Rt e S R
E T e S S R R e b b e L Rl
R E T KRR

Rl J=

¢

B YR
SR R B T






gsball Jemsl
v il il s

il oles (540 5 0elyn iy g Sy pelas B8 DLW Sty
it s 0BLs llpem s 0ypudy ity 5 e 5y i)l @ 058 Lo g
Iomgld) STy S OB o s - ndid & gl sl B el ol
Ol LS a1 (oSS Jlnss HU5 dbl Jar (s5lendl sladdl 3
¢ ot N dni Y o e ke an i) el o iy o pend o adlseny
G ey et DL 5512 e il il o, Loy Lty
e el le oo 3 S Gl an) S8 ol ol el oy L
Py HLS sty L p Sy Jadby e

oo Laed JadT 136 2k (oN1 G el S LSSl B, S 310 B
Lo 2ol 106 ) Jotzty By i i el Ja g5 g3 S
NCED AR RYSATRN

A s Lot DAL U gy - SLSYI e - N1 LSS
Syt adan g bl Al Ol w5 pllay g camban JS05
SLSL s cably (3 adly s bl ST d) a5, Sl LS
S-S W ARAM 3 pa b cambn jghae IS5 ANl gall
) The Solar System it} 6 gael) LSS e Vi o s
o2 M L S S sl Ay (Y1 eatl bl e S
SN A e o

R URHE BNER WP el 1 o N ERPR R NN IIRPY
b ik e Vi s Bl by <l Yaics Qe o calall e
gt b IS5 capml 0p S 2By LAl Sy e ST SVl Al
Sl hezad 3 Ul Jeld o 3T & 0801 Ak Slad e Bid 61 3

—_ 4 —



75 (3 =3l8 a9 OF U 45,80 A oM oLl o e e
iy wdeadil o ¢ galendt eladll gy o Lajos ddaatley Alats s
JS oW e Ly e Y oy <0G OT LA Dsy o bl ol U Lgze
ol <Ll i et (S0 38 AN b L oors € e
A gas Ui Lgigb el ol Jonms < Lodaw (395 Loy 2 L8 Yo
oI okl eLaill 3 ppnidly CSYSI Lty (o 058 alie (21 (5455
O3S G et IS - et Y1 il o RIS (6 54Ty 2552 5,50
ajmwop,wéxlaimé;;fﬂfw olhs i
B3 A dss - aids e Yy andy G o S b Y g1 L
pLeYy
e by Lz 5, 1S 01y ol g 0 15,38 101 5 o
r.,-.x....cdl I_,,u.aﬂidLJ...a-_,ﬁu_,_.ayﬁ_a\fpr..JSpm
- Lb:—ﬂ‘“ﬂ«*@‘wﬁ-wi:vﬂmhbwwwj

JJSJ-""“J".’ el Aty JH Gl s3I gmg s (g e LUl 0
N i D PR PSSl I

s Y1550 JS i

Lo oo mlaliny b AU imdin bypm U S o oSS
s VAYA gl =WV o haiy fo VAv s dadllopad Al g ¢ (ko
il adll Jgb e ShezNT il Jo b 3 asl i eda OF el adl dizay
:;_u,_ 2o LY J:-\Jl\;tﬂ s Jg o)1 Ol 30 wlee 3G ) s
el 550 Gy g z_.,ul}ru\ L) by 1 daadtoday . Lgspd
dys gl cg_ﬁmbjsj_.cq_mj| JEAREP Jﬁluljdldujsz
Pl LS



Y‘.s; &prl).blu.oL.g.muaﬂ|u_.bl_J[,J_.r_!‘g|?°
(z\),\_pﬂ«éut_;l-\c,w«_.s;.

o il 5N UL s 0yl il sy
A3 ISP ol Sl e duy SIS O] ey JB LG o
oisns oA (3 eldadl 5 olins U3 01T SV Cgdmy G5 Ol
o Ll &g L IS Ol g,y 0 B30 2 (31,00 ol p Lt JUG,
dm el U.G.L:ud.)_j ol Ay gy aE)L.GJ.a.gHJ\J_&- L)
S\S

J)_Q L.JL;} LQ}SJoJTA_]a..u)U;G'IJ:—T.LNTuA ﬁu__.ij\ ub.lsb
T U e a8l BT OB ¢ o

2 L, I SLBYY JRE A gy el Ll SLalhly e
Loy Lals T Las gL 3 asloss Ll O, BT ey oY)
Ayl B pll Jobse Jads o ol

s} ol ikt pulabicd by ¢ el e a8 SO GBI o
o iy L Sl il b e el kil Jb Bl ) 03
I JR P SR PR SN SIPNN S PP S0 S O S O P
S ed s - ol e sl o 5l \J,L- gty L e
MJMJ\ ‘L"r-’u”ﬁ ad.c-L....J\ r}: J‘ u..a.eu\ lia d| ubajl
P e e A dsis (W)@Lﬂl\

le_nld‘gf)Lﬂ;_ijJ‘re_lidlbd’rﬁd_absY_,AL_-..AJ_;ﬁ
(22);L,;Y\°éu_,JLdlr_g.eng.s|).blu.ol.@.:u.:uaﬂl

byl Gl 3 LW G B3 ()
.o'k/\T'cgq;)‘qu- 3%



gl g5 o1 5, S slaf 59 DL ey

Hasbuly Lo NVl aa Y

Il - a0y ol ks oV st B, el sV Nl Gy s
s} Bslond (2 G VAT WV Cmngil | (g eSCal SUE Ll )
s (58 et Enl oo OV} tang ol LN s ¢ o st
Job st e OLais | ol aa slizet o Osuly &Kl G b ot )
s ol Gy BLL g5lads OV, Y Ll Nada e OLS)y L as |y
O plazal 2yl odm pugid 05 oy - Liligy Bvwn, 3 00 4 ¢ oty ny33
Ve s iy D Lzl Yo v s oW S s jus
DS TR0 ) Ha YETTY o gl (]

(oS TFOVI Nl ¥, 00 il il Gl

(oS IFVAI M. T, 478 Sl bl (ol

(+SAPVIRLT, 087 o hai ool bauss

(bS &0, 008) Ja¥E, 40 hadlt sl

(@S &+, YV)3a YT, A0V Sl ol

o8 el luds - Ellipticity a¥1 Lalola] Loyo (palicht 29

P RUNCEY

\ (phadlt haall = sl aalt)
= — il = paldl a3
Y4y S il

A28 o (p Y AAA) &Syl -5 L il 8oV 5,80 toniandl g e (V)

— AV —



. U‘bjﬂr’."' : LiJU

(TS AV e XV 0 A)T a0 YT Lle oV e
(TaS TV e XV, ¥V ) T e 0y le Y Sl ket o
(TeS TV X L, YV ) T s Oy ¥ Crust ;Y1358 g
Mantle 5,3 islasll 3 220} oo
(TS TV X AQA S+ )T a0y YA
(TeS e XAV, 00 )T oyl ) Core ol by pr
(V= oLl Bls LT o) L el ats lg
0,0 oY) BLS S gz
Y, Ao ool 88 Bls
¢, 0oV oo Lslanll s 2all s
Ve,V o b BLs
L ol il 1 Gl
i V15,83 e e
(TS TV e X0V )Y fa Ogda VAA

(At W15 S ol 0 2Y4, YY) Uil
(S TNV XV EQ) T o Ogla 0V, 0
(a1 5,80 dmls -0 2V 0 YA LU oloda ) 2 Lse
(oS NV X YA T e Oyl VT4, 8
UGB, dor e el B L
(S TV e XYY, D)7 on Oeda VYA,

— \Y -



L o) el Lol
(p A,AEA) L3 YR, < YA (il 203) el plisyf e

(VY YT LY VAN (Blsle 3Bw) el Gigpme Gos AT

YL AT A LY, £ Sl 3lel dawyza
BEEMTES

Dygor (po 42 3555 plall oyghan elzaly o) pedan Blusl n o 1 o
A1 o 01 Al de el dadl (e 8,51 438 STtV 2 ys dnly
S g3 85 S e dalae el ¢ SN 558 o Lo DL o
Sy 323 gby ¢ Lol & 5,8 G ) ekl STy el ailh
oda 0Ll elodall (s iy (o SYYY VAL LSy lanly puyseles
e s 5 S G G s O e G5 et O a3 41
ol aom e G Y et O U3 pimns Lol o5 A1 01
IS O e o3 s s o S SHALS gbbajguzjyach,
Ol L Jgmm 535 i1 5,01 008 Ol <8, 0550 0f 1 Y oI
Ll . Bl 203 0585 55,50 oda e Lggarly (g gl o a5 o]l
s S 0,5 ¢Syl abyguiw“utﬁmiém}ﬁuﬁm
Ll (o b e el iy, S Lads e eldall usT
oo IS G Leslul 8 iy e — LNV el 455 e 03y <M
@5 b Lelalay il wadll (oW de aalill (g6 - oefly L)
o o Ll (g OF 8 Ledlels piedt (olpw g0 o Bs ¢ Ll



oY gyl Oyl J 658 Lo Wil e oy 0101 4 O3 L
el o df Jeos o3 @10 ple (ol Jasell e lada y <4 gk
sl Jf 4y (s Jaonll Y g Loags odmy 0 o I o Sylomy ST
c oo &y S i 3T (BN G b e g5 e ikl ) sl
ity gay o (65 S all LY ety Y Uil 355 505 e
Gl Jast slzal g Bl Lo S8y oVl el (5 o Lgomdaw e
s sledl o GVl a3 e g
A8 et bl el plaaly (a1 & )8 nal o ke 33
Sy Sy il A 5 et o Lhte AN 5,5V g5 ST
GgSy_yoddl g 58l gt 0 s e S5 Lo Jikzualy ¢ (5,5
Ll G ol A S A (7 Aled Il pad] ent sl et
Fves oy Gt 018 mns S8 58 W10 e Jdud
S Jredls s 3 il e o Legd Vo el gy Y 51,80
i de gy b 15 oY1 e 1320 ol G Ly L
e Ol 3 ALadE bl Ogalldly ol sldadl oy |50 L3 A
g35mmadd SN 5350 Lgtas (o1 4 5,8 oo sl 5 o (gl
U st ot g (0 (g padit gl dm i QL G JUTy (Y81 2 3500

(VA1 Galall dad ctlagrli LilEy DU Padl Coloer | gl et o L S5(Y)
oWy »

ealiiy o ) S oy Al e G a i G 1 it (g laiV plll e (T
Ao

Sl el Ln 1 e a gt Dolmay condll ggpat el 0 S ol il (534 all (1)
NOARETY

Y0 Ve (p1400) g 101N e ¢ (a3 (£)

