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A high pressure and a low pressure center with wind directions (northern hemisphere)
Circles are isobars with pressure in mb,
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The daily extraterrestrial radiation Go was calculated from the following

equation:

o= 22 el L0033 360D“ Ssinw. + 25 g '6]
0= 033cos — | |cospcosSsinws + oo singsin

Where:

lsc = 1367 Wm is the solar constant [22];
D is the Julian day number;

@ is the latitude;

0 is the declination angle;

os IS the sunset hour.

0 and o are given from these formulae.

284 + D)
365

ws = cos~[—tangtans]

6 = 23.45sin (360

The maximum possible sunshine duration S, was calculated using the

following equation.




Solar Angles il Lig 3l

oenil) ggally ad {15 o) e oo Bas Bl i et oll Adme 0
OS¢l ¢ o Acudlly addl aBga dydees J2¥ L9545 Solar Position
1 JUIE (2 Lo Ligly e o Aenaddl Llg3l o0 Ao gazma M5 (0 die ppat|
Solar Altitude Angle (h)  (ueddl gl 4l .1

s 9 slosl & uroil aipe ol 381 n ol g1 ol3l g Las¥1 Jies
L JS0L LS o) e J1 i lo) § Lai¥ ] 2aS cpitns 3 g

AUp
z
h
North

A >
h = elevation z = zenith angle, A = Azimuth angle,
angle, measured measured from measured clockwise
up from horizon vertical from North

Zenith Angle (2)  (ull) Can gl .2
Lf‘-“ 2{.:3‘}.” P J}T ECTVRwA 28509 ol I Cas s 894l Zkij\)'.” P
O 8T« azy0 90 (goluy uadidl ¢ Lasy) Aglig ) &gl £ g0xa

/. =90"—/h

30

[
| S——



Solar Azimuth Angle (A) (weddl &Y) w) 4yl .3
s Awlie ol 38! é}W&CM‘tMmM@J‘ 3\_33‘)'.”@
A A3Mall Gy sy, Ay 180 5 yisall o 5 Loy cJLecdll

4= cos™ { sin(/1) sin(@) —sin(o )}

cos(/1)cos(@)
ol adsad Gzl (el s @ o
Solar Declination (§ ) (weddl (S 4ylj .4
el (M gly pais . Golowdl elgiaddl lasg uaddl Gy Byguazll Agl3ll (2
Ol 21 & Golowd! elgiudl s ope JLddl 1 325 (+23.5) (wlae Aaid (10
Jo¥1 055821 3 Solewdl 15l as (pa gl J1 2y (-23.5) Sy s |
JSadls . Vydo Laesd 058G ol 22 3 ayielly 513127 Lol catlaze¥l e Lol ¢
Al 3 padl Jedadd 1S el (les Al aT g JL)

14

. = Vernal Autumnal
% i BQUINK BquInoX

\

6 i ——L o
0 Jan P Ma A My hm W Mg Sep\ Ot Nov Dec
m "

!}
) Wirter
solstice

-23 45

31

[
| S——



Hour Angle (w) 4elad) dghtl .5
AMatl e 5Ll lebos (o de i ¥ Lraud 7 il (SCag ¢ il 89 uaiid|

ALl
¥
360
W = (12-1)
24
B A g 055 2 Lad) 215308 10 Lol By o Lolie e Luadly (o3l
bude aymg sday Adlug ol

toa ) g Ao wadl) £l auisi B Bl Jalsal
ke Lo Lol (s Jalge Bumy 5l (o) o ) duo 61! (ouadidl g el O >
Lea cndole e U3 CaBgng (4 2alall slgelly LAl MM Aagls 1
An i) 28 LB s 3l ol g )l dadds Claw V)
oLl L 2ualsg 2alladl slyadl o Syaell LRI gty Lo laae v/
e elyamdl cems A e ST 108 Lolatel e 3yuall 4f gl
e 45ya8g ¢ (o olxl (§ ol M M5 quadidl ¢ ety Slas
g 13 plad) K 3 peedd] plad o diatasl Les 532 uSe
oo e il ) L ¢ cloll 85> il ad) (e el Lo « ¥l
¢ oo s Lady @) Ayl 221 (e 190 (oliaial (e 5,03
oo S Slas e e Byuall sladl @ sladl led of U5 qag
AL ooyl Ead Lado QWb ¢ (o ¥ly qunedd! crela syl

