 3529 e Iy misall el (0 A2l b
ol ol ey s o

blisie y¢ 2929 e U ol sl g dads oC
ol ey eyl

5blo Liues @) cogdie pasy) Anogie Aeyun Gy OF B 0f poias ud (oldanall sda e

B Ll 3 M ke ST Ll Sgtana pasyld oyl

C
Aa8f a2 olads 49-2 S

a8 a2 Apguy Hetue i 50-2 JSA|

0ad¥ e ladall il Aoga, | ygsemll K45 day G 3T B glgun B> 49-2 JSAJ1 oo

Sl el 698 (e
(51-2 JSCadl) AST dmmgloun Sl ads o (Ko
(Adal) LS 08 plaialy L O delows s
e alaidl 7,5 LS e o glyan) de b ia
Naaas 48T el 51-2 US| Byatune ala bl ol o148

o2 Al I 635 unconformity 33 ¢l aue
g lads) cuun dalaiell § G sl bl (o iladall
L

g \aasl 52-2 Al

62



Et.:)xﬁl 12'2 w).&."

fus gJguzel Slidall b2-2 boLad

L gloul cladall alade Lgllaadl 3 gl
Ll olghs

AL e M iagall Lmglyunll clidall plade il
A slyell cladall plaie 5a(53-2 JSA)
Sel> lid (a)

A

$(53-2 JSadt) 3 bl sl 558 (e @bl (€) sl aay i (1 Adeall s 1
Saieall spiinll e o3 putdl Lo .2

s Halaie § dumlaanll i) (54-2 JSLAN) o

Geivo (b (€) 5 (a)

sz sz (b)

Jlll el e (ilmils gladises o)y (c)

oy e (d)

. S, g plhadl uss Aal Al oo 3

¢(54-2 JCadl) @ «(b) daldl m\ ddae & \ 4

& zsletl cladall alaie Jieadl JelSI ) mul gl Slas¥ Judud L .5
<(54-2 Jsad)

63



ayailly &gl 12 Sus gl

A pailly 54l

Sl gsall 2alusll SU3Sl 35859 Juadt Ll s duols Bosmy Zalusll Lpanll Jolye (o (K0

L3

Syl agas

Jalatl

J.Sj..g aj.a.” a.bj 4¢L:.5J| 3.& c;\.o.n.v u‘j{.” C_)A‘ u_a‘j.” Y ;LC-j NES
as¥l ol Ldlady ol 4%y alail olikl ladlads
sl ity

oW e

4odlell 838

! slaal (e Slgadl Jiad Lyladl sleall Sy
ol sdian e oyally Sl 8yl s

) slazsl e wdalls Joyll yiaa¥l 8Ll Ciefis
LIl § 2a8dl el caladly lall iy

(vl ASH6 HLadly Jleydl daas ol Ayl 13 CLIJJ‘ Jais
el Hladl baas o Laasiadl de yudl @3 7,1 (S

bl

sbladl slusel e Zalizell 1ol 7 19a¥ 3545

ol zleadl Gl Lose B § Jas¥l oLl Ca aSing o las
JeJl il

(Syium Tad JSLaT LSy s dolidl slzal e slgall 2 15a¥1 a8
el ey s 6,51 S 3

lesgranyld 558 die maly ¥ ) & panll Jale (2 Bolaed) A1)
e gouladl cliall L) suladl A Gl Bl 2l
&yl e adgrs Ladie 39yl

Ll o esaiadl galsdl cavatin § a5 OF Tauall Heduall (Say
B ysmiall Ay lodl S Al Loy a5 5 (65035 LELS ligran 1 i

Loualxl Jasl

64



74.9.:.7." 22'2 uo_}u\."

2-2 oyl pa9ds

dl sl s las 3 Bgdell Jlxll mowd (I ucliall 5gall iy ) Lo .1
S Jad!
Dla=¥lagly a
ool 8,43 b
Izl Jawl e d8ltl LA .
Il Kad @l ol He50 .d

Sl ey 2 Lo cpslal) ST J 3Ll 2 D
Tlem s old gas Jas LSy (1 LYl
05cm/s .a

Scm/s .b

50 cm/s .c

500 cm/s .d

©lotomil ool el ¥l e Lol 2591 315l e 51 .3 ©)
53> Calg> l3 B ke wlaSe JS& e Ble mlo sl .
.3\.35‘).144.” SBLad) (e i By5e oy D
Ads alhddaS
e (e 2asS .d
dedl il Sl Ol W8 (nalizes 8yl (S3I .4
¢ ) Ly boie 2alad)l Agazll Ll guiadl Lo .5
oishas i zlgdl Jady ozt @1 Ao Ludl Byatll S § 0lhis onlale [S31 .6
Ao Ll B patll 00 (aasd Leadlss! Sy
D5 G il s2g 0833 o Sy (oS Al ks Iyl b J) s bewie .7 @)
Slaiadl el 2 lgemdl oyl
Seladall sy 3 Eladil Ogdaliay Lesie Ogumslgamd! L lgs 1 Sl Lo .8

65



il g Logemid! : ALl Bl

(1807-1873) : jusulani Lo

Ly bl @lleg Uagloun utulal uasd O
euaadl ozl paall 3,88 Sl Al gy
1all 4045 Reds SlBslie e 4nlas oS5
Sllgumdl (o Sile gazme po didxdl (§ Budimia Ciud
Guls flis O gty didax 3% As a0l

Il e J3 Gslesdy

Lol JiS peds Sy matlinyLidd ole ey

(1873-1807) : pudaslzl uasd 55-2Sad1 sy

Bphio H3due e @ils mius el 56-2 S|
JalseS oS Bys3

(Sokelr 3L 57-2 JSa|

axy § Byilinedl Al wedlell o Ll g

Sl J) cdad Yl e oyl @bl
(56-2 JS&1) ool J3ST1 aS oy

Doy @ Aerdy dinldd puwlal (3815
P padl s e S50 Y Jla )
Jul Shazing sstuall LadSy gzl
Jsedls panbatll 2ugazell 2l Laysoais
! jmalldadga (udulal ol Aunsall
S 38, I (ol e ElasT o eulanll
50 Jleddl Chmddl eliee pe Ayla
A

Voud Al dileliiiwl el (bl 40 Lac
RYYESNVES [RRVERPNPS{[FOCES (IR ES| IFSPE:
dpedndl QST et Al Y5 e Sy
Lwwgy9 Adleddl Kyal

dy Sd>9 éj\ daseall ]! WT
O .(57-2 JSCadI) «dad> 5ylgdr (aud pJLa_N

Lles 08l (e Bye i ol sgiuiall e Lilises 3y adl s Livaedl oS0l
o) oLl sgiim aBige slms] (58 el 51y ) uaedl CoSAN Aalys J) 130!

Aol A8 m)) josls deligmy

66




3—:}.‘2!-7—" 21'2 uo_)u\."

sl 88, (ann ¥ LS coldaall (e S Llles ol 5g5uiall 21845 2 Weathering &gzl ©
sleadly CL..J'” K)}_jj il yxell olues (45 Erosion %ﬂﬂ‘

iead! e pe LLSCAT slasg H9sesall Kiis a8 Rock cycle joiiall 8195 cayns ©

dwbipall gl Sllea L(‘.U.'z-_’i 9l gseall a5 ddee » Weathering Lg=dl ©
4> ¢lgedl wg=ill 9 Chemical weathering LS| 4 ¢=ul9 Physical weathering
.Biological weathering

Sylymedl &y e (alanig sliems (29 gzl § | PN Koy @

sle 093 (0 I o8, Lyadly Ao el Lgzmtll Glewd (o 9o Exfoliation pdadl| e

sleall HLeas¥ 8 patuell Alaall (e Ll Lg=all (o Legs Freeze-thaw sleo| ezl Chgay
Loz Balely Buaziall

46,8y esloll Aol SO pasbasdl e 535050 ds2i 4d5 9o Hydrolysis el Heid| o
.)‘9.'2.‘4.” ‘3 O laa]! o L@.&:Laj

'&.p.a.‘n'." :2-2 oy M|

oo el 08 @ 21ulSie Slosucdl (o AagS Adladl 858 J4T aS Slump L ¥l Caay @
Angle of repose ,la=i¥! 4;

Ll @ Lhawd gy 2asazadl sleadl of HLEYL Agaiadl slsall & Stream load HLad| Ao
sleadl b5 Liuie Sediment &bogau,S

67



58 Sl Gaaey o R B el aldl e Bawly Sl lue (2 Lzmledl Slzbauadl @
el pzlin § (ol cemd s gall mlall (555l LA
Slosganydl e Aalizes ¢ 1531 (10 Sedimentary rocks 4w gl ssiesall Kads o

Az Il & pail] g3l mu¥| (2 Aeolian erosion 7Lyl dsgas o

i L Jlead! Jaad Jl e day ds.us NES| V- PESENN Y 2 Glaciers @ulell Jusdl @
Moraines giul> alSy JSC& e Lrre (S aSTAN s9sall Lasly &l

oo ety Ll upladl JiSO) eS8 31 o ¥l Adludl 2 Terminus gouelsll y@ll il o
Glacial till gielz)l SLall d9ya0 dalins alasl (o ayds Grie olid

Jeudad 3 &g ]l lagall oy Tuse 9o Law of superposition «adall S| U1 (gils»
NETSYES[F LI NWNES | PREL ORI IIEYY

68



69

Suaie (pa LS|

§ Agmtll e uady yaall e Jle 0¥ bl (e T

sdog Lypsall Al bl Sods cias .

e il e 3zl ) Ldaing sasemll (e Bpie alad Ll S, b

Lie Sl Jiadtd jgseanll 3 lah 45559 lls Bgsadl Cilyes lud .C

sduall § oalaad) o GileasS eladl 3 as2sadl Ligs, SO (il oy od

§ pharlly B9 paadl Lzl Auloe il gl Lo

Al sldl L@

Sagdl 3L wab b

S 3L Bl sl uals .C

Sl izt ga9 sl sl .d

Dstsall § sleld Aslinall Lgmall w3l 1) Sianll cliSey anS .

sl L

By9de Blg> Lt .

sl b e bsbs el

AT Ay Syl seds

Sekell sl Bgms e tis ) Alnall dgleall

osfeall s PHlal

Odeud Ledice 3l CMAT

Azle bl zeosniy ods el

S Sy paidy Loz Dol

¢ 8L Bgetll i) S e ASH o sl 038 &
(Lo

AP

Slewdall

o 3alig |

Q 060 T 9o

& 2 6 T o &

Q o T



§ el ) o eI s oy iy s 1
Ul

sbladl Jay

delgall

il § olelys

Dl e Jlie ga GYI 00 1

Q o T

ool okl La

Al Hyiaall ias b

sleally Ll el 440y S35 .C
A3l Ak ae Ljlg00 9Ai Byd Heseie od

¢ loas¥l 2l Lo

oyl oo BagSy Kads &) gl 2

Al JiSI 0dS5 Leaie Kads 1 gl31 b

i olgay K o (S &) ¥ asl3l e

Al JaST1 Sy KA o oSy @) A1 231

5-2\.3)\_?:)\ sleadly ZU}E_LQ.” QLAL}."S:J\ x> 3:1..7-_3 éﬂ\ L .