— \o —_



(N iy N o (o2 s (AYVO L ‘jjm)(‘)‘__gaw i
‘..AJ:;,,(“@.H_J;;U oo iy (g ol SN ‘.Tlui Uy
S5S Gon B al del tazadde Fll (340 G aals ol sy L 08
i i Lely (50,5 ot (S8 Of JL1 JlgaT 3 oo Bl ol S
oo LT U Lty am o sl aouls cade il i ce LplS (U
clasla Je 30 o (1 (g 2 gyl Lthasy Wb Ule b o 5SS
el ST il s e ey GV o F S O SS e on g U5
Loy Jath cpo a8 |l JSUy clas Sy g (g 01 el S Jampy o) U3
oY Bh g8 e Jamdt Wl Laly ¢ Lty o0 203 L
O A Pl ol 3y« oMV &S pabedl o il el aST S
b ot ) ey e il ol G s Ol Oy« JKal a5 8 o)

S dad IV (§ ol 12 e il ol e ¢ e AN (Y)
o Sl Olte e i s MR (§ ol o0 DA s wrlyy (e Y44
(p14v4)

g by (Y AYA) Od il <0 a1 Gy o DSY 1t ol Li i e ) (7)
(pY417)

AL ol ol dea 3 i U LDt aal ) Glonn] ] (gl NI (7)
{pY411)

- Qg tadl dackall 0 dast g e (B oladyor © eall il e 3 T2 IS 3 e NI (1)
Y0 o (s Y AAE) & ,uSall ¢ domalar 5 S
= YT N LA B il oy 3 el By ol 938 el AL
(CARV AV IV

o Pl asldlane Je 5 Gad (thplst ol Ladied tdest o el ace cOgula 1 (0)
eV 40V) s alall el

Ol b e ¢y )6 gy - gy 0D PTG DL 1 5 e F 1 (D)
VAS o



Sy o S SSI T ge a ed adony i) Boad S5 o S5
Zolal e Gpenedl el 20T 0D L a2 5 0L GV o
o O el ) s il Uyl g (a1 1y oS5 5,y | ol
Lelaws V) Lol a g of oy .o K8 i 5 S LT fo lpaisl 3
Jydisy €. OBV a2 ey g3l 5y .. ST ol Al
S gy oo B Y Lo g8 NI LSy 150 At
2 G A OTOGIN i syl . 03y LELE Lglamy ¢ JLal
e Y e o) e a8y colgze S0 Y Lo ] Ughas
pa IS AL L Zalad IS OIS S e 3 38 134,500y g o
e il s GLA ) S G (O gV )85 sl (g 2
Uy ol Olgos (5ol gl Jish odll Jo (21 b 3aalis (yas
& oSSy o) S o & 5,8 UV gy g8 ozt L)Y
L sl eladl)
Sole eladll 3 e g5 5 SIS (3 oVt OLSYI sy Uy
Jy ole 3 08Tyt V1 oottt g J1 el dall G Loce V)
S sdor jpe0 o dpad sldall pllazaly oV 40V, 5T 3 N1

- b sy m LA il o ol oy Nl JUT 3 foadIP 1 o s i ()
.A"(_VA/YC

-J:.‘J';ia.,ha cﬂc_._lld.:;].x.golcfu*aﬂgbi-ln Zﬁl:l»l.l._.s&:.u-ib'f_.d'luis' LZ._.A._.TQJ'l(Y)
.(r\q'c)i)ﬁlﬂl

WY o g B Ok ol M 8 ee IOl e Bl LIRS AN 5L il ()

YN8 gy Qg - Ol 8l eslin 1 1)1 A ()

LAy 4. /\fc_@JUQ’J{_QjJﬂ d((:;L-llC_,J» ‘:;J.uf- ug_-l.“ o..JLg,..: sl_?u)jxl](o)

Ap VAT S (LA sy SO B 1 a0 (1)



ole ds - pluall ol it S3lS A seadll YT Loy o)
e o 8 lall Ll G b (A S elall ol laa 0147
JK2) AN CSSS o By o Lot e Jliza¥l Slasd Ly el
Gosdmie ST G i s,S ) e S 0L ST a3y (Y
Ll ada

VGE . alsy L Gl GsLe 51 $

5 € L ond S Lo [y Sl 6 Ly (o1 S L2 iy B
(Y _19)

et o Lalis oy lasks Lgno gl o6 Laloms 03 ey oVl §
AYVZYY)

YD) LWE L o S N Y. B
%djwrg—bjbwrﬁwjlwupj‘ﬂlrﬂyéﬂlﬁ

NQRD Nl

(o) et L L e el 505 Sledl e U1 5L L L B

Jsm Lpldmls Loplo) gy doladl )58 o0 55 S0 Og il Uty
Ol cladl o Lt 3 ols calaly Sl a1l . WLl
(g gz et Jsds s - Al S0 (60,501 o) S8 542 s
S Vs claySs auly o dalall 1S Pl s ol A g oSt O
J Lgdn Dol 1T by a2l gl 5Ll Jo e Aty S
o2t dlris Slovs il Wiy o5 gha (6T Clalisar Bdly ¢ jam,

AV T00) Ml ad oy SHOLAN s 3 alsd b £ gpapr 5t ot ()



AR redas Je Lgho gas e (IT) gl gl eLdi b (1 11 JSi2)
JSd) (55 S0 B )TN S 95 BTG a9 AT ple gala 3



L dndy (sl 3 catsL.-Ju@SucLz.,gg,buwTwsu;w (i gora
 ibgs Ll

Lomgly oLl iy My VY 8 shiz¥V &Sl LN o gl
e Loy 33900 S VG coll

! o ey s L 25 Ja g Ladigd o SIS 5)Y1 s
Wl it Lghrr o5 - Lgd W Bk Lo & 15 0 5Ty Lo el
Jrr g P s Jeadly ety slollsuges Jadl bl & glaas YLty
sy gl pllsge Lol Jar gl oL Higa 2! X3
Joor Do Jor dily (g1 Wt sy 18l Lt e sLaly GLH
Inait prond ok Sldilya g sully «Lgd Lkl o P35 s Y1
&:J_).:\.Q.:.] Qu’bl‘ oi.h ‘_Q-L?lk;l:?'“’_b GAJEL:A—\H_’ L}L...J'jl J}—‘fﬁ
My s sl

oINSy Ol wn gy ¥ W 5 Lgomdansy L gody W1 g
Sl s Lde pip (gl oo Lo P L (5 OLSNV O o ¢ S8 e
Ogshatdl getdl oy . anlal Mzl & yrnay 525 Brgera Lgd OIS
ol e Qs Cladlt G OST sgs aolel Abogns LV 5, DL 0L 20
s o T 6l G pl cistyza¥l 2l ol ¢ bl Sl 3
B Gy S AN IS 13 Y] 5y pealt o dye it OF K ¥ day L LoV
O ¢t sudin JSCA (T 3 ol @lte f s ) 23 b il o1 O

YAVA [0z (Y AAY) Gy 20l Jls CHOLAN INB 30 1l e ()
s 35 D9 AA o 5, alil ey db Ll COOLEN Bmed 1 (5 sl it ] g dast 5t (Y)
& o ipldioge aed 18 Jye



o 2SS G a3y gl bl e Lo Sily alty OF OLG 0 Y
PV LS ol (S 3 oo 4 gndl 1y M3 ST e b 2V
ST eLadall usTy ¢ sV it Sl (5100 il L_9_14_;3:1 o5 o
ST s Vit Uanecis (Y1 o DLW a8 (50 5 U1 gl 211
Pl D5 et L g0, S IS gm0 a

qdes,Jm1quu|v,ﬁdtJ,xu1u 5 eetdIN B
A OY ol o sV B e s (5 )J.ﬁ% e
P Wy e gy (V5,85 0pSG 0TV Loy Lo sty S0, cqnﬂl
R oshle oml VB

Ly Foge QU3 o lall e a3g  adll S5 O U Sy Y el
O ¢ i) (g 3ledt Ll S5 (3 S8 S5 0o S5 ol o1l
Jos S s day SINaN AT Ly ptdanas Ny S5 Y yfall
L;L.;jubu&ujc,wp;j}yw_udawwwtéﬂ
e G VO] Oy 15008 o allon ¢ 20 r.aLalwul
.tuc_.:..uL.m),g_aulwu U.A,Jlu,ﬁl@uj_,dlur}.lb
ot gy Ay il ey (Olad gl e g HT et g
o Gy J1 0] 05l iy 1 OIS 13 5 € OLae) ;g e o 5
e Jo G YL O S5 ey

Gt Y 5Ll - Lt G L L Ol bae s 03
U QA0 V) D 1 VX 7 U W 1| S 51 J_~U\

P R gade 35 el Gom SN 0T B0 el S5

CVIV /Y Ol kO Glaad L atladl s st oy o ¢ 2NH(Y)



Ll Gt Jol Y ¢ S G Sl Y 03] € 5 ule JAI Y e
Ve . et e dooly iy 3 e Oliimg 5lgalls 0TS oms
VG 58 Lo esls Y s

Ll 999 42 Y4S >

Aty ol &y ol LS sy e J WY s < OLS, > 5
Be 3 8alS 350 G ) pmll s o2l Ly Dy (0N 505 L
2355 o (AW LS s B3I A iy - SalS Uiy G s
1Y e ol nbidaf e 3 38 il o el Jg 23N
ol & Suka Il e (3 AalS 555 oW 05y c s

O g5 dey ¢ ot S Eapdm Jgom AL Jukd 35 0y
1Tl oS Gsla Siptm gy OF WLl Jams oty J o ST
AT o i 0 OS5 gy Uy o1 O35 o 51 omy
Sl A dn

LIV LSy g ol &y pyoel) 231 0153 A0 SLSNI 2 Y
o W sl w8 LS ol ¢ et LS, > dilaling el Jio
WS os gkl GV S, > &3y panlilion OLSY 24 iy . o)l
il o Lo wgbyony del ] Lol sl spae dio aiee ol LISV
¢ oW By DLWl jyndt pde (Gimes - s Laidll 3 oY1 S, & 55

.‘\*-A‘\/\C‘@ulg)i_@JW|4}uM@nl(\)
L0 o $ldl e it T aaT e O 1 (I 1Y)
(VAT o IR g 30 e LU e e Ol )1 ST a0



Game oy ol pa Jo 4 bt b IS OF ) Lgmdans Jo 15 5a5
oo gl Lo Ob sl Lo il Sy L AV IS s 4 ol£Y
i e L2V 093 demd ¢ Aalll oAl j5led sl gkl L
°0 u;;z;\;ulgl:i\/r’i"\'f J!'J..,aju?-,_uj ciy.l.m()ﬂgfu\
Jl s o sl 3 gl e U e el Wy RSN
Lasut/peno

0% del YY IS &dalS suimly 5390 P Laysst Jom oWt 5505
ﬁ@j)@bd‘i“\&@)\sﬂ\ouuj cde 2)3.535.}
psdLaa Al eda ends i OLSI (pe g5, 0 a5 od s
.Sidereal day o]