32

[
| S——



Aot aiag 2 g ladl o (V) mhae ) dealsll wedl) g lad¥) old el e
Doy bl d8 e (elSai¥lg Uiy palaia¥] o Gllee EDE ) dia s

ells gy JU asdaseall JSCals cumadly usal) Gsally elal

-
i : -

%1 DO=Had £ pana oo e dnc]

Ll i e Al Taliali wonuall Fa Listeis Sadiy
5l S pata iz a3

o e e pa dadi -3

el e 3 el didadl -

Lol . (o ¥l ) pueedd! 2ail L Juas @1 ) 931 of sl 2] 385 2
Jims g Laii] (p ST 4598 095 Alile Ausly 3 o) o J) b Lelad o]
3 Jobol aluce Gitimy Jilel glasl o cllzg ¢ (ol ahas e Lagec
Gy sl goganll gLyl Laiwy « disd oo 1STTe 52 diad ozl LA
e isn Jiledl g Laa¥l of e Slad 1da o 81 T3> dds, jinbl 28l
& 3 gageall g Ld¥l o (a3 0S5 Jaud (o ¥ o oo ST 28Lise

598 3o il dsluw
oy Jssmall las clls pang « 3391 B8 el Lipd alaad (1 el Jobo 3
LeandSS 1 85l 2 O gt 1 oo« iyl y3loutd Audlly pdgell

33

[
| S——



Lghas o) e Yad Lin o auad HLl o of Leo ST ughall HLall elist o )
Lghs (Ddlsly ¢ 8zl o iy LeS oSS sole suslgll oyl
8 5355 &1 651 o atl gl Ls 13 1 « 8yl clomys calises oo pall

ayll s 5yl

 add] £ ladd laal) sl

e Jory b ¢ 2o 1 5, S0 2 udlly ounedd! g Laid) 23l (§ gotl M L35y
ol ¥ ) @ a8l s e Lagg (o N 4easG Lo dlax (ol « aBlal suia Julas
sline oy Jazmy sl 9o Jobaddl 1 0lg ¢ s Laall J Lo w35 Lo Ao po Jobazy
g 2t IS 0585 oF O3ladll e Gae (] oS0y « 6,39 Lo o0 A6 Lyl
255 OF ¢« snadidl g Lad Lpylus o LS 3 Uslaze 2l aliT IS 3 ol ¥
Leoal dalge By o5l dmeils ,31 1) Juad (pag ¢ ,3Y (1S (o iy g a1 i
tkbe

RECCCH- PRV RSN B (IR ORIV PR B L ES

8 die ipall 3 Lol Jesadll s e uadidly Ga ¥ o dadl s 2

el
5,53 Guw LeS Aalisell Jgumnall 39 Aalisell (og,all 3 5Lalle Julll Jgbo caMzs | .3

ooyl o e uadidl Al L Jadwd &) gl C8Mas| 4
WE DA EWCSWNEP AR (PN VT REA S (I PYLVIPey: {IPNUH b [P L
Sy LS &l sl o zold of il sl oo Lol Jasy Loy sl clage Azyag
gdos Jol 3 Luedid! ope aadl 065G (o 1 o Jasdl ke L Jeladl e Lol (5,83
ety el calolall Iy Loy ¢ esas Jot @ Lpe Ao 5lS Ogule 4.8 9=