Uyl e Luslassl .a
4S5otall sleall Ay b
Jhadl §Lelasy) .c

LsaSs 2S5orall sleall 2 pze .

TS 5L § 6 (g Ly padses Lotic sleall (n ol oy sy s Y1 (00 1.

o

b day (o> Byl
Bla> (b () (o>
wa Bylm> (el o)
Joy e Byl (s

Qa o T

10

70



Sedog chmens (Al sliadl (oo 038 i 111
Slewds b

Az = G
(o) e d

¢8I Ao I LSO e Le12
L S A I B39 el dugly Z Ll ol 4> 2 .2
Al 7 L) e B JKaTg oyl 5240 7L slasl 2> KiT5 .
I e 7 L) s A JRAT Y359 7 Lyl sl A KATS .C
¥ Al 7 Ll s A asy oyl 34810 2 Ll ol > K5

B gl ol Al
Lgzmill 11-2 Loyl
sl L papany (@ szl 1S (8 355 Jalge 505 ST .13
AleasS Agmally Alinall Lgmidl cry SN Aol iy .14
Syl ydall mlids e Ll § a5 taad) dlee tumd a8 15 Q)
¢ Al wazetll Lozl das)b § wlshsdl Juduile 16
8550 Dgduall Jazs flg egud ASY landl Ls 17
Chias ssiall muatl sledl zlsadl wlansiu aS 18 )
S esally Jo ) oy M Mg LLaT dagl 22> .19
Ta,U1 G Baggall Galaall § AslasSd gzl LG L .20

@ O

SJelSIL 1.5 om gy Gyarudu 0S8 (Acbudl 1 mm Juaey 83k cigs 13] .21 *
Salidl coSTA § oaemd) Shaoll Akl .22

T4l



St yunlly 489, aedl Aslidl CoSTyall aily sl Lo .23
Tad B piue Sldis Lo 438 Hssuall (g3 o wbilal lage ¢Sy oyl ,S31 .24
A e 15 3
S LSS o 055 Y 1303 a3l Alisls §508 e s Bgmtll s 1] 25 HB)
{ES A
Zti).a.‘i.” :2-2 oy M|
a3l 5ot syl sls¥l Lo .26
Sanilall dag § Bgdgdl e uyd (2olour JSAT By sl UL .27
et il gy ddl L Sy @l,b 206 ,S31 .28 @)
S Leemdl slgald slasi¥l 4ol NS ¢Hl L .29
SLo Baled Hlami¥l Agly 5ol iy aS 30 )
©loami¥l sl i e @l Sl zsdn S 0555 Y L) Gpents xSt 31 O
§2, Ll sleadl B yan) Aasldl B4alI Lo .32
o o 52 Gy 19808y @1 3] ud 5 sian lgdms Of Oprslsemll (Se S 33 1)
$dia
Tola ¢ #1589 ddlag 50 8yl 929 (0 piitud 3o .34 ()
sl colads Lasls Angaudl Hesmll Kas 13k .35
S 35519 (yo ‘é\&Lwi S O350 gyl Heseiall (e §41 i;i .36
2,381 pe clids 3 Ao g5 O Augaayll seiemll Sy a8 .37 )
o Ao Slads 025 15) Lo Aabhied zoleumll flall e miiiad of oSy 13k .38 ()
el dyai cdui il 39 @

72



Selymsall e oyl ctSIl chmty (oS
41

T Auelyy oyl Ayl Wl Ja 1L

§ ULl S 3 g el KA i3 oS

§ Aol JaSO Klads oS

Aol JiSI1 e Al 8 aed) ds W1 JISKEY) (aay ,SAI

S8l JiSU ) 5Ll e sletal dz gy 13

NPTEN ENUIES ([SUPVN [ )'ESE BNTNES [ L4 PN Y-S JENPRNE JOS FA K GOy

§ il ST Ogilal Al A yall L

Lo Bllaiiy «ysdeiall (po Aalizs g1l oo lids 3 Lee Cms 08 (I dpoldl Lo
¢ ool ol (e Aae 848 3 5355 alS Sl oLy 595 O !

73

42
43
44
45
.46
A7
48

* % * *

© 000

* %



Climate

B~ gl a..l.aé

ES1107 oo e Byl -3 eyl
ES1108 #Lad) :2-3 Lyl




Bblis ) 85ailly seually YN 23559 5LV adid (oyall (o iSO LY sda § W 7 &
bl muzs sl 5 (ol 868 e Lidhad udy Led Liuad (&1 2l e oS s ] Caliss
Bl LiL ners Jlad algs § s Jie 531 sbliag plae ble Led 3laling «gliy aul> Lo
OleYl AST g 461>

Caias ¢ lially g Liadln 2605 Bbliall o B)lgadl (Kda gl gty ASHI Jalall paiklay
t\}ﬁ G| « badly sdsg Adas Ay 3 Sl bgaw 2aSy 8yl | il yn il wgio
13 ol Ol i @ Giad (&1 wbilgmdly bl

3 aag Aikay Hlxio Y Lpamis Bysis Jla (2 Gbledl paad (531 dalse liag
o bSiud sy A o LER Gl Uias 8yl lays glymuall ) (845 1508
31 6355 1 Aeinadl 8l Jolgadl § Emais LuSsS e Lalisell s Lol Sumgll sia 3
S L]l cadlas|

oyt A 258

seaddll gy al-3
beliogll s b1-3
sl dahidl al>y,  2-3

75



Jls> ke 058w Lo Ogadons Ogeyliell S
Mliab O N sbax!! die 'CLLon Jguasall
sl oS bl clylis) BelyBg llaodl adgs
soaiall T ) panll 4o 05,2y od
Lo zecimld ccnmll U3 e S 3k (gydul
ool Byd cLaall 3 Wgale Aiale cullazs (¥l
(1-3 Jsad)

bbby pedll 3S,o Lils muy cpgddl
slalall claglaatl sda aelud . (o ¥ Jo 7 L) de g 8l ymdl damys Lyl uddig Jayzll
oy - iball 7 3lad prazed quleol 23Ul 3805 o) elladl alall Apguls zilei sliy e
o el Lewasd! BB Ees ;w\j elodls uald! (udy duedd) B olaial
< el J) keucedl Bglo, Il 2435 osie Alila yuolel i 18 281l Lol plaad
owdlally a)).'x,” O A3Matl oyl e Q.w.ll.. Jolily ‘Jﬁ“ﬁ\ So=!

Aol aslaall daxtl 1-3 JSadI

Angle of insolation bl Aol . w “ . v

: ot G G cliadl sie ES1107.1
Duration of insolation sl Bl ja ‘ N | )

5L dgls A ‘ il
3l ) 3 28a )l il gl Liwy  ouadd]

Atmospheric transparency CS}a—” s L? 21.55\.6.&.”3
Reflectivity g Lol JS';L'Q E)‘):z_” ‘_" i<| :)T a ES1 1 07.2
Albedo (9oud¥1) BeLin gl

Haies G Slgall pailas Ua)l
2blaadly meadlly 0 g6 25l

- J

76



ij}" LfL" E)b-ﬂ‘ 11'3 u,o)..\.n

Said Al Bledl wSay 5T ol (Say auS

basley ¥l e ] 2l Joe ol

(2-3 JSCaI) Ladlg Loy 8,8 o ys L3 bl 0

.B)SJL.L}_@TJ_;\ .

s il Lpd ado Aady ol> (IOl 2aLsy
able JSan 2aadl sda w350 e
IV e 5,8 (b) Lapeay Lo (a) 2-3 JS21 (&3 e 321 e Lajiey

o 59 ll jihan e 10 DUt Kads

ASTUS s palsd) coledl Jam ) M 38,50 calsdl coledl gy @

Aadly Led 9 Al IMAS! ooy o O slay¥L 8,8 (655 il clamgy ol o)l el Sy @

I B8 Ll (S 1 gl 8,01 s @5 e guinll Bl coie 8,515 eyl by I3 iy

W9,S oyl

igaig 056,378 clgrudl bas ie (o s Caas g Luyas JSCAT 29,8 ST5ST1 3L e (o]
ondadll e dice @21 gy slgiud| s e layhad Cains isy 086,357 (idaidll i Laylad

o) e baud ueddl daal 3-3 (A

Jo> ol 5905 Leiy .(3-3 JSaN) 3,801 oy U Sl (o 1 e bzl (1 (et daisl s
LalLdls Jellly Ll 895 0 Ml Ll ¥ sl el Bl uaiild drlgadl el 058G «Lands
1eSs 355 &1 algall § i eyl i § . ualall § b piall i gy olidio (2 2ol 24
dail 80 lawgie ol o (JE Goyd) LS oS (e Aalaia (:;T Leke hases G duaidd) 4811