0% ST o el r_,.:J\dJ_,_LTmLa Solar day gwe! r_,:.il Lo
Ol sl (Sas o moy sl ¢ nt) g WU odn (§ ool oV OTY)
db).lﬁ}dﬁM‘)jfﬂw@aisguﬂijs)u)_mwﬂ\r};‘
Y e e doly

Sopdr Cbad 3 ) il e lays# g oI Oiss e s
s eatd) el g U o2V e (.8, Gl O] B lelly LU

Uals 38, 213 LMY S5 4250 01y s Y o el gyl Lo gma gl 5 (V)
2 et g ayls o Dias 125 onad 5 0S5 el pgancll pLal o8l Lyt

P 3
._)L.-U U.ao.n

P
\ io

o = el - e i ST

FUsY,; b0l = 1+ x TE x — ol 61
Coet Gy Y0, YE = el R 0P S e

B By Y11, Y=

—_ oYY -



odn g oag Y NN OIS L . ome 51 Caatdl 0,85 o 3 e
Ll a3l ¢ gae inal ) oW e 5 gl 25 A

t9@ Y d L g oL 9 puadidl G g p

ottt gs S5 AN OB )3 bns ] et B 5 S5
cLpladYl Sl gllS iegine B L gy Mo ALs Doy 5L
el Zatly o8] andly cigendidl Gaby cAipaally Al A da2Y
oo Al BLRN Gy b e atdl o e &y 80 DB o
Lot bl (3 OB b

idas LT Lggarlym () oY) e (50,531 et s ] G405
OB )1 5,80 s Lo Lo R3yn Lo 1505 ¢ 0D (550l 0Ly pul
o Bl sl Leldlidie et (g8 w1 e (g ol
Mo sz 301 ) il e L s G23Y1 015 s o g
g VY Lo Ll Ltk oo G5 5 sy patdl iy LS 55 3l
¢80 U o et o alall aBye dazy slos Zuslll de Ll ey
Sl el g oo el g8 4 wisdl e n al izl (g
Ll VY3l Bliiie de U1 gy (B0 Bl e el 08 a2
o alall (6 bty 5 ¢ BelS D52 595 oW1 JlaSand G ] 52
sde waliz ..xi.x?a_,dfisfuum@ﬁ@”smcs}um
andd Las Lo 880 pda o T ) migo o et 5 3 L
PR WS A G +1EE U TN [ PR WA P

e sl A dall ¢ el 5, Sl ctdatl Ay i leadl LA el o e 3 ()

N LY GNP | Fso5es WA e oSl ls) e n(r":‘U\T) FEPRELI
OYLYY e



s,;J\«é‘(:__,h“c.wlomi_w‘.:sp,suﬁqrm,éﬁu iy ¥
.(VYo)

o et Lo Wy gl wdgn 5o sl (sl i 92 G4
o Y ¢ SUL L |gnarady . Jlasy 15 b Slhe Sy ol
ol O) o 3V b, 21 Bdae oyl g - M5 8 ey , S Y
I3 el 1 mlly et 1 Bl 8 3 ol ly o g sty b
b e OF 235 el sl Bzl LI OLS 05 J5 Y Sl 5 04
;lm_;;uu;}n&ju‘_jwu\ walzsly S5 1S e ey 1y U
sl f ol U3 G I L LA oy wdlee 3 Jls JI 6Lz
G +basW BTy 1018 3] cppall IS 5l oo S e 3Ll
JUa L AV odia Jgis e B Oy ikl il (S 10 Uglonly dalsl
als JBy 5ol o Opedidt foay OT AV i B d 0 2L 25013
coally G a8 o 6T (aSUl ) L2 alins 1 8wl
] oSy gl bl amy o I EaSUI f 4l e 0008 (5

.«érﬂwig,m%d;u;uﬂgaﬂtdy e opl JUy
g o2 Ll LU 1 € pes ) 1 0pal VUG

e Loy rpally G20 o) AUy Gl G-y« ally 3210 iy
M dsiy )l SN Gy oy <O Al s G bl o) 5ns
:Jz—_g

—AEAN) sl STl s (3 eyl el tide o G et B HI(Y)
AT ol O (Ol o ol T SLYT bty uad (081

—_— Yo —



RCVRBIE SRS PN N R RIS
YA et o ki 228 0 Lo oy 0 Ally 201 Sy I &

S R OSSN gL e oy ) i 3 21 2 B
AVAZYY)

(80D Al o 0,08 L) ity Gl el S P

A gty g el SOl e s (§ O il izt Uy
Gl e S ey g ot ol G S O s
5 tll 4 s il Lo SISV o VLY oV sl oay el
s 0801 e gl iy G AL e sty ibiongy slize W 3 2L
G o 25l 1T Ll d Iy 00 Al iy U8 AL ) 0
b oy metdh S5 alias Q5 (IS |y 8 el By iy et
oV Bt QIS 35 0a8ll 085 Uy . 8y 3 YT e S
el 35 L alls 082l . IS L i ey livo aazsll alisill
OISt 2y g G | oWl A e BT e Wt i LT
PO s s Jal £ L il Bl ) e b o ol
c o2l gLk e Akl bl 5800 il Bl oy 15 U5 0
Lo e o) o cpn il 3l Lo & B IS 5 s
CL@M%LJMJ;}&)“QL»)J@LEJ—JS?&A ¢ Syl
e AE Ot

LYORY [0 (iOLAN IS B B e (V)
‘“iOT/.lcc&L.J|t9-)U L\T..L.;J.:.A(Y‘}
.‘“V'V/TC:.&L.J|C-{-}| Lk_.,-.bj .J.,“(T")



2 Gl psgin O] adgd § oVl eda ih (V) (sl atl At L]
e ool Bha s legpd g ga Ol i ¢ e tdl G55 A
o Y oy o pilly Gl S d e JGs L U5 3 AN Janl
Yl Aty 235 3 Ol Aty By Y A3y il s 3
Oyso po 1 4y o ad i Gl s Bl G oy o G5 nct
S ¥ din dads - eV &S 0 Lad ey «lewis ds L)
s Gl s Rk Bngos Oy o T olime o a1 Sy g (3 21
NS S0\ UR TR [ PRSIV e P JCR W FER NN
G rte o Vg - e 4y 3 e & ady IS OV S (Ll Ll
Aol - i Ll S by s - W1 G s &Y sy pas Ay
Cop Dl SISy BN wBga e kS G L ol Bl
JS ol das Lo 5, W Gl i3] 0] o el Sy Y s
Lagds (o iy s pds (o 4 et 505 30 L pae o
Lo s ST il ey 3,120 e a0 g1 ¢ 5 5]

kgl g Jallh iitas

gzt Cos samte 1 3, Lgadly el il e o S OT, 300 0l
5 bl ok . ! pdaw fe coligladly OLSWI LA 1l gV

IJ?:_)
{0552 350 51 S0 0T 36T a0 Ll Shedly B Jas i1 543 %
AN 06

AOVAZNY) o SN i 13] pramally ¢ annns 13] Lol $

L'CUUCJ)J.:_SJAUﬂ s\c_r)__..\]_)l.,:-'-i'__;ts t“bl}ﬂ't‘a}a;&o” :é-gl)_a..‘.]ﬁ L}}:A.L.mf—c:.‘_”(\)
Yoo VY o




YN i A3 gy e i 03] LY $
§ﬁ|jrbd|§ybwlf_,g‘_;lli.nf‘_},w(.S._.Lo&l‘_}.u.—al‘..:._f[ﬁd}%
Vs e gl oSk 200 e 0] 0T 15 38 0 g ST gLy oS5
R0t Il ad 098 oy oSl il i ] o sl ey )

AVY YY) Lenadll
h;.a_ﬂlf-;u_,‘:l._.UlL_ij«dléﬁngg;!lL_j‘:L.Uléﬁﬁloﬁlfer‘l%

(Y Q) I 4 s 0 o gy i 3l s Jorl J) (552 IS S0l
JS adlly Goatll 750 LBl s el § 1 Ao B

Lo aigs oo gm0t melly S o o 8, 00805 22 Y (g2

€ 5doall A oo a1 5L s e 3 0 A0 2B
NQYRWNES

(VS JTE. .. J1 5\ s, g M 59
FETI. - TR T e 1
LTV o & 0 gl o 1345 Sl e b U0 G B 410 9
. };’,.‘- . _* - H 1 2 1 1. HTEL
&Ja,umo;w,@g@w‘),mr_ﬂké.um@»
) e oy S Y Ll 28T STl
O SISl el SO ¥l edon = & (3 0y il Iy
e IS oo il Ll e JAIL dall Cllay Lo 2 e

k) ey o 3 el ag el e N Ak 1 el
Jed mendl G oylal e 51 adU3) gl § sl (8 Jll) ns 05 S5
o a3 ¢l o) e Bl OF G2 Gl )y -

— YA —



rrees OL L By LYY s S Jo 0 el gl i - el
.(\)L;.AJ.{}TL’:M{JJ...;TW
5 . PR,

JoU1 By ~Lall 5 Y Blazal il (i 13] ennally B
15y L e el i ba al ) et 438 gl 4 s
L‘_?«}L}MJQU?&GCM‘JHL}JMJMb . 4a C}_.L...n
cazedly LN epe Hledl agb pa o] Slaadly

eyl e Ly N L ek, of o i 3] Jullly B
O iy iy 0y o Sl sl (T JE 13 gl
FM'ILETFL.‘.JJL? Lu._.:...G

cuu'\ bp f.g...LE.“ (J"“"G Eﬂ?}h u.al:- s Ulan] EJL:.Ub E.__:.b.l\ JLEJJ
305 s sl Gt Il ol 1 LBl ey Lo Sl Ll g
-”)M‘

i gS e U g DLV et Sl I LY ol Ja3, 54
Joldt g Las YT o1 el fo syl ol G LglSe o (packis
Yy et allan ogeg s Vg ol Gam ity Vs Ll sy
4 B Y] LIS 5 sl gl mjelin 50 Yy SIS Y] Lgie
A LSV e e b 5leanNly el g 25Tal LYt ol
Dl Ll G 130 5T A I 5 15 JUb 0y 1316 L LA e Jas s
Jybs o el 5 ) Gl G O3S ol O (dady Saalidl o )
otele dolay o gty Jorl (n 080y Ll o Ut By ¢ ) o

Y (Y g 5l ¢y ) Gl eat o S OTN B s (1)
YEo /YC_QJ# G.LL:’WJ{MJJUFI sﬂla._.-»;ng.:;)diOLJB )}L_Auﬂ(y)

_ Yy —



oo i o s I8 2 f LelS sl led e lela ond
eor 1w Lt B 3 Wl DU 080 il bl § Bl
B 5ledly Ol S J6 OV Cala T b ol 5 e 1Ll
Gl AL S Do e 5y e S M 3 3 0L ¢ Josy
ety e 3