34

[
| S——



Al sl aliy cagall had ad (Jral Dol opall iload Zeudlly adsally
Ghrall a2y § sl imy g ol goms Lzl LS Julll dgbo ol (e
Byguatl Joie « cdadll wie pdl Wiy dedaatl 851 wie delu 24 ) (guwige 21)
L) Juad 3

celgiadl Ios die sladl aly oiud! uaddl §laidl Jaae ol 55 puds Lesy
ool (el g Lol jluda oF g « cuasll gons oles ¥l (§ padlindl § T
yloed) Aalatall LAl ¢ cnudaall e alliel dany) Al slsradl s i (¥ )
031521 e a3 ¥ pladl Jlsho (a1 ) Jumy g ) (suadidl g La ¥l (10 48 ST
Jiad § 4i9yd dI gueddl gl imy Loy « Jgunall COis| pe 828 39,9
lia aluy ol uyiladly Golaadl o Lesd Buiesdl (o5l § il
Gy Cndadll Gulall e Lol ¢ agpall uai @ sliadl § 4 as il g lasd)
S s Jsbay (o) capall had § 2ait¥1 § (asld dags il Claall glads
el Juad 3 las 1d jadig

puadl] £ ldy) (uld Bigal

sas el e uneddl g ladl olid ga Bole usliadl Luhyudl § Gsllaadl o)
Byl Bus ulall 1da 3 pusiad ey« uaddl g ladl 558 ulid il J) 1da
: Lo

Compbell stokes : wSgiw Jol€ 3L .1

Led abud ) aapll 8801 (elia] (uedd) golase B Jamaas Sl (ouias

(=)



e 10 Jlg> Laylas calaadl Lol z Lol (e 5,8 1

olmidl e cnialad Alaalgy Tl 5,80 dde cals G8ls cavas Jals 2
2 3S5adl & ehida Jalsdl 1 o Lasdbg « 8,801 ygome sliel (e cn5pdione
ool jagb ‘;,t?)_qtpu T.;y..\i’do:qﬁ“.of@ﬁ\

ds odlazedl Ll s¥1 3 Js o eliadl ol Bewliadl Jomad)l Lailys
WP sjy&aa‘.“w,&u.d\ KPPUOSNEPONEION [ A JERCH (1]
Iy Jemadd) aslys e oY dwuaS Jaad

e it 3 ygdzme LA §ymme 4 Loyds e laTus §lgte S e Jol> 4
o) ey sy (nylasins Aaalgy Jolmdl i (e AayLdl de gazel) 555,59
&1 sl alol 505 e Slall 4sd (o ynall Sl Goye las Aas

ol Aaalgs 355,5 Agls lzd 5 L Julondl Ld st 38,0 Bucls 5
& il (gl Jalodly Aiaie 331 Buclall siag Anl sucld e Lyexa

e

Slend) Jas




il ol Ly, Lings 3 oedd] Bl pazes 2 BuwdaS Az Lol 5,501 el
e Sradl dl pdll oo ymis 8501 08 copall A Gyl 0 Ayalls 385> s
of sl adgn, (85 Uas Alayysdl o e 1 s Juzmadlly o lidl Al )l
2y ity 230 3l e las (8 sy psull o eadd) lose Buto (e dllias!
lia @ ausiad I Lashadl cienie wad dalinll Josadll @ uedd) ail Juo
S el Jumd § Gy capall Jind § lans aiseiug « JSAT 053 5L

ey a0l ozl §

Pyranometer jagil adl .2
2SI g Lol 4eS poludd Agll slia 1§ Bacseaall oliall 33l ¢ 153l s

glad)) jile st of (hle e pladl)  yale Sy ool dhas Jias &I
Al ad) 28l 48l o ey ¥ Jlie $olase g lass] (ulido &1 (S5

(.'l‘. A : (l_ ; Levelling scrows

Pyranometer
0,9,S i bl JSh e Lagun 5L (e 8lee 909 2 1932 ale JLasSy (uiga

37

[
| S——



Lzl fagil el s g0 O ez « e 38,2 s o 3leaed! 1 oy Yo a5
lalzd aper oo Goludlly Aai¥) Jlazal (Say G