Ll izt § owlaol ale s el

o091 Bydidl J) il pay9us ol € 13] Le sl (MBS e elid yae Bbeiue B
siud lalaies Ladeiue (uedid! Lo By 1 Azl &0 Tugl oyl 1 3yl
lila oMy b Likiw! g ul i

77



#Liadl :3 ]!

s | a9l

daw e addl s g L adug I Aol (L (2 Angle of insolation el &gl &)
Lo (roga cdolay slad s (3 Lwalid e 2glil e y3lig . (¥

o231 sle o (e Bagas 0980 of oo 2255 23.5 s Jgo> o ¥ Olgs sgme Juo @
Jled 4295253 (oyall5)5ls e s Aoy §dsgudl adge ©

(A) et gl (b) -l (€) awatt

—48.8° [ -
4190 Slad s gl 187+ 88.2°
Al L Ylad 25.3 (o yall 5505 §
[

bl sl ad-3 JSAS (i -2

412 ylall sie eaadll Agly 095 ] oo 1ns Jleddl (a1 dad ey esliadl 3 b
Aadal 89,0 8,L A9l 095559 Ay

2y3 88.2 ylall e aaidll Bl (0985 - il slnsly Jleddl G M1 s ey ccipall § .C
o Bsgos 0955 ueldl Y Vir Blo sl 0500

e Lot ST dolies (e 4715 Lauds a6 340 208 5 I kil 2gls poal 353

sloiadll s e aas pyell edl @5 gl i ST ol iad Jllls )3l

§ shd aye 3l a5-3 JSadl ol .a
Al B 5ld) B98¢ guall L ATy cauall
e il A3 3LeS 00985 Al sin 3
SASY! 2 aedl Al §

Lewds s94all %S b5-3 JS&dl i Wb
sda 3 .sliidl 3 augl dakais 398 §ydidia
Sedl 3 Leucadd) 23T S G985 !
.8 22!

@ (a)

@) (b)

)

78



‘_’b)a' ‘_gl& BJBJJ‘ 21'3 u.o)..k.”

ekl sl a1-3 Lol

Shalie Lt Loy 5yl Silays @ A5 LAIST eliSey Ja Liagid Jlpe
cMas ol 39wl ol Allas dinne Slaiye As)l 3, ol Ciyas Lgllaadl 3 gall

2\.2.‘&]9—4«.” 8)‘)2_” ?4?)._\.‘ L"S)J.\.J u&\..n..a.n 421.13._3.:.»

ol glasel

AT -1

oneadidl) Al Aymnd ilgo¥l s 6-3 JSCa|

sadidd) A9y Ay il gl uezes 6-3 JSCA i

L 1 8,801 e adlge e Ly casadll (ol Allas claiye o 8 s diiuae Elee A5 .1
90 3> 0 (e payall J5190 adlge pe Led Gillass

Byils @l Apaaadl Alaadl e Bagae (el 243 Comy (uadid] £ gud (§ 2w 1 8,801 2y .2
(elgadl as Jiay yaum (o,all 8510) 0y o2l

35510 Jawl .3

2390 (S i Byl Ay Juzmaedd Lzl )1yl Aomyd (65 ) bl il 4

Wil el puyly ldaaoll 5w .5

Jloe!|

3ol ol LN alusrwl (o Jiadl Gl alusiwl lad13k] .2
Tiad cMeall Cul 13 Ladgm ad ol mludl 2aub L Wb

)] 8,8 7 3g0s ol S5 o 13] Ayl Jpad cliley (4.8 .C
Loy &I M jyatss pwds S| .d

79



#Liadl :3 ]!

w:.u‘n

JEV

dalaie e uadd| Aail 4y cdai 4 widgll 4508 2 Duration of insolation (e 50
Lot G il B9y (0 o

sl 3Aeli 24 50 oy pier Sy kil 5a AT coubasll ie @
24 cpsill il eyl 058 casall @ Aol 24 o 35 3 el i) 05Ss Louie o
(73 JSadl) psl § el

eens 21 SaSH ¥ § Julll Catand 7-3 JSAI

\
2oedl Aol 24 595 o el 3kl SCes «crudail] i @

LeS 3 il sl L35 oo ¥l mhase 81y Ay e e Bkag uadidd] Ll oo NS L350
A8l sda Le dalaie LIS ol @l cleludl sue Baell sdms A ludly a8yl fall (3 25U
Sl i il paedl § Aeluo 12 (el 800y Adle il Ll 065 cslgadl os ie @
" - @Lﬁjiw-ws‘)b}
3 et e i8S 13 Amgull 3 G ouaddll B 055 pplasll o U5 e 0
Sagell § el 24 Jlad Al Aol Ol «ell3 popoll @ Aol 24 il
oueadid) Lpd pas 3 ¥ Ay ) dsnaiein (ua il
£ gui BILA O9ST celil dys . 381 348 1S
."‘..~. 5)‘)2—”&3.')-3"5-5336”‘.... :.I‘

80



L)b)?' g‘.& ij‘ 21'3 w).u‘

Sl Bl § agdlad
g of cladidd) 1S olide ® Atmospheric transparency gze)! Mall § 4dladdl
£ g4 D) uoS.a.n.l .u'ajﬂ Ela'“ Jl J}@}” Y M‘ £ 94D tm.'i L,,S“"”j 9‘3.(‘.” L,? 533_?5.0.” ¢Ladl

Goxl ML ¥l dhaay oliatol @ing csLiasll ) N P
Ataiell ol o(8-3 JSad!) Lilysl e xSl (pe 85 Gl i dnliey celg Il 3 6yt ladindd Sy @
N Lzl w3yl Ay ey (338 (Soedl AN 3 Adlasdl Jlas o gl ol ailiac)l e

e oL & O Sl Laldl yady dsl 8500 (B) il § JsSs2¥lanbla 05 0bst (2) 8-3 JSadl
PV EEPRTIN [REXDOOPES |

s e aelud Q1 Jolsall ol GG Glsill (e Laasiadl gomdl DAY 48la s Jas @
eSS s § i 1 Ayl ygmall iy
e SN (a0 ye dal (sl (Lo el (3« piall kel panlly G Agasdl cldanadl pdd
Sbled dayl e Gl I Adlad (olazs] e gl Dadl die eslud] Oyl S
a3l 8511 sda I cdus (lg duds, LK,
d olxely Legyey punddl 39y Hguo Jaoes
gl sda (§ clawdd ¥ (9-3 USATI) olidl e
& Slaiadll e oled¥l sda Gl al0s Ul
Lalisee Blodl cidd (@ (2 Slagutl 0y o5l
cowe Janl Iy e cijy el s (w
& 4is ol A e Jsbl wlilue uedd!
& o 13 AST ciad, 4l JiSay Badall el
GS1s yont ) § mmms Golll (L8 dighoy ¢l ]l
¥l Ol dad| i sl il s Y

w8

81



#Liadl :3 ]!

A Sas |

&1 831l dals 2 Reflectivity LewlSai¥|
el g L Jelan o e gual] (S
o a1y wSaiuw A guall 4a il o e 3> 2@
139 Belasuag « el mlasadl (3815 ek sl
LA Sgadl Bl dAdgeall i) (S b
(€) duoliaial @iy o1 «(b) Gz of (a) WSaiy O o= J@Jjﬂ-j spall e o
ol g ) Jgamsll
ggatl BB (e BT uSady cdiiguatl ABUTI (e AST lieS &STlg didised) Slgadl Snias
o> Ol S § LwlSai Aol Uz gl

e Y3 Ol e ST digs a3l
‘@-A«-‘;J‘ Qﬁga I aws.a.'m.” ¢5.4'4J| &La.‘i.a\

S AeS alondly ltld aslall oglll uay @
A gl A8l ye

O Goyas SIdl elpasdl S Gates @
Lo (e adud @) dsgall A1)

oo AST &igin Bl Breoll Jladl ates ©
ZoltI slaiadl ells

] QS\..\J\ J.A)." 3i (@Mﬂ ﬁz‘ﬁ‘ .JLA) j{.' e hd
Ao o Gl e saldl clbsbad) gblie @ osll
. g - ey el my (uedd) o] Ay

sl o e g5la oS @3 2019 ale @
e . s capall s U'.‘.-’-‘“‘-U‘ Julasd é))sr‘ Uj-md
g sl 3 @8 05Ul s 5l 12-3 JSAI (12-3 JsLadt)

(c)

82



ubjﬂ‘ LﬁL" EJW‘ 21'3 w)_\.n

(ged¥) Belin gl

ZLL.KJ‘ w‘ 43U QLAD-LA 3.3)\.5_‘) Lo oz LSL‘; u.u.ga_’m.‘\ «;%_” wl._.di_n Lfb Albedo 59‘-4'45-”

AasLad) 3lgell 3eling 1-3 Jguz]|

oo § odawl (b) 9 ayux 2 (a) 13-3 US|
2‘551" QL?-).) '4 G‘}Q." E)‘)J- a_?-).) ‘M

83

el gl 83l
0.01 L dawd
0.03 roaall Loyl
0.12 Jb o
0.12 Ly Ble
0.17 yle duys
0.18 LiLa Led!
0.20 YDA ESY
0.25 sl bl
0.28 ApE|
0.40 elymall e,
0.55 RES | - H eS|
0.60 AZVEUNAES]
0.80 RURES|PIk]

@ -

e Asl]l
0 Lyl e 36y Lol = gl IS (mias 31 33L1 @
1 Lagladio 8eling Lol o gl S a1 3L
Ledslias G0 aaiLadl 3lyall eLiang 1-3 Joumdl sy

il Al
Lsguall Lyl d8%i9 ¢ Guos C}'A’.é.o.“ Ll e
Ll e Sz o 0go

Aeling 31055 AST udel i) mgmy Lo @
@b obladl e dalizs ﬁ\j_'& OsSs Of o Sa @
Lypgigall SLGI o) e Aalise 5:lig
213 sleal (& Slyagiall 0.12 Laylade 5eliag

sigall Sl sl "oyl

Jay 4uSay L AST Eg0o eeldl o0l uSay @
olasd!

i ¥ ) s Be Lol 33,01 13-3 U sl

Amba Wl Byl Ay § il

i oy de a8y daday ol il sl o
Alal Gyl deg @ouall

Sl Jlsb ezl cxs o9 31 8,y dmyy (A ©

4

il sl €5 oy 38| il sllag yinl 4S5
Gl

-



#Liadl :3 ]!