Shlazaly ssear ety U Gl dgte LA AN oy 5
J st 1 GO s SLedt 3 T o Uiy L5 ity - B,
A O o gl gl g il o8 ey N1 g SIS
e A LS (3 b it o adl Shad il andy o
Gl Jped Bz

¢ il 8,53 Cias 30Ul Slie e D3 ges metdl il 4SS Lo
" Lay) byl i:;;b' 13 Lot 2 Yt Sl s 5, a3
55001 Lo 350 metd) SIS 13) Ll .@]demuauvz
NP cJ:MIJJ_b@LSJL.;,s;w\o.i_auJL@;MJ,b O ¢ a5ty
WOlgdldsb 05 V2TV (o0 3505 iy c2e L VY (g JS b
JUy el V1 Ll db 05 SO VILE YR oe s sl dey el
Al g3 e (3 cply gty Bakdy oy daley uls
CJ 3 8 5l e i La O 1 Ll G S i B
LUl Jazdy il e Juab JS UL Ll Gy Y s iz Ly
0 NG sy LeaT s 018 Hledly I ol L Joty 01 Y

YVEA S0 eV ATA) G-t LI Rackall K0T I (30 2 b ae (1)
(R0 8V EAY) (g padl QUSTI i (3 gl 5l tidas o Gl A dast ¢ P (Y)
TVY o Yo ((Olesz) P T Sl Gt



el | ALY)

il LAY

%‘W@, "D

“Regh A
(7

%W%W@@Wﬁ@ -

P N

JUCIOR { S N [FEPST)
el YV a  dluze),

FAIALY b yadl i1 ga i gl g Jalll J gl SIGAN (V1) JSi

Ll ) o JUS

YA



Al o e eSSy 5 < OLn3sS Oladas f OUA Hlgdly J UL
Lme Vraes Hlgdly ¢ ad Lalamzals do-by Sl LS L) e o S
Al Jry <0y alh Gy oo o el GV LT LA 301 e
S etas of W ey ¥ it ey sl sl Bl 11,5 o
LBl s V] 085 o Mg 2l o ot 3 3] ) gy

=il g Bhll

S LS b Ay b cisd Y Ly (s
D el el 3, > dlyd Ogadedt el dadt azal 43y . B3 all 3!
2ol fym oy oy LBl elya e Jads S oWy
() il g € L il B s g o Job el L ol B
P AW s G ey ol e Al el O3 Jlads U5 s
pae 3 AV el s o2 VA LN Bageta S oudll 03 o)
i Aol DUV ey il SO ) kel alal) il 5 5
4T OISy ¢l 3y Wy 5y G2 (U 0358 I ¢ el figj Al Sl
At JLls ol o & 5l c__&.ﬂl B9l ey ¢ Jlgt iy dlo L
o Al o il s ol e el Sl it 5 e 2l
Lo J dal1 Jss L (Ol

&34&*;-0.‘31‘}.-\1&*5}‘3&—‘-“3*f-ﬁa)\-:b*"';-’.-ﬂb%
,(o_\)ﬁﬂl«éﬁp‘éﬂ"‘._ﬁ

el 55 o ol 8 ol G 3 et S35 BN 5B
VA of ) ggata S



w;yvlulwumﬁtu1r_<)wf,_.ﬂb,ts, R
RQYSOEFAIE S ‘_}.Uldl(ILS.;:JH_,.c!r.,)_ndl

AS 58 et oo o et Beds s (§ Oy il i)
Mge af 1 s L Jult 3y o)

e e 3l 550 Bty (Bly Gl iy ¢ Gud 1 Gy
Doty e e 2 05801 o Lt bt ey L Oy LYY
D s 13] jadll 5l ce 2 S Joa 13] Jl

Lo 5o g 3 G Loy Lty a2l ey L5 p—-3b

.(\v_\w)au_w\aé;:.ju_,e}zuwﬁgw%_ﬁw ¥

codl g s Al B el sl GAUN ) i ok
oo SN GV Lo epall 55 pa L Twilight Gatdf Aadl 504
G OB 5T e ol O SIS o2 Lger g ¢ et B3 3 g
el il ey ¢ azall LIS Gy egudll AR olLill A 4a
& 250aill 0585 15 5 my ¢ Jos Ly g Gons Vg S0 o il
il s 8T Al ey SO AN

Y o N Gl o — o S DL BT emns (1)

NNV Gl goma = o S O ST cme (V)

ANz Gl e ol e (1)

Pledlodie 3155505 dast e ke Ay sl o 1l el 3 50s pa g 41 G3Y1 8 (£)
sbar] i gt AN a3 Sy s s
e o U o Ny ol oSy cBaandl oy el ks oy dadt i Uyl 5l
SEE D ORI (P3N N (RO PP N VR TAT- [ P [T PR |
e 10155 a5 Lol 82 o G50 2y sl i B3y 99 o L e
cadldpoll (S Yl e



23 O b (nds ¢ Aurora Gl e dalez LEISH) 0y U 50 3
b § et iV oy i oL A O 2SI e i G
Aurora Jlet Jadll Gadl b ol ey Goym Lo 050 5 i)
3 53! %,_'.laill Sasdl ol il s Jlesd! 5,500 iwai JBorealis
cgprssiicaal § Aurora Australisé!j.fi!

o SN ) g3 N D 5 AL oS0 S, eVl gy
e G sy JS2 o 8 Ly SIS 55 (g S
A Dbl e sy Sy 5 ¢y sty et b LALY lasl
s dxty 5 L Aa N S b il Jp 2 b ol o da Sl
ERRIRE NS RO PPN TR VY- TSN
g 3 AV AR G sl Gy ) e 56 (g1 k) Gal)l ey
A Sz -5 len ey a3y N el i 125 3 25
el inally ol otk ly Lpenmindls Aun) Il Lgred )l il dl sty I
e LILST - Ol N odm IS5 s ¢ ol J) 6l o1 oy
Loy Sl eadie ol 4D 1 ol 3l fe Obag B Glbls L sl
LY Aurora )y, sl € el

S - 2N e Byb (S A e adsey N Gl ey 8 01 LSy
o oAl o T B3 Ly 0y SUR)

VAV Lo (Gl pompe U LAk Jyol 2zl 1 e 5 (D)
VA o b e 8 G el vl ol e 5T ()
Y e () Gyl il eyl alall ooy :ajﬁujgsjsu,ab#i_y
YAV Lo (@VAEV) G alall ctlamgly gzl fidest dalo- spest . o

(3) a - Howard J. Critchficld, " General Climatology " Prentice- Hall, New Jersey,
Zend edi (1966) p. 12-13.

CEQEA o (VAR ) g n Al Ll Ao g M 800 0Ly, (S -



A G i et Oy S e 1 bl S il
CYA ey

de "y &y Al pen LS w5 e gl GA - o
Lo e (LAl GV egdll Ddlodn (3 aalty 5 < 58 A Lasgans
L A Y

o Y & pallal) et B and o 1 GBI At
i odn (3 55all 05 5 - (! Gt Al G ade oS | 5 717N
L&) (Sary cppaloe iy ¢ 33V 5515 i LU LS
NSRRI
el cdy Jo o il il ol Oy oLl At GIbT
23y ¢ ¥ Op Ml 39 0 ) g 5as OF 2 ah adany ()
il Sl ol e S il 23y e gl ol
etV £ LAV s Db o G il Ay s B ls Bl Sl
o Y Qo o laall SU Gasd bast e Sdany w85 Ladie 450
¢ galall iy adb ol ya S ey O dallll Lo e
AN 3 A GV AT LIk sty e iY1 555 O o
S ot S8 S e oy 5

Jad O Gan ey N1 2ads lya U ool 2T 0,05 25
g J) 3 (6955 W1 JLazaW! e At 5, dfl b Shle Jan
ot o L 0y S5 iy ) g Ll Sidal) (3 Gl ol e
Alr Glaw V1ol magl 5l olasllly

.Vou.a cL",..L..-ca-J.A L“Z._.:'—LZ.L' L-‘-"'J""Ll‘JJ“’T» u“.“.‘:"J|_}JTJ-" (V)



ylgsll g Jalh 3 )y SIIA

Iy gl 3Lty ledly ol s (S T 58
a5 Y | galys ool side My \gre IS G #lsbl i)l Gy

e o BBl pentdl g LI Ly sz Ll oS elpdl 3]s
lgdl Bl Dmy3 i o5 pes ¢ pelandt e e A5 4 plat¥1 IS o)
I elgdl Byl Gyt At LoV 88U o fe OUSa (6 3 3L
N &yl Olugly (o1 o 0S54 oY1 pLadYI 1S Lo Cidy s
lydl A Lrs el G 3 il Je oy 5 . Radiation platl peland]
. Daily range of temperature L_’nﬁll Sl Al s S LTy KLe

asine Lolad] by das S0 e sladlt (3 Lpmetdt 2aN1 2y
o o iVl eds cdaind IS dodas (NI SIS 4y 5l
Sy elgml Yk o bl by L el s casy ey 3 Lgohar
b8 L2 B & A 50301 3 s S OIS WL SIS il 01S
L slee Go pedar Lo Leboginn & O} o (NI e Jo 01
LI 0B 55,5 Lol s O Gy ot 0L (0 Lt
0583 (e 5,8 IM) oM Lty nu¥h g gl e ALt Aa )
0555 A Ol s abld) dpmatd) 221 Gy i &y B 300
N Ly slazey) as

e Lna I AN Dogin L 515 0555 A3z 8 51l ndall O |d
G s oy Linss &l A iy Alsle 4505 JSEAN gl (W ek
5395 &mp2s Ol lm &y 3 UV O 03 yay L ASTezu¥I 5 51
M g o a1 G o i fo 5 ] g o JUS



oW platilly (ol mdane fo Bill geot pladYi 8 3 Y
o A ) b e domll O (5l 3> s il S ae 30
P by )5 s . et g u,zjwobﬁ@u\ Jgad

NITTER T PPOVR Uy PRI PRP VTS o
NG)RNeES

Q)€ ety sy B

Jo¥ oL gy Ul Ozl LNy Sleandl Gl G ol B
(V) Oles ST LY

01 AN Ny lyandl § it s Lo ety Y ik G o
NQVSIE 72
i, el Jo &yl yadh sl yal

L et o gttt SIS pa ) B S e LYY i
g Jo LI et iV Ty et LtV a8 A
AR SRS N (PO A Y PRV (AR YIRS |
Loy ¢ oY1 prhas igno Lganta (6ol OMAIL gunt) plat (552
ode G b 58y . ool plad] (K2 e (gt O ] 5T 50 05
<ldasy «Convection sdebuall iy ) A1 Jod| cihlss ¢85 LasV!
Sga e st SN (3 Jren L Seluey Conduction g 3} oy
JEs ehebt B 50 A g Ll Wleoo 55y 55 A1 oleanal Lo delis
A pn B3y (gl G Gl IS 5 T ] 0K o Bl L]