Lsoliatal 93 sgul mlouy Aiate s Ludl 4oy &3> 219351 oo B5lee Skl
A uSle (anl aawn dliate LELs 85,1 ool Lely . uadid| daisd 2 dle
38l slian Leausly 5Sll § (amie (aadl> (e OsSe aalSl ols 1ads
5yS8 plseinl M5 (10 Loguelid (1S (rialies Byl (S2ry3 g3 (8Cas (G- £logse
Ll aigal Ogu)l 9wl pusiany bl muoas lda sy Sl z 1903
Ol & Aogiladl a9 oLl Aalodl o guutiiall wuST ey piumiy els gl
Blall Hlade sy o AS) sl Slam Juogag 4ud (quadd] 330l i sl ol
A AL ) o) Aad ) B9l AT U398, e slogilall e AlnBldl Apuna i)
Jony a5l 5Ll 1 Llse (o9 Aucadll A8UAIL Lpsead dy s 7 1903¥ | <oy @
Haadd) ABUALT I ade 38 yae Sey g dasy e 45,8 xaads B yatans Ly
aladly yeadls agdl M daslu

uatid| & Ll | cdlis

LS ¢ Sodl AT M5 59,0 die guadidl L] (amy Saddy Lislao 1S5 LS
¢ Soxdl A s clasll J dany wSaig Goxdl BB (3 dany (ata
I Calsa o0 BsSa a1 s J) s gl (aaddl Ll 065 Sl
Hidie ol G Lakil gla] ;5¥1 s jlly ;hlia plais] of Adgs Ay JSC& e g Lo
¢ Li¥l 3305 g gamme Jaig . Soxd| ) dlaiilgy L) (po Aacall ¢ joell Ay
oudid Goadl Nl 715 ¢ el 3805 Aaid (e e piga i ydidially pdiliadl
R

38

[
| S——



oM Gazll AL 55950 oLl (guadd) g Ladl 385 L (aBlidy &) dAasylally
i bed (ol

| 4ads Ball el ) wlinge dailgs g laddl i polatelg sia 1

Rayligh Scattering Ly 8 Axy (soudy

sl Aallall 2,331 Aawelgy p Ll 32 polataly s a2

39S ST g 099,801 ST gl e ladl 5Ly alasalgy i oliatal .3

520l ol Slads § Ol olataly (alSail 4

ol pladl L) g Ll

w ) Lg.m.nil'- La.l.uil'- ) sla
ST it e gl el gl sl
10 111 T £ 10 174 PW

aialSJl &yl ]
elall Lo

Ssedl Ml lisSe e ool mwas I hat (@I g ladl 3805 caud adsu
258 Jalally adgld aedlly el pnga (e ymdl mhaw (oo dalaiedl g lasyly
potudg adgedl ] dlgumy Jed (uaddl g Ll L8 O o (1 Lol sy
g Lol Lalag,y 1555001 20lucal) Luliaio Jani (45150 A1S) a9 slo ¥l s lale

[*)



[RENPEVIPHETES EWEUIC T PRS- PO (RUPNEECRTIES (U E S PR
0385 Lty ol el S5Tkn § 8,8Ln s g0 B9 il 055 Loutie rpnio
LT e Aslodl AL 85T JUullig ool AN 3929 e Likies 3] Tim Lied
1 8Ll ) pBgald Jumy Sl M 3 5 Laidl Ly 1 A Laadl
Ses9 - yomall o tic aBpally 5y alen adyall God el S g La il Ly
dde 3l Sl Aawlyr ;adially ;aledl guedd! g laddl GuSie goeme ulid
OSan (aleadl gLl coems (K1) Aagilad! ae dudl> dllae plusiwby fogila