5:logll obd b1-3 boLad

o el clas qx> sa madll) dempady gawdl O 35 caS eladiadl Jlzu
$8elingll ‘3 (4.239_‘«9-"' >

cEig3eldl e Jony yT90aS  pio Socb 7 lian (S s g4y ddun Aglladl 3l5ll
7loaaoll chling Aal>- 2ate (S5 casla of (adlall) SO zsll
(U“.""-") 9 (aecls) dalizeae Lglo ébﬁi cs guall ulidag :"53@\

14-3 JSall Loyl ol gl

@ I Lol so e 09940 Lad sy gy ol 7 Lumall a1

(a) ebian 48y9 (o wSasia]

igeagSIL dlimgly yadlull St .3

Lad 5eLayl sty adiduedl obloy 20> .4

@ .«‘aljjz’\» Bely 8 sl LD
SlasYl iyl .6

G9! 7 Luaddl Jas .7

oolSai¥ dad yumdd (b) ol e Bl pio .8

gAES|

s gl e e 8T cenSe Bale T b

§ Saiadl s guall § s il (I (b) 5 (a) 3 slgell paibas s .C

9132 5 Ll @ cudl ol Leasys Gl 5Ly elibily daelud o oSy a8 .d

ekl sl 14-3 US|

84



&)9' g‘.& ij.;d‘ 21'3 u.o)..u‘

1-3 oy pa9dS (o

§ lall e dle (2 e Baluse 3udlly pzeall die slowdl s 3l 1 @)
slieedly 7 Ll i slowdl 3 AST 6k, cJlia .2
Lds ST ualal) mgmid SLl 3 pueddl pslase s b
sbually 7 Luall @ (udy DLl @ 851551 g Lyl (5l el iy €
s luadl 97 Luadl § godl Ml e Jsbol ldlus e oy uedidl s 34 O sy .l
sl e dde (2 Les

oS e asall § Aelis 24 Luadd! Led i oSLel 3 3l 3l 060 o oSes i .2 ()
Sasdl @ dcbu 12 Led 343

e AL ABie (P uadid] 5 540 8Os O]

02 ] il Aol Aeal § Ceud (el s 945 B ()

o2 (ndead (s Apea¥ls oo uaddll 2919 e dill ¢ 94 B O]

| dag coralxlly il (yo IS agll 3 gl o0 Aelis 24 e Jiams 301 sboliodl §

135 e S Jazms

Sl 28U ates Losie 53Lel) iy 13Le .3

w

2 o T ®

(<[>]
=

Oxwd b
A8z g S .C
TL9,S Lol Gl uaadd) Bgly cuis oS 4
TAa 1 5,80 oo dalises gbolied maudl 8yl & y39 (uaddl] Lgly o A8Mall Lo .5
.6
7

OO

Soolall po s gl L Jelany (&1 2N 5Lkl Le
S ially 5yl hliodl slasy AlSai¥l claldl alylsl alasial @hb L a8

85



[4 i, ﬁ?—' 2 2 @_‘.‘}
cllagay of pbiug ¥ s clow sluo 15-3 JCad|

shid Jiady Sl Hhad oS e S 4
redd (15-3 ) anss LT oy
Ogditay cpaddl Geldl y3bs &0 Ble day 1300
Slianedl oda ae Jaladll 3l bl sia 3
duss 3 hliall jany @ walall 058, 2,0l
Bl 31y b o el AT ae cdiadl laas @
sl @ alianadly o ledl Glawl (ol 1ia

Aalisll ol Ll

Sladl had 3 &>

ST GEFEETED

Convection cell
Climate
Sub-climate

Tropical

Tropical rain forest

Syl Jesd! duls
tuw
FHgle

L_sjl.u

yloiell Bbaall 511

Savanna Lilale
Arid J>15
Semi-arid J>18 i
Desert ¢lyeio
Steppe o gl
Temperate Juias
Mediterranean Jowsia papl =
Continental S8
Humid continental by L8
Polar wlad
Tundra |yl
Paleoclimatology peaall & Ledl le
Carbon dioxide 093,81 wuST S
\Deforestation < Llad) alls)

ol dhw okl O g
Jasel Sy ey (3l Cadlall
Olaexlly Gaxdl M (ags
Joell il 7 Lol e

Fle O oS Wile Bygumy 7yda
cooyadl Byilay aimn Lo ddlaie
BaS wple Slrbais oo oyally
Busladl 7 Ldlg c sl oy lig
kel Jeddlg g Lasilg
A of plell oSey 41 el
5yalls e Laedatl ElusY oy
g KAl bty gul
gloly bl i)l dis oludy!
Al e

ES1108.1

ES1108.2

ES1108.3

86



iLLAJ‘ 22'3 u.q_)..’..”

Sl ,d bndaseddl 3 # Leodl o lun —auS

e G 5Ll e calisea i pietd plladl § Lo ol J ony p LIl casms, T s
bl § cads U ol
Sad] JLmi¥l o | g1 ISl 3 Lty 395 1 oL La

RTISTIE FWPITRFSPIRT

: oo r:_f
S &Ll loliadl a0 @lladl § Raliee Bl 25 Lo 3lolia eladall 50> 16-3 (S
Al Aabaie IS 3 ol (e Aalizes g lssl Sl il gl

ine § s
TSI ells ) laddl Oguu s 130y § el caads o (S ol J1 1L
S Jdraddl Fladl gblis J) col§ 429 oS @

Tl F Ll gl (] col€ 429 @S @
S albaall #ladl bl J) col§ g oS @
T Lpd Lpapdall @Ilaedl e oY1 § &ty (SLI g las ) ) elidl sue Lo @

Tlaygome OLud ¥l 058 wllas e UL SLT lgylisl el elidl sue Lo

(dss1d1) 9 i 8 o9, (5-\&_7-“6-”.45&-«”) S (L3geS)

Sly 9SGl
g dalaia] Yuiaadl dakaidl 4l aell dalaiad)

OLai¥l Laygoms @31 alyes Lunnids Cdr olss Letd 3l alazadll s ptall SLE pany 17-3 JSAlI
87 )



#Ladl :3 Bus gl

o O ol sy 8 30 300 Le dalais § uakall iyl Latigiay Climate ¢ Liadl 20z
o (po BYTBue Lo Aalain (§ 050aT (B yiiu ad ¢ Liadl Gl (5T

bl e ) o2 plass 05 (5 Liall ol
Byl Amys daZigtay bliadl sdmi ays b
Syl g 183 KA gy ol Jslany
Ao s Ll gloliall 525 g1

shll .a

ghall 4 b

Jaaddl .C

Sluedl .d

ol e Ladgas Aolall # Liall ¢ 1537 18-3 Al (Glsia) slsiadl Tas a 0yal gl €
Slhisied! (Say fo Aslie his s @l (2 Sub-climates due all ol liadl
OSay Ao yd bl ) ey sty A lis Balaie o gy Ll G5 o Al 2z glgucel|
Al g lall a3 o el dbadly 3uslud! 7L lg 01 Asledl loalasall pdigel

Slslie 2929 oS J2

2Ll olss! ws‘;‘;l‘:;.d‘ Byils e 10 daliss
b .- . 0 LS

'—I—lc Sl 04)""”

/-\ )In.a." Js
\i‘* Chise (19-3 JSadl) # Liall § clodlas | Kas o
oozl A e aeliall Loyl 2ls ) gaif @

Aas o sblieg Yolaa (el
e 8 o e Aol Al a3 19-3 Uil Lell e @) Bl e BLall 1l sl il o
' Aglye Gblie 7Lyl

88



tLLA.” 22'3 w)JJ‘

28 o ) sla¥l Jelan sim) . uadd! ¢ gu day ¢ liadl § LI (e 31501l s 5llaa¥l Joloa

A slgy s 31l o M el g d Jotind ol graadl Lot e ¢ 1) ool camy el o d lyga S 130!

Al Bad e Ll Jaws & ghmdl ezl Slygs ol aslall ol da Ky . cadaall e 35l 615l

® Convection cell |l Joxtl duls

o 0 By Bl aeis sLall of elg Il oyo 2sS

Ayl B39, ST 85leg Buclis by 48T 55k

oy Crdeadd] Ay

TS SEPE WENQIE PINES PRI I -
Losg sl o Kads o (Sen ¥ 8>l
g

i jael Gl dos IS Kais b
Badoma paye 593 oasd) (e Bblie
.(20-3 Js.adh)

Byoeis ¥ Lawds Jo> (2331 Gl cuy .C
1§l &) s, N gl ol W 20-3 St JLedd! ] sl gldl Jesdl WIS
o2 G Gl 5yilie gzl

et (L)) Aslsdl whlall (Kt .d
Soll ORI 3 g5 &1 Josell LD

cllazll § Lymdl 28kl wllall 0 e
(21-3 JSad1) sl WIS &yl il cazes

sl bos (o cpally (2 glolie il

SECCREV /PR AR RER ST I PO JENJITC

Adls Jid g

bl § el sl Jodl s 21-3 5l Ondadll e sl padl bl il
3 0555 @l Ll &ilylg syl lLally

#lally « puabadly Bsladl 7Lyl sdss &) 2 Ll sda 45, ()

89



#Liadl :3 ]!