R DAY o (Y AAR) S (8 LU WAkl golh ¢ el gl e 5 ()



Con-&1SsEvaporation e ollas 31l Jf 1ia . elydl Jlas)
):—‘\’Jl OWs yo olpdl 3yl > domys LD ‘jdensation

Jt e (o) mdaw Je LaiLJl Insolation | gea ) ¢ LatYY fany 5
b ] et p ipbling oSO ol L;;J_LO;LJ\,ML;M
N et p el ol gLV IS e ¥ S5 . V)0
Ualys oSS ol Pt o 7Y O ey s ‘LMW\H 5ok
Ll ol G b e ol eladll § Jel J] 25y coedl
M Al e SKas eIl Nl 0ds e Y g celpdl (3 dalall
LatVhodoa Ll foas 1Sy« o) pedans fo Lgboy i s e Loadl)
ey el G b 2y eLadll (Y Total reflectivity 2.5l
o o e el dadl Gllay s L ot dn 2N e 0 V8 o e Lo
S8 5>y . Barth Albedo a1 il (gl sdd V1 ens 3,531 20291
g e bl s Sldos 3 pdinnnd A b el 20 2Y)
et N0} sy (Y 1K2) g Ot el Ty s
4513 a3 dom oY) e OB cHeat 5yl () adydy et et
MR s Of o @1 Jey () Radiating body s o LS
sl e Ll Olar gl o s agus Lol gy axf Y (g5
Loy BlasYY e 5yl (gl ONSM OB clae U gl g et

(1) Howard, J. Critchfield, "General Chimatology" Prentice Hall, N.J. 1966, p. 14.

(2) Hare, G.0O. and Sweeney, I., "The atmospheric system..." Oliver and Boyd, Lon-
don (1986) p. 42.



/ \ AL pliul | YL ..;.‘-—-"J'\.
. s 2 L o

\ Ye? Yl

DY Lty guaddl el (VY Jad)
$ 3 S g )Y petowal o IS £ gl (ADiali g




o) e 0 8IS (il b Sy ) oW a2l e i 38
() 540 S0 ST Gy U S e S 8Vl Beghl s p

WP CT NN VU5 & W SIVURU VR W U VARE ¥ 3 PR g
0S5 I38) Laws SN ) A g ol des ‘__ST «Conduction (g,! )
s N Lloe Boddy . annis Jaus 82 395 (HLE 51 YL ST el
o il Jams el By B Ol Ol -t Ladis ()0
JLEV i das ey -l BV 5N ol 5l JeN) o)
des - ipendl dn ) Lo alds O ) g By gl 0 e 5014
S il o> wil iy geatdl LYl ool redas ey Ledin 23
Lty . 4wy (g elybl U] ol e DLl elgbl g 551 A 2y
legisb elsbt pa iyl 3T ) e slphly oY) pedas OIS Lo 13] oSS
23 G530 QLU s 13Ty o Latdl b ol I 3 ug
i o ety Azadl

S1obl Sl domyd adips Lok Sy B3l oell 13 Mmoo s el iy

s Jel Al ol S ¢ (oW pat¥l Judy (o) prdand el
LA OB el daadl oda G3yaip ¢ 3 oy ade OLS o LS LT

(1) a - Plair, T.A., "Weather elemets", Prentice-Hall, N.J. (1959), p. 84.

b - Mather, J.R., "Climatology...", Mc Graw-Hill, N.Y. (1974) p. 17. (1966) p. 15.
o ¢igs3t MR e Insolation s.g"‘"ﬂm CLM‘-\’I Jakis il o el dadl pam Glay ( M
= Tresstial radiation ‘__g.éj tb-..:l Js ‘};_UJ:;\'I c\a_, Lo Sy I s = aslms!
Llaadl oo a3 O S o= ¢ The Grean House Effect tcbLal i bl oy JI b
ol Y Doy s s L3 51 A ok AU Sy Alabladl o Jeoatly
oo A e et Ny ¢ gmadtdl Pl st o b b e hds G
Lockwoed, J.G., "World Climatology”, (1974) p. 10. : L.;.J@-b el
(B} Trewartha, G. T."An introduction to climate”, Mc Graw-Hill, N.Y. (1954) p. 20.



oo Wl Gl LY 3 elebl 3 Ladisy . Convection fudl bl sl sasLall
J) el o 858 8,0 bopogld o 5 43S w39 43 s 30352 (g3 SV
ditics . el ) dans OF o g0l 03 L) elsbl J2 055y Joud il
My d eSS ! Latent heat 2S5l e st fadlh 31 il
5 Zotebt JSI oz L Amnsly LS lnda ) B 3y U1

SR ey G LS )L e S S Je 2100

:g.u.n.idi glaiifl 598 3 535 Al Jal gadl

AT B e 13 et pLal VI 85 (8 355 adae Jslye Slon

AV s n ihZ ol mla Y Joole W et a3 0T S
Ol glt JSKay ksl BLusN! e et itV Uil SO Rs
s L AN ol iz I cLa_AH Jals ¢ e gy sl Lelal)
CYVY-) Glall il e a5yl o dmys sy o (61 OF elald 0
W3y (¥l Go b e e Sl plaV s ) Bl iy ol | Sy

o ol gl R R U PO vy W > Latent heat ©,lgai™] elsi By A1 (V)
DY Lol S BRI OB JUI L Ly« Gl By i O Ups e ) sl oL
oot tylt plonld ol ey (el Jiall die <o fla A pla N TT0 2 L
el By die dddd e el \ f Jpmtd Yoo Y0 Wil O (g0 thi Joall Loy U
-l
B m oy plor g N LaS e 516 5 Sl donad] a5y A1
YU gl edoa iy Al s i OF g L 3Ll ) gl e s i S
ol e 5o T Kyt OF BaW) WV 0w Gl Lo 26 (o flpa 060) plr Ny

Al SSEA B



ad) o pon Ja5 Apcboliag 48 S SO e B ST Bl Jrty
-(\)W@Jr&éiv&ﬁ\fﬁ
ke daslt AVl JS ant O 2SI ooV OF SIS (5 45
(Jo- gl fos - amdan fo dadldt L5 pall a1 Sy sl O G
e Welrmge sb m 555 il elsgedl ool fo Bl Sl ) IS 01
(Gl il 3yl Lomys e Akl 3yt (D) dalali ) A oy
ol Je ax Stefan Boltzmann - 0Lsjdp 5 Olize Opil5 O 03 ya
ledl plor ¥l g0 Liome dorln (o 3 LAt 2 o1 ST G5l
b L allall 80 A1 Aoyl o, ! o ol e ) D

_(T)((V__At_\

F=co T4, by os=b

DO Em

(L)l gt o ol &l Sl = F
(D) bl n plad¥l Slal Jalaa =

t‘t_-..:}’l e s Lockwood, J, "World Climatology, Nerwich, (1974) p. 6-7 (V)
3] Ll a2V e 22Vl e oS ed ad Ren S (Glrpady PRSI
el ol infra-red 34 eladl cof Lty Zmemil iVl 1o 3l (x-S
PR TR itV ol gn Jobo Tl cradio-waves iwlal¥l cila iy micro-waves
Vo Gl g M oty (Y 0 = g S V) fag Son 1V E ] Roag Sr

U5 e andl Kay y Lockwood, 1., "World Climatology”, Norwich, (1974) p. 7 (Y}
Wl § Dbl b 0} Com « Wiien displacement law yls sie Jolall 956058 plusenly L
- inversely proprtional C..Se Ll S A m maximum energy _seliad 35l
sV alsladl s oF ane s s Aall! 5y Al B s

Am=—— S ) JLE

2l a8 5l & a7V e X Y AQA = gyl ol Lle = a
a=(2.898 X103 X deg K)



(_)) .r__-f..UZ.E.lhl\st.J-\ag-);=T
3_)!))- :\::-_)J_'fr_pdg C)T A_\ X o,‘V')=L§Jl_«.._|k:.~.PL.:=0'
o ={ 5.670 X 10® mw/em? (deg K)*  } (taakdal} - alis
Flailays 3 f35 A Jolpadt bl aseds OF Say U5 Loy
DI Bl (§ oW e Jo el g2y gt
Solar constant _gwet! cultl) B I TRPNAAL tLa...ﬁ}H 599 L3 (gds
D) gatlt olal Yt bLai 53]
Jy= e Ohsad A3) oty et Cpo DL Jyb Sl
RAR G CNCA TP WU RS RV B |
NETERRE) ) g:.vl.a..l: aalad gda Y
AT O o dmlyll ) SN el G123 el sae S Y
Lo e Jo
Lagaal) LtV OY S5 oW pdas fo Latdl Gt oo iyl
15) ¢ (5ol M ye 539kt Dlis BAZ L5121 5 2101 i dbaBL)
St bl e GhL b bais i I LN oy b b
oy il e S8 (g0, ST oW mlan S sy L (VA JSC2)

G T S IS gl ¥ o i (5LAI IR 5o 5] 1l 2aS Jargin OF el ] 5 (1)
(horse-Olas Uya 1,0 gomy JA D oa ] e LalYl LU 303 OB (5 iy < 2501
Howard, J. Critch- ») Al A et 2y Calories (g, 801 . ¥ Le S power)
field, "General Climatology", Prentice-Hall, New Jersey, 2ed edi (1966) p. 17-19.
pnale 3,5 0a_ 0 VAVAL g (8Ll LiLad 0 2 el pf e 5 ()



JLluln

e 2at

T L

e S AN b

Lovuadfl dai¥) J gls SIGAN (VA JS)
(02 Y s e g gl da gy SIS 9
FIONCK P[P WO R 1 (B P SN B P ISV
(0 JK2) L OWLiin pedas (358 Aole 0585 B\ S o500 hais U3
iol) L O (b 1usges hais 2 Aot 2a2N1 O BLE Dy g
AN N e lasd e 5981 0555 (glall o3y I
Lty NV S e denectdl AadNY by 1 51 O e 23 e
s sip LAl VA T2 0555 ( ey o) CllzsNT ID
D)V (6 a2 5yl A 52 0S5 3 g sw% b ez
o2 550 e Ll L BN I v, Y iy Gl IV (gl
CYO g atinny pn b et i) oy 2 515 0558 Y2 Y0
i s OF M3 e men g COA L by VY L e
FEE S o I J JUJG_._U{. - J_‘"‘"“iJL'_gJ‘ - _9:"_3—!@.5



s (31 0) LAY o ] s ez ple IS Lis Bt
Lﬂi L',OT(‘}L‘.‘J‘P‘_L:JDMJ*;‘}J L',QA_}:JJ__#J@.J‘}_’ L(\
I ln Gl 221 By & 5 g 2 V0 s a5l Ll

gt e UM %0 —:—ﬁd!M&JWMJwJUL_SﬁJ
3 S S Loy vanms b U3 "AA %ﬁ, (et Camal))

g, Y

poeds ol 3l de ety ole M gualdl pLalY)

sronsd e A28 (000 05 SSy s sh IAS LY u ) JoaS O

(I ezt

1 Yy § 2l iy \S

’

oo o) e NGl | et Tt i &y 4 lte )
() = Logenll 12N O (ol L)
s | ool | s [ e | el sin At
ey e
\ 3
e L, Y +, Y A - Yo 0 - Y5y
cor | oA | A o/\% o X % YLs o
LAY | v, | e,y Yy .%. g rY -—:— il gyl 3 511
vL8A | LAY |y | + Yo oA % e
SR AN IRV ST o) % veo A % G groVo
\, S/

(1) Gresswell, K.P., "Physical geography”, Longman, (1972} p. 17.