QG AU il il 5 L) 335 Aesd oalid

+ pyranometer

sensor ;

data logger >

___shadowband

40

[
| S——



3

tde e

salslall sia e (0sSI Iia salshs (e IS e 0u,SI LS (3 Jlas dlll a5
llaal JI dlgzmsiy cloeadl 058G 248 oo malaall Ol 1318 Glaolly ol
ol L 058 @1 Golall § Legis clilin of I olhall § 8831 cislag
Ol ccmomadl oda 3Mis | e Jos Lea (g5 IS cmlas @1 jalglall 3 (adas |

Dhaedl clrad! fe 8uaie Lelgsl cllia

afila.mu.og 4HM'M3HMJM4H‘ uLS‘jaﬂS TQ >

b W) dlasg 2 i Gl @ b 2 a0 8T 5 300 cgs s
“-W\""JC;"“U-’}"

(43 0] ey Cals B3 G 3G 5L b B i el £L3G b

wl/;/

b ot 351 0 b i o2 51t 2 U

CiS sl tdt (B da 255 Ll 280 00 Jowd ol AN - s s
o L o 4y Ol 130 Sl G £330 3331 (o5 Lias dasas £1L3g
([48 oo )] 409580503 oB 13] o3ks

Sl * b3 b 4 £ A0 " Tl o6 oinaiddl o Wilah gt Jtay
[16-14 :La] L]

Definition of Clouds ) Ciyjas

41

[
| S——



sledl Dlinsa (0 A ye pualme e Bylie (P9 Bgx Able yalls (2 aguill o) !
g llall jallaall cya Busly 29 Somtl MR 3 ulois LaadS 9l Byuler ilysls o
il o Saadl (n Jodiad ASYI LS 0 (00 Bty 2 Sy ¢ Lol e Lyils S
! S £33 Apan D 0 5 by

1le winlad Jia3 (20-50 pm) laylhadl jaall 40l aluie e el alls
Sbadl 3l Jie Ao ilepun e Lglgis| e Dlad LeadlS of ud> clyslio)
coeadl 4 gSs lbsiy (£ (A Aerosols Lgdl @llgall Slarusy ol
(0.1-1 pm ) ¢ns Laylladl #9145 (3019 (CCN) Cloud Condensation Nuclei
oS bigs Lt cayden 13 Y1 GO9S o) oSes ¥ leudl (§ dsledl ol plasll
gl S 1 mall the oo ies i€l liss oo glsil eladl 3 sl
ol el 29 Zusluall clislall (Hygroscopic) sLell as slas¥l ALl L) cilisirs
dlsed! Jemnd oSl e Jumad e Joazd (Hydrophobic)  4arets 00955
daoio pe gl ccle

iz daaiye il sk Il il o g s Ladl Hliey il oSS Buloe s ol
Ll ISl LS

42

| S——

(
\



bl e 1 LapS,5 05809 Lol 3l syl sotimedl (31 ala dads
Sledll 398 CaiSall cliss 1S53 ol LeS (a1 alase e g sl ae Jisg
Al G9d dele 5 Lo JB1 0555 wllag=ll

Cloud Formation caul) (s

3oLl Syl sl e Joay ! el J) o1 sladl § Lyl cye ! 39S
Sy (o el Gyt § 08G9 dazell Silgly ol slall o lylad IS4 e o]
gLl days Il oy 40355 olg5 3929 Goybo e RIS By (¥ wla
dardio pgst JSo (e a3 OsShg ezl days (e el oyl 4z 055
cozmil] damys (po JBT Gotunal UI3 G0yl pmedl damys O 13T Lol eladl (o il ylady
Cazll Slyaly dacdie pauill (58

Ol e paiy gdlly Ogulsy Gsild e datiny g lasdly ol Byl Ay (a8lis
Byguay L Ay (10 1252 lanady oYl g Liogac sladl (o AliS ¢ las)l
clupal) 38, Jam @dlly s lasdl Gomdl baall A5 Can Lald By
Ll Jas (gl clispadl ells o alabass¥! Jape @3 crag « JB slgedl 3 a3Lall
Lol Azmps (adsis @ (a9 4yl