2y ool A Ll alaiall

Ledy ccagim 4y0 25 9 Jlad 2253 25 (o pall iyl oo pds
Aoghe A2y 18 (o (el 81,2 ilys Jadugte

Lol Byt Csgizmg Apgizedl el Jleot &yluadl culs Ll s @
(a22-3 JSAJ1) ool ) dagell 5329 Lida 8l

)ﬁj‘l.pm an.wuh ‘..\.q.” d]c‘.m.“g\ wu‘wﬂsuja.' j\.lSLJiAM‘L;)‘J.QJ‘ <L) &B"JS
{(b22-3 i) a9l Lpass (a9 ¢yl o) dus el Aalaiadl 3 6 A1 el (0 i3S 3
NETC{IRES N FEA TS A1) PVINES VN PO (EI WORCON ) JEI OO [ CINPIPIES { W NON [FNON VSN
(omall) glichs (cyaadl) sbiardl 51l ((uan) 8yalally

" Y

b (a9l (b) Ltk )l 2au> (1) 22-3 JSA|
yledl Sydaedl Lladl Jas e 48 L5 Lie Tropical rain forest @laell §adasll 2001 Jad
dzgn llall @ bilguadly Sblall 1S53 48T puaty il 3 5laddl e wle 2,000 oo AST e
lia (rass @l 3 dmdl Sl ¢ el Cavas (o AST

(23-3 Jsadl) (g8l ¢ Liall

Dbl gas) hads (o Lylaadl slacdl SLL G e
Ayl dalaiall (yas Aueyall

Bag>se »>1 (£55 lie &ahis (p Savanna LLELLIS o
L8 § Laasiall ghbliall § gwlal (S

ol ¥l ams alAzadly oladl slaas Llaludl o

oo le 500-1000 e Lafgrally Llaludl Jaxs

Balaed! Ll ALl gl 23-3 US4 Ad) 35yl
ol @ Lgsled) )

90



.CL'LA.” 22'3 u.q_)..’-”

gyl 2usLiad) laliell

Wby A yled) 2 Lol Aalatall § 55391 (2 uadidl ¢ 440 B0 )
Jolaa bolasl catung 3 ae Babicdl sda § Gl pan) dzgs
e Ayloedl Lalaiadl 2yl Ll gl ymsnll s Liadl iz g5 ¢ yla]
S i, 81 elymiall Caiatie § Jlod 320 23 oyl 550
Fl ylad Aoy 3 sloradl b (e Uoyas @ 2,500 Aalue e
Aol daliedl A8l Sl 22,325 (o yall 5505 die Gol o
Adlesd! Bpal (e 39 Aoyall Bl b s Golall dzgs
Leal olaneg cdawsdl Lasydly dpgindl Kuoly Ldliuly
(a24-3 JS)

oy (b) ¢z (a) 24-3 S

e haad L bl 3,40l § oSlel clia lagias of Muld Blaon s S cArid «ilLé»

e Juazes 1 sboliadl J) Semi-arid «ia 3 didn mllamoll ado Ll § el (e oo 200

el @ 5Uaa¥l ye wle 200 cye Sels el Lais

e Juamiy cdin Jlall Lead 058 a8 of Gl elas Lead ud dakais (o Desert < yxuall
st oo e Lol o (e 12% G lmsall Kid aiadl § 5laedl o @lo 250 (e (8]
B Sl Q ey Syl

0555 e delug Leacliad! § 5lad¥l o wlo 250-500 (il Als1s 4ot Aalaio (2 cogeuad] ©
(024-3 JSad1) 18T il slat

Sble 2 sl s e oyl abbadl Kl

Lsiw Juns ol jhall Jolan 208 § 50 S Lglymso

il 0585 51 2B el e Jummes G lsbial . ladll

il Ae e A6lo Bl Ly iy 095G o (1S celadl (o

29 el 4s Lol dalaiall 3 pds g8 (I3 e i Jlis

alladl (el s S (25-3 JSad) ool Ias pe 2

Aalaiell G i sglease BOFILN gLy (Lmins)) LylSx 2slynadl Babarall § sy

S e Jiam LEST (28l g2 25 Ll . ; :
St ge (LeasdsS) Basns (Brg8laiun (Lusadl) LLT uasly (i)

91



#Liadl :3 ]!

Al A Lid 3loliod!

Sy aall (3 ddoyg dxdls Boladl § (2 Uuzaddl sblddl o

Adasll 8,60 s Ldnwly iyl (S 9 859290 (29 . Jusas sl
(26-3 JSCadl) 4 gzl

e Aoy 66 9 A5 25 opall Gils o bl sda ads o

L] S il § Jins ruse aia 26-3 21
o Sy ccmall o B8 slial paan Lol Aaied) 2ahidl 3 ool o pline Giass
Od Auiaell s Ll dalaiall § dus I oed! Gagass Bl b¥ell @b cigimmg «Ju3ldly
9 ¢ (Lswdy) 55ug09 ¢(Ludy8) udylig o (A8 sa¥ Bumiadl l¥ell) <yguguig ¢ (Buxiedl 2SLanll)
(1) sl gy (Cmall) (1S9 «(Loled)
I ey Gdo Wuzaall dakaiall § £,9 7 Lis g Mediterranean Jawgiall pan¥! y=dl # L
Byl Slamys (aageis Mo il plane § cagad S Ladl el i cwsiadl (an¥l =l (oge
550 3] &g0 2233 30 (oAbl 5yl oy s Vg digiio Silanys 10 (o (3T ) 4 L5924
e bwsrdl (ao¥l =l ple SKad, @
Lerd o BN elaaed Giyall Jor Ll
Lozl Sl o
Fladl lda (e 27-3 JSA § day LS
LiysaddBs Loyl iz @ dmss (£yall
Ll gy oyt g oL 8T gy o A
sda 3 chpall Bl Azpy Laligie dlo ©

"

Jyrilas] § sdusdl sy 5oSLsol dmuns 27-3 JSAI Adle sbey ao cAgie A0 20 Aol

LS5
92



.CLLAJ‘ 22'3 w)-&.”

Aedaall Aes Lidl ool

bl us @I gl @bl e 1y Akl olslioll aa5 @ ]

28-3 JSad! § LS Jguaall o e Ll J) (6355 Lo 8,1yl Ao N

o2l Gyl e sl Jleddl ) Apdasll slsbiadl azgs
gk 4253 66.5 5 Jlad Ay 66.5

ol LY (Kl le § ol 28-3 S

@311.”‘9 ludidg luS JleidsS L)SLA;" ‘_,g_lﬁ Jdiae sl J}Iﬁ-«- <l el ‘3 Aodasll ol ldl e

&JSL,\SAJ.C;LL&J‘ M@JM‘ pjé_\.nl.b.wj)jdiﬁ_w_“j

Adall 3 paall Goedl Jedd dpdasll S Ldl 3 gaedl elin cro sdiadl uladl elddly s ) aien

(L) s 3 iy (el suimiall L) ST 495 3 2 sG]

Sl wedl (o 4,811 3bliadl § (£58 7L 32 Humid subpolar odo 1 qladll dcd #Lioll o
BSasd aslad

LigSw Ligig wi¥aiglédgs (3 Humid subpolar ab)Jl dudasll i albledl uegs @
Adledd) HLL H3mg oI L 833329 LSl g
10 oo zolild gine ladlud (3 (29-3 i)
17e 30 9

s 8yl pdl Sl asis Slisb eliadl oSG @
Aolgia pdl Buad wazedl &y

(Bolell sda § L d Ludxll wlsbydl e




#Ledl :3 Bus gl

ot e yall Aadadll s Lied|

& bl Baad Lpd uadd) adid ¥ bladl e Jodal) el
(30-3 JSad1) el
Jleleadl 88yl Sy Juas . dizmin 55 (o yall 5,505 35 ads @

o]l St Aigia Ay 50
).Q.JA.J;A.ZA.).LA > 5

& Raslgll Balaiall Lol JLeddl Laall (o o 1000 2l e 285 Fumsg A0l simll (po A garmn « (o paetans 30-3 JSCA|
ed e e Bbgrually (o ¥l Jlei oadl

a5 13) ey m )1l (e coleadl J) oy 391 sloliadl caddals 3} 1da Juen - piiall oz (iigie Catiany

& Auhall A liadl gbliadl uags 48T (aazss o 8yl cleyad oSy eliidl § Gyl aulzll

s lyyzj\ dadaall BaT cpay (Zt.bsjyiz’\ eS| QL;Y}.“) \S.u&ﬁj 4._\3)4.'«.;).?-3 JiSe Lewgy Jlads

! ylie e el Blake Zogiad! Adaall 8)Lall K G a8l 39 Apgizd] 2aall 2alatall

A5 TS5 94555 60 o yall Jyls (i ads cAdaall dalaial] £,8 # L (£ Tundra |y

Agte A2y 18 ] et w8 Ll a «Bgie oy 10y {81 Al Byl yodl Ay nigin gy
e blasdl § aelud tus ((31-3 JSadI)
Al a Bl

oy ymah O had) wyle alhud (Sey
GAn S pall (§ Sliledin Bue
NRIPES PNVARE ENT-ES A

94



tu-c.” 22'3 u.q_)..’..”

aus Lol dalaiadl Ay 2-3 Lol

Sallaall 3 clae Claddl Gelidl ¢ L] cliSey Ja sl e

ooyl Slias o1/ 9 5lge Aty slge gllacll 5]l

Ll (0,59 a8l abiall clls § #liedl e 2y (Y1 lell clils d aBge cojis|
lallaall 3 clas