— (3]



1d OLS cellpise JSUAI (g 5lady et Jpm (SN Slds Of s
¢ sl a i) Oy (o # JS (gslat ail I whall
o a3V by major axis N 5ol el JybYY el Lo Glkay
370 52y et g DU Jgb daegze O 5 cminor axis (5 5tEll ol
g a) asliss ol slos BL oda OF VI (oS Ogke 10+) fa ke AT
G (¢S 8 Y, 8 Jor Opla VLot 3 (gl o s N 5yl
SRSV INFCA PR PN W PN W SRV YO PP SR e
edon (3 Il 5 (o5 Ogdo VEV) oo Opka 4V, 0 gy LT Jy b a3y
oy Ul L eadl pe Peri &y 3 (g Perinelion anadl 3 2N of IUL
et 5 058G Lot b Layls (3 oY) it pdgs o
ol Uy (oS Opa 10T Jus Oy e A8, 0 g BLANJpbs il s
x5 3y D eatll e Ap 3dms (5T Aphelion m5¥1 3 21 O] T
36 I (ol pdans ) o (gl goatdh pLal Y5y 3 0 el dal
Jy o Obss pas s W38 I 58 0 LV gouiy 2135 sl
S5 35 G152 e ol I G o3 o et
Jpadll Sipdoy WISLEY Circle of Iumination &f-all 8,50 slse
(V4 S8 L W)

VU, 1+ o by LIGEYIAS A UN Lyl (§ oW1 g e Jangn O el el 5 ()
e T @e oo ol odn il S0y (Ll G oS0V, v e e o D) 2L e
Perihe- anad| b Lo N1 9555 bk LN &6 3155 Eom ¢ madl dgm S2 N1 Sl b

- Aphelion 531 (3 3,5 batis \gze o LE35tioN

{2) a - Strahler, A. N., "Introduction to physical geography", Wiley (1969), p. 51-71.
b - Trewartha, G.T., "An introduction to ¢limate”, Mc Graw-Hill, N. Y (1954)

p. 10-13.



Luadil) J g (5,9 Ol 5 99 oo Kas y Y1 gucbll & gaa (14 JSii)




s gl 3 (gde 3 o MY lid 23La ) 03
Sl e IS T B8 e LN i a Sy L o) e Lo a3 L)
V) St las 3 LA Gams s sl jLsa 5 coondls sle s
2V PtV olpall ol Blinoty Lo lately Lmts 148y Lmatl
L 25 A G 0B &3 Loy . go) OO e Jadl olzlall
AU PV SRR VOIS B WO G WP [ WPLTIN LU O S PRSP |
c ooV o Lo a0l Hg3 me (gt S LILAS Doy il (S
25lene 1y O A Y Eea ) 2n Y1 OB o s LUt g Al 2SS
28l GBI BLLY e gl AR o L bl
JS\J: Cﬂ r_,_:J'I dw d.-q.n:J] gjb-.::l C)L....FL..» S é}b d‘}—b g_aJ.:.é_J
576 g olapy ey AUIS ddl dyaad bt ey dilisudl 5l
oI gl S o Liyl ) G5 (605 u el B i) Le L
A 5o VTS aar L) GV g ey s - o) e o JasLI
&) Ldl dgumd SN Galzsll 5 a0l flgs e jledly B Jgb B0
legally U dsb (gslan Lstmu¥HE sladh s (Jladl 5,801 i
e fo el ol Dl (s Ly Zela VY g (6T b ady ooy
J..e..'.‘J'l Sl olelusas i Jsb sloy trl,lc.t..H 5,1 s ¢=; C)LLJ_J\
3l de Aelw VY o0 il Jlh s S ciead & ol Sles e
delo Yepous W2 °84 Lo s s ae delu VT oy NIETVWY 50
B S A I T Y T [ R S B )
s Ll ol lss e eled) 3 Bomps OF 213 1m0t YTy ]
Albedo of snowaaelall leuw¥l 4315 OY i3 ¢ Il GbU e s



i) SRS V";CJU A ) u.b_ﬁ'l c]a._- il o ul.cT surfaces
Bl domys fLinl ) 995 Y ey Bl mlanV) Lo AL At

~

rQﬁ~ TIVLY TN, | N | CER ] e [ Y [ gl (YIS eyl i
Y

(Je amal))

e e |oYe |y v ve | oy VY wlela sie

R

\ /

S s pLadl e s A ek Doy Ly ¢ Lgoadand DLl ol
O o o 0

Ll g Jalll J s SAS

e 2y dalsdl (ol Sles aea e sledly JNdgb sl Y
Lo i) dyaad IS5 4 O 5N w3y 0 1 cam gl ol ID
oo st e ST OGN (Grm s - et g oY1 OLyso
A e Ll Gas ¥ pedae 5ea) 8505 0 4S5 ) (g5 531
Tys L Sl s - G slenie el Jf 20)¥1 5,501 s
O S ) ) 0 e e e e a2l 202N

(1) a - Howard. J. Crilchfield "General Climatology”, Prentice-Hall, N.J., 2ed edi
{1966) p. 19.
b - Barry, R. G., And Chorley R. J., "Atmosphere, Weather and Climate" Methuen,

London (1969) p. 30-37.
LS8 e Laldhd el Lnala 3,5 (et LB 1 2 il o 5 (T)
TY-YA(AVRAY)



(i g s A1) latie Y1 Al (3 Lgl g Jalll J sl YIS

Vernal and Autumnal Equinoxes

O E S O S P 6 W L S VPR R PR P WY
Ot Q] AW 8,0 s U3 ey ¢ A3ty W18 511 e Bosae
035G s « Circle of illumination _gedasdt 355,80 5 5100 Aoty Ju slua
«.l:_lhpdfau'all):ﬂl ciadly (Eas et il axly TRURPEIY
S ¢ dgb SIS cdelu VY elmll Jast ae gl dsb e
Clela YE WS YU dlalS 555 ol as

(5293 (0 YY) sl QVESYI Ala 3 el Julll J glo SIS

Summer Solstice

0355 Lo et 5, S Chad I il lad S ey
odon s . 2l pes LU by cOlb ol las e L3y as okl
iy (Yt 88U il (§ a5 pedaall 500011 83101 OF oS U
s gl e 3 QIS 1T, 0) Loty At dadll 3 510 Gl S
gy g a3 51l Blas S gz o 2y 515,50 oo

(iro) i 3831 o el choald a4 oSy M3 Ly
b

ksl (o Sgs e s (e bl g sl 055

5,101 e U Hlgadl sy Ul Jyp o Mt (365,01 0,55 - o
- Qe i) gen VIS LIS 5l 5 ¢ A5t

Sl il 2l o Lghgh Log Yol 11,0 L0555 5
Eio matdl o ol (605 05 0ms By gas sl Dn2Y) 0L o



Y Gy dy Y0 oW1 0hes r ot 1 e e dele Y65
Gla s I Al 3 00 U p4das Lol 5% b (el
LB a8 Lo Je J£ Y elaadt A5yl Al

Gl gl oSiaid ¢ (gl et ¢ 53831 Clnadd £ Ul
:L_;iubwj

Al ol Slss JS e ot ol e el Sl g 0 ]

s a0l ae 13gae i by SLedl dob Ol fn 3,0l 0550 - o
L il g € g LS 15 ¢ B30

gl il bk o Lgad Ly Uy "1, 0 (o0 5,505 o B
otV o ol (6 N i patn By Bma i) 22N BULS )l
bays# Jy ¥ 10 oI Obss e el b §ats 2l Y8 2L 510
£305 Ol i 5le e et dalass ¥l s Ll lah (ol YE
e 2 Y (odand! L3580 5 510N Gl ) g el A Tal] 3 5101 Gl
el 3 Lo

(s YY) (6 g3l LOERYI Al § Lleadl g Jalll J glo A

Winter Solstice

] 055 o et 8,501 Cinand Al sletll Joad U, doaiy

o5% S e = 6, S0l Caas 8 sk Sl e s gas el
i (§ o elandl Ll 311 OF S AU edia 3y . oY)
O 3 (G "1, 0) Lelotts &daall 3 sl Bl IS s (g 5ol S
Lohall s sl GU S Lgee 725 Qe 5,801 i 3 s L

— [ —_—



oo (sl Canall) g pab) Gl Ll LSy Sl ey . 1!
AT (FAY]

LAl oyl gles S die N ok n sl 5Ll b 058 T

o 5l de agdes HLgdl daboy JlI o Ot 3 5,0 05
- Rl g s LTS 3135 <5150

Q usd) Chaill Aol o Lgxd oy U 5 "1, 0 (50 550 i
UGNV RO BRI | D SAPIE JUCTIVS S U0 T0 WORACK IS | R B 1 5%
(Aelu Y& G laje2 Jyo TN oM 05 e b Il o BalS 2oL Y 8
sl Sl ot Ly gl cdadl 5 5101 GULS pydng oY) p% 1
LB oVl e 2 Y edand) L5pa0

AU gl S (et faad) Jletdl 3, S Cinadd L L

Azl el plys JS i S gb oy pail Ll b 005

850l e 13500 5Ll Jy by J dsb G 3 5,40 0y S0
St Rl g It LS 31355 A2k

Hetdl el Lo o Ly Lag Yes N, 0 5,0 850 pdi o
il o8 il (6 Yy (5 atns gy Loa il IV GUS b
G lays2 dpm Y10 (oI Olss e ot o e Lol V€ 3L B
¢ s e et deliais ol e Jd L Sy cdelu Y E
W ¢ odanll Lpull 32101 Glas ol At dadll 35001 Gl s
A OLSe o iy i i lit S5 ey 3] 35 Lo e 2