3 Asle ) A sgapm Ba b e Ialozel Bty 163 2oyl JI coed! Catas
T3

Convective Clouds glall Jaadl caw

sda Jie L84S 3 i s Sl deladl 0¥ 4yl Cmadly Liasl (oo
T sy « Mol Ll (o)l oud el slold) (i Lodiad cceudl
o) Lo elgdl lnays Jay 3) Bucls 4dlgn oyl S e Aol sganlly

(=)



;‘3.(‘.[.‘ .)3.:.44." @A&)b&]—m‘ RS .43)!).7- ZL?‘)..) - Y-L o pj .J...\.o.'i.n.t e Lall ;‘5.(‘.”
Sbgs e aeball sladl Ly 8385 3] (olasidl 45l Aoy reiud oyl
JU KA1 3 LS KDL (65lyonl! ol om0 9 st

Orographic Clouds (i laill

Lwplatll comad) 05835 3] ¢ ol (49955 § Al Jalgadl (o uayliadll al
oaiai Eam A1l s3sae @ Rulidl ool ol elyl) alda g Ams
B alel 3 Lo UigSe syl slall Ly CailSd 5 Lasdl ae iyl Ay
coeadl ol Ll selamiy geis Bulesel coead! (¥ ¢ Byl Joedl g 5laa

podl Sligl IS (§ sl Bratunn (g Ay Linl]




Turbulence Cloud 4|y call

e Ll bzl ae (ol e 7 U1 S i ke 801 Lad,
Ladsg « gaganadl slms¥l 1 Lad¥l sles¥l e 7 Lyl slomsl iy ISV 1 Jie
Ladall cxadl (2 2Ll ol 55Saell cimadly elold duslos SIS Lyl

o Lo LayS3 Gl By (g 218,11

Frontal Clouds disguall caaudl

oadseie Jass dakhie Jiey gl Soerd| padsiedl U515 gl corud! JSAT
JaSI s e Lallg « Augho g 4y lymedl (aibimselly Aalises dslgn JiS Lagoei ol yeiid
SISO el v haas By AL Al g ) el Tus (adsenadl (5 1s Aalisel

czead| (e goll e SS9

45

| S——

(
\



ceiay coaeld A1 oSN 9 o guadl elindo,Sole ol comad ! o lijal Aeudlly Lol
lead! 515 oLell Bl suzms (@l bl 315 8yl 2y e B Bygumy
5ol @ OsSHL comadl Tos - (i + 5L AS e ol Bulio ! ¢ AL S g
sl pals D5 (e ll3g O3lgnall § Ll um aclatedl oyl slsl $oly U
31 CatSall Sligd syl 5903 Aol sdag Siledl slyime 03195 (e Ladloay sl
% 100 Bob yuolia J 5 Led¥l Loyd A o el 86 pysliey Slisill sin dmgs
955l Ay Lo ol Gledl gzl (e 12l comad| ity cmmad| 09S5 JLbg
ilegazme M ) el sl

idapkadll of Adled! ceud! X9l

dis gl § cslias Sy ¢ add Bslall Aarsd) yunliall e callis 5185 1
J31 8, yml il g (9SG Leaie 2139 (Supercooled) 3ag ll Ao yie 4dle polic
La,S3 Gl Ao (Jlg adall 26,19 dadall comadl (§ Jiatig iS5 sauall (e
o Loyd

rdlalizell coeud! sl

Aiadl o liadl cyag i) Ao e ALl AsLedl ypmliadl (ya s 8ol § 03585
Al e adall Opall ague (8 Jiatig ¢ yaiall oo Byl ol by (9559 8y9liiall
(S Orally assgiall

NSYVR-IN 1) - PRI ES [ [ [

40- o 8y ol Ao ya o lases] corun clldg adall clygLdl e ol iy callss
(P Gleaudly adall Gleeud! ¢ Blmaud| i § Jiaiie Ligie A2y 50- 5