2yl ol glas

Aaligl) s L p.”.a." éla\_m O B Q\-L).A.,z.a (s e A

CaiSGy Aalises hhie Acgame S a1 .2
S Cimy (323 JSAN) hia dsher
LGl 3da 3 Fladl Jazs @1 Jolgadl
~J‘5}J‘Jb5wl§5iﬁ
Gl Lbasdll Lia e melll (oo 23S Goimy
spall g G delig L Jlall zidy
- pegsaills
Giw Lcly Lo plall bilass ablid i .3
G fesimn Sosll omglas e Juie SZBUEA s il @bl Llas JS 15L

Bulg 48y =

_——"‘-/-“f-

Leis
flil 8 Lot alexadl) 5 tall adlgally (L300 adl opo Juad¥l gl jlLasl e oSG 4
TN

A Lol clidlaie 8y lidl ¢ LEY g08 def of (AT oy @8 D

eS|

Tl | (@ & ladl Aalaially dageaall cliyalied 30531 C3lua¥l L @

¥ sl ualalls Lo 3las Lo dolieg Lais ! @l bl dahiadl dagyoll Jblzxll L b
Ty sl (o

S13ldg (lape opo Andle BT Lrasg dalaie 43T (o 1 e 8 S0 s Ll 3bliadl (o 0 -C

95



#Liadl :3 ]!

cauall #Liedl ole

Gl 3 08 Lo .oSoS1 7l (e 2w calylide 4.5 31 I 48slelys lias pe (o ¥l # Lo e
A 318,801 i wlama oy el 08 (33-3 JSAT) (6yloeim (N1 s A8y 50 Al gl uLile
O il (2 Lo iSG ey aiSs ol il ledl @bsiung ¢ Jledd!

Olagadl § S elymmiall § iz h 8y 5mte 8y 33-3 USA|

ool e Baiedl 4 Liedl Jelgall 4ulys 9o Paleoclimatology pandl! 7 Liall ole

18-cnzmus¥ly 16-cnzmus¥l Spdai plasiwl, ©
3 LG i slalall agdatu (34-3 JSAJI)
Byl il ys (9SS Ledie 03! 2 Byl ymedl Ay
L o el 18- €Yl Aud 055G dadipe
16 (nomusSYl galas 2w 4845 .16~ cneusSY
Bylymedl &y e s By 5erall Hlea¥1 318 4
AL desd! sl s

& (CaCO0,) p eIl ligs)S (ol S8 Al pall ladilly il gumed) Colal Slads o
s pe Bl clls 8 eledl 8 Bszgall mas¥l pillas aserud (s Kads gl sl
SN s § (o1 Byl Ay e 7 3lad iy (S (B yieomtall LLEN § L5l B

(35-3 JSadl) auleddl sty clide Julos mosa ©
Ssrxs 3 cpadl e Fladl AT b wumn
Sl DL oo slga e wdadl § clelaall
el 0385 00y S

S jsllas 34-3 JSa|

ool 3 ool Flie sl e Jus Sl ydse dags
Q@ UsSIl ST U @lnSys ol dgedl el al
)t ele

) St liae 35-3 Sad!

96



.CL'LA.” 22'3 u.q_)..’-”

el ARty cnST

LSl byt w35 oo ¥l Lpates @1 puedd! 2aal 28 Sy of cagall S0 bladl) o Sa
oS3l M Alacs oo lilassyl oda J1a5. 0050, SI aaST LS AN (amng jLall 4
S bl g9 8uaS e el Al lude daiay. oM mlow J) puadd] 2asl o J3T LiaS
A ladl jadd g Jaesell L

lgad] alaiadl 3 ¢oLoms olyallall IS wlle 6l Lo oy lis e ol palls Loa Ll gl
~"L5'3L(r” Ja.;xl‘ R

o< oLl ol @ sleadl mhaie 8ylym Ay g Las)l Al Sz (D36-3 JSCAT) giidl Byalls
s6ald! bogmell (o &ylaedl Aalaiall pe bl Z L1 0S5 Lesie gl Gy aedadl Lduas
& oleadl o Byl Ay (olassl Ayl Giuzig Sl (2 Ludl Byalls goladl (o Cansl

.ELL.:_HL_N L@Ym O ;L;.SL(‘.” .]a.gxl\
\ apske dim

(a) ' .
o) . e o,

L) sl

PRETIN
(b)

E.))Lj bL_l_.A

Lzl e Bylaedl @ahiddl e Byletdl L1 0585 . sl wSe 5o (37-3 JSad1) Lud| dad
3 Ayledl dalaiall waae Slele @yadl slomily 2rdlll sleadl I3 ady . solall o $581 ¢ gall!

Lole 2w L e
. (@) N )

Ll il Laes 37-3 US4
Led oy | lgiad) s Lo WLe @ladl g Jsladl cibgiune (e gulul il Lusdly gawidd

31 aBse § Oliasdy pdse § pdsie pt Bliax Ludly sl
97



#Ledl :3 Bus gl

2 yad| Sl Ladls iwt,.i_u

ol i o Uggun il cllblid ol ccaglladl oo g yals Slam ¢ Ladl 5T a&5s g8 Juls lia

- o | Rl BN o wlell L ks e
= — ph=llazys A £ (s % -

3 06 —;:if'm')ub -375\%; 03-3)5-” Svony g’l-” #Syob dl ‘Lé-’}‘-*—”
:'1‘ . Ogulo (po ¢ 3> N w

1., 350 5 Leliall 8yl e ayke o padyl A8
5_02 el | 1325 ;: oo 1532 280 (e (1750-1760 saall 3

é F300 31 2017 3 Ogulall (10 el321 406 ) Ogulall
F 275 :1 (38-3 Ui

%;]j “lo0o 1250 ;i(i‘o' 1750 2000 oo Addl ShLe e lasdl Al L;ﬁ-’" 3

ity Ballall 851, Ay (o Ayl el 25501 383 U1 EF A 2985)l Gy Amals Ol |
.05.3)5.” deuST (L;a..g.JaJ\ jl.i_‘\j Ja.é.l.‘\j é)MJ‘ p.za.‘\)
(a3l el Joay ¥ Al wlile (e 4l e Carbon dioxide ¢gs SIl auusT Gl ayad @
Gralle 8lysell Bmys 5 L)) 3] Sl oM (3 09SO ciasST 3L B35 5055 . SYL
olade S0 Lealladl 5yl sl A ps Laligio pasyy @
&MW@SWSJjﬁ&TWTM\SJ}f ®
I elgradl Tas ) cadadll e lpdl Jasedl calygs 3 ilgall pany @

Sl 2 LK cnbilagally laztly yoedl mha s otoe g Ladlg Bupaddl Camlgall slsjl @
Al e s Ll

& (39-3 Jsidl) Deforestation = LLatl &l
J5.44_x,0 Lal a&\.gl.é_” R Zt.a_wb Ql}\.«m t[aé
Slbus el gl cdsgams gl il e

NWAISTEVRY
‘ Al Belag eds Ll 2 (o @
: Nl 0eSI wgwST G abladl Jims o
bl i) 39-3 Ui ’ T )
ST ) gy 93,801 a6 blad] alef e oo ¥l

98



tLLA.” 22'3 w)JJ‘

2-3 oyl pa9ds

Syl dasedl e Yl Y1 e s 1

logad) 8 yleud) Cadu uaddl (Rl .

Onadailly elgidl Tas o Alg ) ulyLaall Janis

Sladl 350 (o 3,31 s lodl culzmsg ALl B0 ¢ 311 ¢ lg ) adyy

Sl bl ey slerad! Tas sleily haall Glliadl oo sl @bl 3dums
NS INPE TN

I § Al 050, S ST G Slstus o J) ada g 352 sedl JdIl Lo .2
ool e dimad (03 (i Goius S e el (2 G9!
Alal ol 381 7yl §83s5Le lelyd .

o] 5 e sl ll Bl ol Lad1 § Ll A1) el

leedl L lie e 7yl ool JiS1 8 Azl slgdl lelds

ol Tl @ gaudly Ll ualadl Frallal wliadl &gzl

T8l el A liadl dakaiall A8l J) )81 g8 oy Byl T .3

Jledo Dla iy 10 (ol 5,51

Jleds 455025 (o2l 8,50

Jled 455040 (o2l 8,500

Jlad 4555 55 (o ,all 3,515

Saeadlall Hlhaa¥l Joloa blail § J3tdl (o Slgies 3-7 018593 ey gl Lo .4

STl

L/ g

Sl el Jsnda

aLlad i)

o 0o T o

Qa o T

Qa o T o

2 o T ®

(O USQW)OMMMT LW el .5

Aol Al dakidl La

Aylaedl Al dabaadl b

Aadl s bl k]l e

Aalizes As b 3l JSAT 3 il (&) Jesedl WIS e lud caS
Teliddly capall ons aelaall 1da Jie 2,al Gbledl ud 068G 0l mes Jole &
§ adaall # Ll s LaBga e aill (asy e Adlall Jledl Caias 13l
SobLt Y oL Ladl ol Lea L

@000

© ® N o

g
99



#lad) :3 sus ol

(1846-1940) : (0 9S pasadd

cdel @ sl puziand @il Fledl cagyas
Ol

G Ul plans (o8 ST Lewsy § (eSSl
3 Hhall Gl ey § gl Ly Lol
sl sladl U3 35de Las¥y .ol
H:Sg ‘Q‘SL/_L” 3.4.3 ‘3 5)‘)_‘2,” 1?).} Q‘J'}.SE SO
£s3 e 2y Buslin ploil Aues aiie Bl

ETI[JEITERE JCERP JEREIL|

.Qfm,z4-3| Sledl el o
Bledl F Ll e

LI 5yl ol Amys 93 Ll @

Ll FLdl e

@ladll # Lol

1918 cnelall § Jik g liald (098 Carlimnn Cayad 08y 1884 alall § cagimnll a3
RFES| «;,lﬂ.g_ﬁ\ g-rr ;b}LA cdas nghid\ »T}@ ¢y Jjaj) ?\.53 419363

e ,all S L) ol s Liadl cile gamel) g MY et (8,51 M5 e 5w, LS|
Bl 31 bl e liddly cagall Jﬁm AL o=t iy LC

o5 & Liadl ) 18 o Ladl 13§ g (S &l Bl e 3555 OIS (oS allas Y
Asladl slexd! § sl Uayl

100



ub)y‘ gLC 5)‘)2—“ 21'3 uo_)u\."

el &gl conadadll die Amdawng elgradl Tas e SLAE o yel LT 49,8 Lo yas o |
e 015 oleslad (Dlole Lea Duration of insolation sl 539 Angle of insolation
Aae s 6l @ mbaadl 8yl Ao

0900 Ugew o mgadd 41,k (2 Atmospheric transparency gzt| (MA| S asladdl
.S«‘}QJ‘ j}.ﬁ Sv)-(b—”

.4.44\.441.4;\31

Al ¥y 2 Albedo 8:Lis ol

tw‘ 22'3 w)u\."