Cablpn dpdd 03T ad liiny Ll Jolal by dast e andy s o
W alaall edlag dall

relld § Lagdyl asall g Lgate Lag 5 ,¥1 3 Lo JS 48 o

odon Yy bs ¢ Lgondaws Lo alonll oVl oa oV AS, > 0
Bl Lo 3 ol ezl u; Lgoda ol Sl cSS LIS A
Je domg Lag g 3 ey oYl et e L Ao ally (Sl
B ocmay Loodls 35, (3 Ui LglS Ly loms 13T Lgh b a Ly Lgondan
¢ ol SlyLadl B ¢ o o i)l (2 1005 50 Ladizng
G &5 sl acilely (L) (g el ol by V) S 0SG
Y e e 3 Lol fl LS A edia iy 5 01 5,5 oy cialla S, >
U U 3 2R odn s Of Sy il CdalY
i po ol 53S0 0 b 8y oSS &yl LS e ey )
523+ o2l el (6550 g BL) o Sl e geetd) L
CSS pipa oy cae dt Y ol e Lo S el 3
JB a5l o NI S5 et iy iy ¢ gsledl eldll G oY
s 3 gy 3 el 02 (0 )l 250 e Lo S5 ST

Ry WOLERE PR AT R WL JEE ) I | R I 2 aerl ool daidl ALl (V)
A ey ¢ Aol 3l 3 il A5 A 23y < 08T o (Y AAY) TSI
oyl Laply ¢80 Bl LY G ol il by ¢ gl Gey ) ds Ll
iy _g_jlajnjqq.;u =iyl G._Jn cdpdly ¢ Al iyl Gy Al
) .L:JL;‘Y‘E:)JAJJ cL_gfaUéJ'.L‘s.&_‘_H
L) LIV 0o Lmald ) 3 ST e Solaghan ool e pyglibin § oSUl yany
A G A Lasillada OY Sl



S Gy caligs Ao (3 RS O3y By g3 et g el )Y
(e D= Ogdodll (g LS _ Lo Sl Bslacl] pad Ldealloda
Joa Leltn NNV 2Ty ) O slendl sl 3 LoVl oSS
G s Sty Jor il el B sl G pyilly 51, SOV
O AL s 415 et Ul Of 5 L bl ) oy oy oLl
LS JS O O3le) b L) L oy . 05 S LY a1 Y
JS 0l oLV el 05 SN s 3 oS58 IS ol o JS 0
L3l B30 o IS Oly oY1 ol 3oy a0y Joate S5
Lo JSs cobanll o by g Y1 2 355,20 JS 01y U wlell 5,000
A Az Oy 5 Ot U 3 05501 G

3 U2 Oslall coned oW1 5680 Lastall iy ol 8 ol) s Y
odSTy L it 93lae e i) Lz 25 el |y Lol - bL
kst &y, 5eo Wi e S5 oY1 5,28 O L by A Ll
gl SR Bl
L) sial Jldldab wul (oW bl 23l Lo Gl
ASL) Sima e} &b ol 5200 L Lablglh 2dadly (oY)
B dnis o &gy v Mid 015,25 il a0 ¢ (el
abll 4755 ptegidly pawsSYly Mantle JilVaab el O5ya
Y1580 Sm i (ping f2d)) &S AN
G S AR slys ABUES OB Y, & ) e oW1 3,28 BLS WS 13
Lat OF 093 — 8, L adalf odia OF A3 imay - VY ) s Ld
pof s - Sl ) e i LR Oslma e S - 0L
o5l pelyedh e datliolli Lgd 225 5,0W1 Oalall oo

J— oi J—



oda o Voly  Lemdlr 585 Wl (o1 caniS) 5 sy il g
b Lixd O Lo coellazat U LoVl by 3 3 Lal Oslally il
O Wamy (S sladl sladlt § g5\ A A& e e s
Sl daadly Sl ols 0L Jpdll Sy S5 Loy - oW el
oo (Lo rms sl QLN ¢ LoV Jaat (gl (5L 3D
radl e 3yorge s le 1S5 cihes Sliie o lgde aalil Loy
o ey L oW LU 58 fads ke wote 2 (5 S
Sty (galedl s Ladll (3 Lgadses Lilss (b sl Br0nis 35, (3
s Y] e s LoV aas Y . Lghats Lgmodlor 5 Llolin|
S50 1 s DS Syl s caeldl o UL G s 52
ke U Lo oLVl JUSs # WLET SN o 50y 3 Wi y,m

NEIRP RN PSP PO RN Lm)l.:-h_;.t.ﬁ

Pl 3 A Oalall e 558, 0ll da sl Ly pandi Jelinl] de Y
2 Bl sl dys s e e dlsla iyl B 1y 53N
DU o Lhyd s O3l Hlgeail G5 e ey 5 &l Syl Y
SUils o pie 23 3L - 3ke T o Al g ] Ak
St W LoVl 5 S e ad « oWt bl e gt Sl o e
Jos o B 88 ey L (galendl il (3 Ay 4 A5 S ety
Gl 28 gl S 1S (il Wbty el (3 o)1 o2
e Ldb By Gatzy (o1 bl e O DL 3L LoDl
bl 3 Ll Aokl DB a5 3 Loy sy g 1
il OSU) ek e &)U pedls A0 ol gall Lam GLSL
Londall L)y S e g 831 a0 STV OT S may 55041



Jons LT LS latley o0 Baig (g0l s I Lobadl Qi l 3 o
ot} GV bl e Lt o Bsdne slya LB Je
d Yl wsllanal (3 055 0ty canionas wilo 3 0L Lehaned]
Ll St g s - GV B ] dpo gl o elad)
S Bl e st ilila laS CBLAT (ST Oyt die
o 0 95 ] (3555 S a5 g iy o 551
o1 g1 Juvenil water &V oldb ba HUad¥l (b oaiy et by
Al olon (0 352mge g Lo Bl L A1 oW bl e VALY
4 | ol (U1 AN 2025 O ety A3 ey . oW o Jo
Lol lodandl o 5 S5 SIS el oo e Jju Ly e oy
LY OB wod S Olamy oW o Jo SNl & el
O3 slmena Tz Lgbly o il I Ao N5 SU1 b Sy
oo d Lay (I ORI Sey o il e . L Jp o )Y
Jia Dol ¢ Lo} mdan o aatione sy DLW dnid o
T AWy L5 Js - Lge dmy ¥l pooed ol s
Leeb s Lzgn s Lol a0 bl s o sl o i T ey ..
ool e e Y ety L M s iy 3l 5 oo
COTE) 528 gk 8 A
el o oY) el o2 ey ol o el 0 U g
B S OLAN G 53dmze ST (3 0,83 ol (o) pelas (b oy 5.1

tdladdg
€. el e Jyly Bl el s A
YY) gl



o ‘._-,-i ag oS liiald el gl o LTS pudlyd 2L 1 LTy $

YY) el il
058 N 3 3 0 L g oy 21 4 L 2L o) 1 T g
’ (10) Joed) ) gt

J Yol il LV L 0 elandly ol fn J5g s LU OLS 131
U (5305 iy ppenally &Ly 300 ALEWY o 1S 0 558 ¢ o1 by
A3 et bl 3 Lt ool g ST
O L) 5y e Bge V] oadkd Ll W) Loy d 3k ol
s 5o Bl sl e B3 2 i f o 8T e o S0
ST ) S o Ble ey ke L 51 o 1SS IS my (O 1sP
ATy
Uy allallodin JS ooy SOU Lguis Jyom o1 O35 s Yo
S pedaw o podt Lo a5yl sl Bla 018
T am ¢ ol i e Las S Lmyp Jyo o V1 05 0] €
g W) i o 6 SN A ot O Ayt Lyl
DIl 12e) (55508 ol Ll Lgme et g d it 2 51ST
($ 3359 ol Bt L el 2yt (g ly i) olmis
G ¥y (S50 Ll (3 Udhecdly sl 3 IV ladsn 1)
O3 mad | L ol 0 5yle bt LS (eSS, 0]
B a5 el e 3 g A Ll Aoy bt Sl el 2]
iyt AN bl 3 (5 Bl Jad s ¢ el e S e
i o Laypebs ) ool (dy) 35 oy LS A ol Mo

— oy —



Al et S8 sdsee i ke i gy SMab S Lo (o
LWl o Ladl

d S bl Jads (015,85 3 uplift w8, 0l LS Sud
Jel Al oV b e dgalll Ll 2 L Sl s pnsy Lo ) Cogr
iy oWV 23 Gl o g - 88 Lgomden o Lo e
s 3 olably LA 0, Sy o ) i e laiall 06
) G e dy s s o)l
B R L S ) [JOW L
U LT S, IS s s OS5 ¢ oV 8208 o slall oy Sy
bl @ Atlhobll e 5l ety U a5 e (5250 05k 355
o glgr SR Oy Oprmgled ) 50 1S5 . e e e Ll )Y
G555 @53l (6 oty (I sV gl g | sl I B oS5
oda gdom pke LB BI15] 5 L (s GUI G g a1V D)
e OB i bbby ] op A bl Ay oSl DS A
s g gl Lolys Jndy Sl e 038 Gl - s 01 U5
M5 pany Ml s 518 Jpg 0055 df Rl 3 4 35 )
SAS A odon 0T Y]+ GV pedand dy )Ll SISV 3 gyl oY
$3 O o lly ¢S sl e (S B i 50l i xS
sy ssbe] do Jand (o) pelaw ope B0 o SUl s 05 55 Ryl

pheall i s e e S 0 gy :_‘?)J,_J‘Lkd,_sm»‘;@uﬁiw ()
SYVILY o (pVAAA) g S0l el e a5 plate tectonic” Lorylyd]

J— cA J—



Jolss Ll 5,1 I e o G el o GLe § UL
ool St 1308y . o) edaes a5 Gl (8 & pally 2 g
Vs dar ¥ Al L bl o sy g Lgombans e oo s o Lol Ll
JS oo oV pela L Jors 5o bl At gd LY ain ] ad
Ao alonas Sl e pntloda
B iud (5 patons iS (3 1 pa LANL bt gl 3l G 0
e Lgaeie (g5 VAN b Solar insolation ool gyl
PVl G b S e g 55, el ] dsy Ly ¢ ol dan
<oyl EJ_\%’\JE Y o 5P ey . Terrestial Radiation‘e_.b;\“
Con- g}, feosdl Wlhasy Convection saslall & )14 fod
Je debuislya e LI OMN ez Le 30e Ly duction
4 s olebl 5)) o &oys 15 (La)Lidls Loy 35141 ol
Sllas ST la JfMa L slyd) JUit 3, s Bl LS|
5)l > &ry> SN @ Condensation _&5\Slly Evaporation 3«2l
AR TRICORAINY
Atmospheric pres- (g ol baaall jlids 545 G eledl o)l dmys S5
Syl ol 3 plutondl 58 Sty (g Jardll g5 35 \S csure
Anndy 5 4555 i elphl 5yl Bomyd wls3 Ladns . o)Vl mhas Lo Lgze
A A Bl o 5 05 S5y it i s ol
e Sl
gl ing ) opany ity o A0l Lkl 3 el ] 13l 5500 sy
Lo S8 e il Jf el (s anged 3 85 4 Ay iy
o S 0555 G pedans ) elpbl s Jguoy diss € Lalbl oyl oy