46

[
| S——



Clouds Genera ) gl g (ubial

JW Joel 3 cres LSy o] ubin 8yde SHlia ol pulls) g

S aad A datll ol apkl
Cirrus Ci o pdin gl
Crrrocumulus Co | ) doas pin gt alla])
Cirrostratus (s i (laas a8
Altocumulus Ac s 5l a5 L
‘o _,Q:‘"'l'l
Altostratus As bugie b jinagd
Nimbostratus Ns b (10 ol a8
Stratocumulus Sc i o pdn il 4l
Stratus St b i a gl
Cumulus Cu ) s o gt e
. - Sagandl el
Cumulonimbus Cb S e s a g

P

sl G Byl (s Camg s Lasd
Cirrus (Ci) Gleeud! cew .1
o) Lads . 3gie Ayd 25- cumd Byly> Aoyt o9 eliy I3 Byuidr Sligly (e 8

9l g lasdl b sgnall a6, Cxas 9l (I Blomasd) e sl pany (10 selats

47

| S——




delio elsa (o Blmesd! cumas JSAD 5 Gl a1 Cameas (a0 ¥ 6 5l (00
Aaly Ailaie 3od yatumey Bl e 10-5 Aeyuuy

Cirrocumulus (Cc) 48! Gleoud! cimw 2
Lleadl jolie jhuay 3eld 49,8 9l )il Cilrges JSdo 4ad) clian cxw
o Sle (29 @S 31 ou 7ol LS LS pazmilly slowd) 48,5 4055 (S
gie A2y 25- Byl A yly ASewe wilise ol Sl S e Lougl> Silpsly
o gl i colay ¥y el wbgtuedl J) Josdl s gm0 Ladsg
0o 95 8! |
Laslu gl

Cirrostratus(Cs) _adall Glesud! .3
eilly uadid| 258y (Slay S 2uad Bl 19 38,500 AbiLe gl el slas Blagr s
sliy oI5 Shsly oo Bilee (29 05 2-T o> Loy LIS slowdl (Jasd (29 LIS
Asie Azys 25- 81 3yl Aoyt ASeane @lae S oLes¥l paay 9 g35ec
A slelasyl ol Sbstudd elodl o Aadal e Jadl ssasall (e Ladsy

Altocumulus(Ac) ¢ Las ¥ dlawgied| 4yl cxud 4
Lo puolome S e 9183510 095 0 Lol sl 89,8 @il o0 Ao e
13 dade> Slhely as Bis ke wilhad o corwdl e G9Se @S 1 J1 0.1 (0
ghy 3929 g LadSy Bughe A2 25- s B> Ayl i zmilinn <Ly
ozl Sl s I cls ool Abolg 8yl d2s 0989 (0¥ o (e 48K
cmeadl (0 s el Ll A ds S e ol ells aid

48

[
| S——



Altostratus (As) ¢ Lasy¥| Ao wgiedl i dall cxud! .5
oeadid| Baalice (Say JSAH Aad o Ao il Bl 48,510 Alsle of Aaley coen
Aile Slpdady dpuple Slysly (0 Jarls (e B5le (29 @S 2-T LSCass LIS el
ol (o gl 1) ASYT 31l 0358 Aylomadd L ¢ 501 By By ams
oy dclio slga o Ladiy Byaius slhaal @ld (29, s390adl Lasluiel (e 4S]
amals 3l e 8L/ oe 10-5 ey

Nimbostratus(Ns) _adall 5ol e .6
Ol &il3 09859 L dall Cimad! o 3L oo Bole JSAT Ao dids Coeu
e Bl (P9 0510-2 LSag Lratun 06 Led Ladludll Ol oty o S1s gobsy
Alradl Jawl Byly> dzps e slere¥l ke hlady Gudd> @lysly (e s
plas ae Logs ¥ auly Bl (e 3L/ 020 dic o sloll ol d9aim (o 0583
Al ) 2ozl