Y e 2l e Lallg oo ) 4S50 2595 LoLesl 2 Convection cells | !l Joed LD
ABUSTI § oMl 0385 &g 8y ll dms

Sub-climates 4eyd Slslin (| puding b dalate § ikl Liivgie 92 Climate F Ll
Ldl sl (ag

UL ol s ol lin dudg celgrudl s J) ,8Y1 sa Tropical climate &led! Ll
Slas] 2~ Savanna LLsLudly ¥l e piSI 2= Tropical rain forests 4 lell 5 kel
S 3

3Lezel Semi-arid J>Lall 4cdg Arid J>Lall 1oie a1l (i3 Lall Dry @8Lell culs Lial s
ke Jls (2 Steppe wgudls (>l (e Jlia (2 Desert ¢l ymsall laddl Jolaa Jle| (e
Je ) dck

101



¥l ymdl #le iy (ool Ot ASYI adsell Temperate Uil Slsbiall paan @
ablald gyl coledl e £,211 Mediterranean Joigiod|

o Il Ll #5801l # Liedl fuas &lg Continental (g5l tldlaahie sl whlall oy § @
S Agle plurt (0 ooyl <K 13) Humid continental

8T 2 Tundras [usd! (o3 e 5,31 2alaiddl a9 (nadadll uic Polar gbdll # Liadl aa,
ondadll e oyl adig ¢ Julay Bos

euST G0 71S,380L5 AT 4S9 o Liadl 7,5 3ulys 5o Paleoclimatology pauall # Liell e @
$s=dl Ml (4 Carbon dioxide (3,51

SLL Hleal e 2awly ollus ahaal (Buyliadl) dleadl » Deforestation wblall alfs) e

£

izl o @ Lol ol del, IS Lydo o]

102



103

doais cpeylis |

Telgradl as wie oS8T Luaaddl Aol 036S5 13Led .1
Skl @ AST slelad ueiidl 345 .2
eloiadl bas die pgull 3 bodd Aol 12 50e] (uedidl 355 Wb
Adl elane 3 slewdl § el Aoy ) (uadid] s .C
sloiadl Tas die ozl M (o Jobol cililum pe (uaddl (o s guall 5oy -d
Felgraadl Lot die o8] Luadidl BAE (168G 13 .2
ST 8o Lus B3 £ gl ;i .2
ol dolune B9d s gunll yain Wb
DLl @ sl cdg Gl e eghaw AST7Luall Geguall C
ool s ) Jgsosld 1 aay ¢ guaadl chmty 1 8590l 0 ud -d
Tolile she e Sl @l Jlazal Bk S Y1 e &l .3
Amb ol seLsgll La
waadl gl b
et 8he .C
Ssddl BN 3 Aslazsd d
S el 8sling Joad a8 | ol wilien o .4
OS> w2
mlds b b
ST el zass €
B el o .d
S ¥ Belingdl 44ud Y1 (0 T .5

shxeall .a

Lol uds> b
o]l b=l .C
FRTRES | H S |



Sogizdl of Jleddl slasly § il )yl Lol LS 330 ¥ 13l .6
Ji> B8 o .a
05 pey Laeds Jg> (2331 Olygs b
Jleddl G oleadl pany 3 el 243Y C
il e elgdl aied Goylall § Gillagze Jla .d

S8y aadl dabiadl § olie sl Ll L 7
slemallg GLOLLI a
Lowgrddl (an¥l = dly Lgeadl b
seandls yladdl Bl 4,401 C
Aylaedl Bydaedl latls LBL .
¢ e goiadl HUandl Jolage Laiiye 45¥) dueyall s liadl (e &1 .8
Jadl .a
gl
RHEIA]
BNV SN - WES |

Q o T

¢ o)l s 1 8,80l Cagal §Bogzge e ¥ s Liadl gblicdl (e T .9
Ayluadl La
Al b
Aaiaddl .c
Al as d

ol oo oyl ST 823 55 e (el (o ye 85l (e 2adlgl Aabaial (S gl el ! Le.10
S abaall # Lall oy Flazel ST B Lo K43 o
w2yall 8313 8505 o0 el sl balogie @

ol oLl ol Jas cpe 8yl £595 Al gl ol il

ool oLl o9l Tas e 8yl £595 aymell lyLis

elaradl T e slaz¥l ae slaz Jeb¥ Ll colelu sae

Qa o T

104



S utae Flidg Gloyg Bals lapan jrams ¢ lie 1.1
Slaedl .a
Syl b
Jaaaddl e
(bl 4 .d

¢ Jleidl A 1 5,801 Cams § J3¥1 alaal § Adaall as sloliadl uz g5 131112
AST a6 g Mol A 31 8,801 Cagms (aln, .2
ST anly ol b Jleddl 2 Y1 5,801 Cagai sl b
ST Yglaa Jleddl Aun 81 5,801 Capns Liliy .C
d

A3 55 940 osall Gisls o ST Al il bue Jladdl Ao 1 8,801 Cagas g

ua;y‘ ‘_gLB 5)‘)2_" :1-3 w)u\."

el e addl 0685 Lodie g yedadl e s Ll e Byl 2 Bl 0sSs 3L 13 ()

e B33 Ll ells oo (1YL G AST Luaddl Boyd e sloud] oo (395G 13Ld 17

B Aala sl 3o ll 0 Be iy AST AL Aala v B ol 0985 )1 (Sau 13LeS .19

105

Ll @ pwasdd! Lgly 65 sLae¥l § uesdl 28la)l Slaizme 5L aS 15
Ja> a1 5lyes slamsl gamend HLall (38 anall (el Bgly ol aserwel cliSey a8 16

Selowd! @ L dass

Q@

| (o Wae cilBgl § dclus 24

§ L

¢y dall
Sua) e Byl Ao yn 8 5L (STl aases o Sy a8 .18

QOO ©® OO

Tz 3k sle



#Liall :2-3 Loyl

21-24 UL e LoD 41-3 KA 2ol

Uiered) asldl aalidd! L

E(a)
Il (b)
B (c)
[ 1(d)

$(d) Blaslly

RV WA E VRN R
U]y BueS ST

ar @l bl Akl L
SO oo e ST

lowie Aobadll Zolsudl s
U1 (@) Ul g elsdl s
Cagyls 8 e il e (o) Bladl

oa ! e s Ll alaliadl 41-3 US|

$(0) Gl 3 el

(sl A § ol Jamedl LD Lol | 7ty ils Al Ylia Lac

¢l olyls K caS

Soalall § dalusell 4 liadl gbliall Caiml oS

Senaline (e 8 A3l KA o Bulir Aludud (Say i
T 1 3,501 e Bladl s liadl uz s (ol

TLLaLuls Ayl 8ol 2oLl e eS| Lo

Selympall Gladeell (Hlaladl Lo
Sl Lal) Halaiall T, 1l Sl Lo

T el Aalaiadl § (o ¥ (80 elane iany 3L
eyl e 31 A5 a0 s el § eSO Asle) Sl el alaS 01 il Lo

.21

22

.23

.24

.25
.26
27
.28
.29
.30
31
.32
33
.34
.35

(>
=L

3

*
52

as
]

2

Q0

(<[>]
=]

(<[>
=)

&g
@]

2

* %

© O

106



Siudaall Aabaiall § olie,all glsliadl Lo
S5 Aakaie Uyl audaat dalaiel catuad o (Sas 130

S ool 8yl Ay 5 Lasy| e @Il ol ol At caS

§ o) e Adadll s Ll JSCAS § s (31 ol Aazadl Lo

Tadaall ghliadl § (sl eldad) juume 068G o0f a1 Lo

Lo el laddly Byme ) Gl § 5392 gadl a1 illas Bewd! (Say aS
T oad 8yly> Ay AT ) AdS o

B pstedl s Liadl 1 Ziay (sdllg (a1 sl @ syl gl L

Tludly gaud) ks eslusd 2yl Lo dalaie # lied Sy o Sy (&1 el L
Sl ol ¥ (50,81 T G ald i

Ll sl U xal s

107

37
.38
.39
40
A1

42
43
44
45

*

*

QOO

%2

*
%2

Se

O 0

* %



yadnllg ;S ]

Baxiadl ab¥ell 4 (STEM) =ls by i Mg Lz JiSCll polall 5ighai a8, & Laaduo Joall 1da § 52,151 agall pos )l aua
gyl s aluseiad B3l Gigslall gl cllas Laa>s (29 A8l

gl ydid e @@aslsad 0 d Ogitan ml LS 4,Sall 0 @liSle slaziuly o 7 lawedl e 291 jaliaall 09,8019 Ogalsall ;i