—_— Q‘\ J—



(o s cpo o Il B0l elydh) oy I sy ¢ i) (gt lai
bl J# ol Jond Saisdl bl 1S, ] adidh lanall 5510 e
Laodl (G5 S 3 elpdl S OB o5 pay - Jol ) delisall L]
sdoa codelu ddy o J O e LBy 5 Y B ans 85 a0
Ul HUaaW) obaS g 58 Badt SNl ¢ bl s fo IS4
G odpid 3 olpbl L5 gl \S < ol b Jo 1 ] OLSG o
e 8 dniy 3yt 3 oladly DU S Ll ey a0t OIS
NESIE IR
ey 4082 5otes 8, (3 Y a al prda fo ST IST-
A Gl oy 6,2 &l (Ll 3 oldls £ @S 5, Ll e
i o5 g Lol ooV g g iy gl 51U LI
Gio rmin) domly (g gt Jo Sllamdly Sl AL L B
. General base level plall 3ue\il (g s2un vl pny
s Jo 030y oy (g mat) platD B3ll) Slondad 5,055
0555 ol ) SN 2gane ey el Jadd Lgad oy demdan i ol
deom gt g o) 8y gl ) Sl g Jay A3y g g A0 2D (3 o]
oo (G SAla 1) ) Ba 15 S o a1 olGS ¢ Lhas
bl G b e 5 e LSS S 5y b
Wb 085,5 pell Jadd Sllaadly jloedt 3 dmba ol 505 e
O WS Wby jlowdl olin domgle Yol Ag8lS ol 5y gl
HIRCH RPN [ P JUCIE g B SRR [ PR AP JOPRPR 1 ) [P
oo - Adle Sl Sl B b il alod) pedeas Y At S L



yatans &S, (3 bl sls Jorar O OLLSNY e Jlass S5L5 01 Juid
101 T 83 Laalt 1y 3 Lgze B3uaze YL J55 in 4 constant motion
Sea Cur- &y <l oo, Ldly Tidal waves 51y Al C\ lyals Ordinary waves
oSl Ol GsbasVy 2Ll sty s SISV oda e Sy . rents
lanSly mdall jasliadh 18005 33 2L el Ly LSS

Sl Houdl B A gls el

oty Jlndl ol d Lma NS A e 5l 2 Waves #lsaly
&wsM Friction of winds = Mt Jass 23y ¢ bl oy
JSS e & i1 35, G oedd Loedandt oLl 2 sy L S0 olocdannel)
AV s Lgadlya gl w5 oo 8805 3 Laglr T 555 el
5 g2 1S Legn AL Y1 OB U5 Loy . Bt 3 L 054
Goo e ly Yl o 4S5 AN R [ U PRy
1L Cabele ) plehales gyt - oW palans e U YT

W Slondadly 2L IS e il 3NN g ey ke ]

Blod) &Il m it s e923 3 o (55108 Jole
Zhsal Lgtay collamdl g5 3 A &) oSl LS A i
PRt

&

$2525 ¢t pdans (G gn 3 By polisily p ULyl Tides ypadly adis
S i ol aoel) Ly 1 5l sl gt gLl J) 2133
Olaeldt oy I ot Y Lgna ol iy Hlel ss (b
g - Tidal currents Al iy gl el o Lo S5 Lo 22011
L oy e L 2925 Bl ok T oL

—_ 1y —



rns ke Lo oV pedand guetdl i 58 (5ol o 55
Ny 93 BT el IV B By adl

oM &Skl s o

G &g |S cumly iy b e ety [0Vl el 05 S5 Ladiin
odah1 5,3 LN s &3y alh g uzty (Bladly judt D>
PG5S a5, 5 e (sl s el Ddd 15,3 ) gmetd
¢ ol Lo (3N GO ehybls) LW ldandt s Uy
.Spring tide L=},\.sn.!\ AL r._.uL’ ddtoda Gl Gy

adlly pmat ) Byl Aol 83l sl s Db Lo il a3 U
M gptn G g gt A8 e (g el A i
Ozl b A ods (3 G
S gl JIST IS Moy 4 Sed-Currents & ol LI L]
5= SLals Loy 223 01 ey Yy ol Lrdalie Sy Y
ats O Seus el F80,aedd el Bl Lelaldly Lo gast dud
¢ 5oLd) M 3 el 8y 1y el ol A oAl 35>
IS8 o) el ) elsdt ln dnnay o1 prland DL elphl s dind
el 1) elodl ldn Ja L)l il (3 olpdbl 53y 5 dieg (Usls ol
OIST slyw ehohl Lin saabie DLW Kay Yy L (lasln elsa S5 o)
Sl i el L e U odn 3wty . Unla o110 Ls

Tadall &S tellamdly ot Ldlan? Sl ol e -3 ol dikeaddl ALl (V)
YTV_YYY o (61 9AR) dald)



el Lomcall atliad] gy U5 (g oW oo Lo Ay colladly
Differences in Physical and Chemical Characteristics of sea wa- Ji ol
G i G ol sldh 551 LS ) ol oloo S dss Lokin cter
MBS Slodacdl o e oln 1223 (nn |l 5T oL 3 254N
K2 e elay U Lge g BYY 6 5N sl et ) S

LA & It Ll e Cntld] (e gag

Horizontal Sea-Currents 188 & yandt of LSl

iy Gonll sl gl de ST Sl pdacs e el ole o Ly
o2l a5 slpeld LBV IS A adn ColSTel o 48T DS K2 e
Deep e Jt Gla_d O B (-T Surface Horizontal Currents >J! c]n.ﬂ
Py IREE bl x| e 3wt (5 o= A5y . Horizontal Currents
& oV LU ) ols 4o 5L Sea-Currents €&, ) oLl
PREEORY: qﬂ\ s L_;T Surface Horizantal Currents okl 4.2Y!
LSV pa Lo & ol Sl MBS ey ol mlawr )3
et ol N1 32 el bl SN ES A 2, e 1 53508

Vertical Sea-Currents tudd Ao aadt ooyl o

Slocda ) J BLS LW AU codandl e oL 38 > S daiy
oda cslST ey il Dbl 1SS e Bl Lgna J5Y1 (5,51 25U
el ) ol o ol il ) o e M1 S A

DL ey Ot J] i OF ey 205 e



835 ay ol Byl Lomps gLl me B b & ool o) 25U 5135
a0 ST L PN B

Ll 851, s Uiy Lot ef el sloe § SV & sy 5
Lo Lol GBI & ol bl (3 -SWY1 55350 il Lgna o5 5,035
S MY 5555 demedl) o) oLl 2pmdy ol o s 5la5Y
Lt ol elandt T A3l i & el ol

P b B Oy U5 Loy

L3lgzaW g alt § Sllandly ol G el ol LS i (1)
by a3 5D iodan ol )l o gLy ] SN (gm0 <yl
b odon oy 5 im0 s (Lgde & p-lly Laganll el A
G LS gLl I3 e a5 el oLl G oSN 5S35 sl
o ol an a5 s adge ol 0US plinl e gl 3V 11U s
Slodandl Sl ) 068 LV sl @olodandl s Ldaw il K2
sl s ooty Sl S8 e oV Lpaany 5 LS BV AW
A5 e . daoedlobe Jiud (el Sl ) el e s V1AL
Slid (A sl sl g e o ol Zafls ol 85 2n O
el Bl D e oLl s o3 (yag ¢ g OV iy ol alis
e b A1 L gLl ) S5 (g5m 5) (5 W oLl o L o0 i
(gl s bl e 08

i & ol K2 ST GV Olss IS A ST 2L s ¥ &T(Q)
ilondt 0 ) 5 ¢ Lgu $ST5 Initiation of currents Lgy 6555 & el fyl)!
Vel Asle Sy dmhall Sasliadt e Sl ndlh ] (5505 505Vl
OB A3 ey . asladl odh Laby Loty 35, 5,51 2 des I



AU G 0p80 515 plas BIS W dadly o cioda & o dl LS
W ool (35 gmatdl plat 855 GV Ay pon el L
a0 LSOl doachall Gaslad) G o5 as ¢ o) prdan]
ks JS Je Bl LV Ll ool e ol WSty o ST Sl
Lelws s Lz 3 oloy LS BV W) bt U] dodan £ o
G - OBV B UM Lzgd s @8V (o all (B3 Aenmatl A0 2V
I 8 o lans et gl W ool 8 5)U00 5530 5 OF LoD (g
IO | DWW IG L PO B VTPV O N S-SR CRA W
s4a; The direction for Sea Currents & i &L oldl S ()
ooy Sl Lgre oy ale Jas SN ey amy e Ll Bnaze Jalse
ol IS8y €GN ) oMl e G2V DLss 25, ¢ Jalpall odn
el B Ll L U L o2V < il laadl slas
A3 BN Bl 2L I e i)l DTS ey 5 s
gt 58l Chaas 343 I Ay g & ol - s et 8,501 i
21 03 S e sl Jadll e (g T dshyna WD A sl Sloea L) ey
iUl olbodandl 8 & o dl LA Byt A 05 ey s Sy
=iz cpdlgllodn § wllaodl ol L bl jaslasd] Lag &ty
dmdan ) & e Sl Aoy (3 5801 pheal (3 48 21 A bl AL
ol Gy an Ayl Pl IVl e ol G201 e Lealdl
JS I G e sy o5 g g I Y1 0103 853 5L
3 ol Ll JLadi a0l il G Jesd! slseaNE LT
gl dey . odbWy bl sl G o s, SO i



St edin ks glbWH Jaod) e a0 LS G et ols genie
S 08 By s Y 3 oLl Laladanoly dnlan ) 4y o
S AL GO p e AN ol e 4y W1 22N

e ) Lomdandl & o N Ll Jand (o8l 512N vy 05 (5)
LS (Bpslmte ond ads a (g el eV 5Ll Cally A8y ¢ agks
Sl sie Jf odadl (g med) el L3l STl o Sl Blel Jos 3
ol 851 Sl a3 Gy b e g S U00E Sy s Sl s
o phe A At Sy M e V0 r 0 Blesl iy mela J1 By !
Lol 3y LY sl 302 & e Sl UL oln O o5 p0s - LS o
oSy Lol Lpatlast (§ il LS o 5Le LIS LTl e
o dydd Say s - Lhind 5 Ladlel s A1 lls 5f U 55l ol e
ey W 3y sladl (Y Al olodand) s Lap s 251 21T
et obe dmghag 31 A by Lol clysY!

TP S Oiagd e 8 Bl als (e 3 ka3 1S O gt LI ST,

o BV 35l ¢ Sl as B ) o) b e o 35!
2SSl adaall LU coloddandt 2otz i st ol
dinzy 33 el e Bpmn 8l by ) sd) (5ta Syl O el it e

.aﬂd"'_r"&ﬁcjw%ﬂ‘)sﬁ