RonnieChua/Shutterstock;  Shyrochenko  Aleksandr/Shutterstock;  chrisdorney/Shutterstock;  Bobx-73/
Shutterstock; Lipskiy/Shutterstock; Naskky/Shutterstock; SoleilC/Shutterstock; AlexandrN/Shutterstock; Martin
Bergsma/Shutterstock; Toa55/Shutterstock; ShadeDesign/Shutterstock; Caterina Belova/Shutterstock; Pavol
Kmeto/Shutterstock; A7880S/Shutterstock; Corund/Shutterstock; Shannon Serpette/Shutterstock; agsandrew/
Shutterstock; tankist276/Shutterstock; VectorPot/Shutterstock; Vector Tradition/Shutterstock; J10/Shutterstock;
RomanVanur/Shutterstock; Garen Takessian/Shutterstock; Aldona Griskeviciene/Shutterstock; Fouad A Saad/
Shutterstock; hlphoto/Shutterstock; stockcreations/Shutterstock; MAHATHIR MOHD YASIN/Shutterstock;
Konoplytska/Shutterstock; Eric Isselee/Shutterstock; Maksim Safaniuk/Shutterstock; LuYago/Shutterstock;
Daniele Pietrobelli/Shutterstock; Tichr/Shutterstock; Vladislav Havrilov/Shutterstock; Olga Zinovskaya/
Shutterstock; Tatiana Foxy/Shutterstock; 3DSculptor/Shutterstock; Merlin74/Shutterstock; Eduard Kim/
Shutterstock; Vadim Sadovsky/Shutterstock; Janaka Dharmasena / Shutterstock; Nasky/ Shutterstock; adike/
Shutterstock; Richard Peterson/ Shutterstock; stihii/ Shutterstock; NoPainNoGain/ Shutterstock; Teguh Mujiono/
shutterstock; Improvisor/ Shutterstock; Jose Luis Calvo/ Shutterstock; Rattiya Thongdumhyu/ Shutterstock; Peter
Hermes Furian/ Shutterstock; Sebastian Kaulitzki/ Shutterstock; VectorMine/ Shutterstock; bsd/ Shutterstock;
Blamb/ Shutterstock; MikeMartin / Shutterstock; Photographee.eu/ Shutterstock; Jason Boyce/ Shutterstock;
Maridav Eugene Onischenko/ Shutterstock; Cl Photos/ Shutterstock; Sergey Nivens, Vasyl Shulga/ Shutterstock;
Sea Wave, Tanya Sid/ Shutterstock; belushi/ Shutterstock; Birger Olovson, Dionisvera/ Shutterstock; sportpoint
/ Shutterstock; ChrisVanLennepPhoto, Jacob Lund, sattahipbeach,/Shutterstock; Catalin Grigoriu/ Shutterstock;
Designua/Shutterstock; Andres Garcia Martin/Shutterstock; Cagla Acikgoz/ Victor Moussa/photoworld; Aleksey
Gusev/Shutterstock; Designua/Shutterstock; Fouad A. Saad/Shutterstock; mapichai/Shutterstock; Kitnha/ Elena11
/Shutterstock; dlhca/Shutterstock; ShotStalker/Shutterstock; Sketchart/Shutterstock; tel52/Robert Adrian Hillman/
Shutterstock; rzarek/Imagine Photographer; Tomas Ragina/Shutterstock; Rainer Lesniewski/Shutterstock; Vixit/
Shutterstock; Fedor Selivanov/Shutterstock; Phil Emmerson /Shutterstock; stihii/Shutterstock; Fouad A. Saad/
Shutterstock; NASA images/Shutterstock; NickJulia/Shutterstock; ch123/Shutterstock; Cozine/ Suzanne Tucker/
Ayman Haykal /Shutterstock; Robert Adrian Hillman/Shutterstock; Sigur/ SUNISA DAENGAM/Shutterstock;
Jeroen Mikkers/ Manamana /Shutterstock; duckeesue /Shutterstock; Thomas C. Altman /Shutterstock; Sara
Winter /Shutterstock; MaraZe /Shutterstock; Adwo/ Tomowen Shutterstock; Rosalie Kreulen /Shutterstock;
Daniel Carlson /Shutterstock; Filip Fuxa/ Fulcanelli/ Shutterstock; lembi /Shutterstock; stihii /Shutterstock;
GracePhotos /Shutterstock; Mega Pixel Shutterstock; Justek16 /Shutterstock; Scottish Traveller /Shutterstock;
Lori Bonati /Shutterstock; anek. soowannaphoom /Shutterstock Lost in_the Midwest /Shutterstock; B Calkins /
Shutterstock; AlexussK /Shutterstock pablofdezr /Shutterstock fischers /Shutterstock; corbac40 /Shutterstock
CROX /Shutterstock Africa Studio /Shutterstock Emre Terim /shutterstock; Volodymyr Goinyk /shutterstock;
Johann Helgason /shutterstock; OSweetNature /shutterstock; Kathryn Snoek/ /shutterstock; Thomas C. Altman;
MateusandOlivia /shutterstock; Designua /shutterstock; Rainer Lesniewski /shutterstock; Praveen Menon /
shutterstock; Mark Hall /shutterstock; Konoplytska /shutterstock; Igor Alexsander /shutterstock; Zoom Team /
shutterstock; Turkey Photo /shutterstock; Dexpixel /shutterstock; Dennis O&#39:Hara /shutterstock; Tetyana
Dotsenko /shutterstock; Vadim Nefedoff /shutterstock; Designua /shutterstock; Sabelskaya /shutterstock; Rich
Carey /shutterstock; Bill McKelvie/shutterstock; Andrey Burmakin/ kuruneko/ ZoranOrcik/shutterstock; Imagesines/
shutterstock; Diagram/shutterstock; HelloRF Zcool/ Andrey Burmakin/shutterstock; Alex Kravtsov/shutterstock;
sirtravelalot/shutterstock; Suzanna Tucker/shutterstock; Graph/shutterstock; Gwoeii/shutterstock; Graph/ Oleksii
Sidorov/shutterstock; sizov/ LUKInMEDIA/shutterstock; BUY THIS/shutterstock; Stock image/shutterstock;
TLaoPhotography/shutterstock; TASER/shutterstock; Roger costa morera/shutterstock; Preto Perola/ HomeArt;
topimages/NDT/KKulikov/shutterstock; OSTILL is Franck Camhi/ Wikipedia; Ljupco Smokovski/Alexander
Kirch/Stefan Schurr/ Jonah_H/shutterstock; Brocreative/ Motion Arts; Dan Thornberg/shutterstock; faboi/
TASER; Miriam Doerr/shutterstock; Martin Frommherz/shutterstock Bjoern Wylezich/shutterstock; Inna Bigun/
shutterstock Steven Mol/shutterstock goffkein.pro/shutterstock; EugenePut/shutterstock fotoliza/shutterstock;
IDKFA/shutterstock Yosanon Y/ VarnakovR/shutterstock Rost9/shutterstock; Tyler Boyes/shutterstock; Dimarion/
shutterstock; Marldav/shutterstock Dmitry Markov152/shutterstock Charobnlca/Shutterstock Rvkamalov/
Shutterstock; Peter Hermes Furian/Shutterstock; Konstantinks/Shutterstock; Extender_01/Shutterstock; Bjoern
Wylezich/Shutterstock; Miriam Doerr/Shutterstock; Martin  Frommherz/Shutterstock;  LuYago/Shutterstock;
Orange Deer studio/Shutterstock; Bob Morse/Morse Scientific Inc.;Olga Popova/Shutterstock; Pavel Sapozhnikov/
Shutterstock;  VectorMine/Shutterstock; Paramonov  Alexander/Shutterstock;OSweetNature/Shutterstock;
Danielz1/Shutterstock; Dafinchi/Shutterstock; Fen Deneyim/Shutterstock; Artskvortsova/Shutterstock; Nasky/
Shutterstock; Adam J/Shutterstock; Bjoern Wylezich/Shutterstock; Denis Radovanovic/Shutterstock; Ipek Morel/
Shutterstock; Nito/Shutterstock; Geza Farkas/Shutterstock; Albert Russ/Shutterstock; Orange Deer studio/
Shutterstock; Everett Collection/Shutterstock; Mega Pixel/Shutterstock; Ihor Matsiievskyi/Shutterstock; Mahathir
Mohd Yasin/Shutterstock; Liveshot/Shutterstock; MTKang/Shutterstock; Andrey Kozyntsev/Shutterstock; Gab90/
Shutterstock; Olga Hofman/Shutterstock; Breck P. Kent/Shutterstock; Beker/Shutterstock; Bob Morse/Morse
Scientific Inc.; Frees/Shutterstock; Concept W/Shutterstock; Volha_A./Shutterstock; Aliona Ursu/Shutterstock;
StudioMolekuul/Shutterstock; John James/Shutterstock; Photo-World/Shutterstock; Bob Morse/Morse Scientific
Inc.; Leysanl/Shutterstock; ADA Photo/Shutterstock; Elena Zolotukhina/Shutterstock; Bukhta Yurii/Shutterstock;
Edward Olive/Shutterstock; Maxx-Studio/Shutterstock; Peter Sobolev/Shutterstock; LuYago/Shutterstock;
Eduardo Estellez/Shutterstock; Shishir Gautam/Shutterstock; Josep Suria/Shutterstock; Designua/Shutterstock;
Izzmain/Shutterstock; Kiran Paul/Shutterstock; Bob Morse/Morse Scientific Inc.; Sansanorth/Shutterstock; Bjoern
Wylezich/Shutterstock; Henri Koskinen/Shutterstock; StudioMolekuul/Shutterstock; Humdan/Shutterstock;
ibreakstock/Shutterstock; Magnetix/Shutterstock; Fouad A. Saad/Shutterstock; EDU WATANABE/Shutterstock;
Kristina Vor/Shutterstock; Wantanddo/Shutterstock;