Stratocumulus(Sc) adall a0 i .7
29 ST N0 (o Loy Waiaadl 3051 pzel] A Lina 0555 ) el (29
Qg A2yd 5- B Bylym Az Loaad> gl (e 1ol Asle ilpdad (e Byl
dclio elga Aoy uds Aawly dalaie Lo slod Aallas pe Lals ddac S5 oo Ladss
Adezll Ll Aol 05805 o (S Liaaly 406/ 10

Stratus(St) addatl Cxud! .8
Al Laylae Comadl s d B0 s Soanll adiiall (o e 3l g laall 3 las
Bole clplad e Bylee (29 @S 0.5 J1 0.1 (ya LiSauns Lniseiall Laciclgis elaiall
Gila) elga dgnea oo Ladiy &igie A2 )0 5- (Bgd Byl po domyy el ilysly e 1yali

oY) C.L.Ag::MY\ .A:a_).sﬂ\w Jam L LﬁLéj oY) C.Lu (e g_a_):m_:

()



Cumulus(Cu) o8| czews .9
ol zlml IS e Lgas Holati ¢ Bal> ALl Lidlgm 0955 4a S Aliniio plad
e aalstis . (S 4 105 (o LS Radess Layliy5 5,05 40id Llall Laglial 5315
2ile ol e Byles (b9 oS 1 5a5) e dalai bl g o5 1.5 11 0.3 cilelas)|

Ali/p5 Ay (Jor lad) (315 sl Spain Amgls

Cumulonimbus(Cb) 48! Hjell cxw.10
e S e 09859 Ae b/ 087100 Ae yo jolonts 03 (Jlg ooke I caimlgall 3815
Loles Aaine Lpels Loy sl 2l Lged el Jas 0 ls 32 5l Alimiie
Lelally duile Slpdad e ozt awd) oriads (po 09859 820 I 2 (10 LiSewe
Wyl Jem @bl (e Mind 5 L9z Qg 0929 Aomls Ladsy el lysly e

Bdodd

50

[
| S——



el oliz | el JUl JSCadlg

l“l‘ll.." l;l.‘
COCOCXRICE
ALAANA AN

\ A

NV . . i
i Na
y | - n“

ly!

e
aﬂ I
003 | WA

..:' 'f.,‘ ‘» .
T RS
[TRPTT TR . AN

Frrrrrrnr I (6 EN B (Y

—(51]—


http://ar.wikipedia.org/wiki/%D9%85%D9%84%D9%81:Cloud_types_(arabic_version).svg

slacd] b ) daS ua

s ool e Byglasad) RNl & Leayos ldag slosdl @ ol 24eS o3
Lowd comadl cyze 1318 (Octa Gilatll allaidl) aludl aibel I dglesd! duall
oo B) 0l Jls cned > 13y ¢ camadly Jais claaadl (0 (3) o1 Jla sy
O Baatly Sl of o ) et e (331 By .. 1Sy cuadly Jade Lo

e Ly (el a1y el Laaland 4000 Ladg eloadl sl

cloaadl o () oo AS) camand] JasT ¥ 3] Clear 2gsliall clasdl .1

oo oledl (4) J1 (1) e comadl sllaz 7ol Scattered Siasell a2
Lol

Ol (7) d1(4) o el slat 791y Broken dabazell coxudl 3

sleadl o oLed! (7) oo AST camaadl JosS Overcast suulell clasel .4

ailal) Allag CAL)

e et R 8 1ssT any 0 o calataly ol Lgzdl sl ¥ slale oy
pllas of dusludl 2l dpmdl e Byasll @iy olo¥l o S 39 isolsall
a9 ol Buat Brate pd CMLSET 035 (A ol o e padgiadl Godl sl
e s IS o eyl A (oo () ) t53La lomass A eyl Tyl
sy arsed @ cslowdl Jadd da by Adlraw Lo 2598 Lomsy s Laay oy
il camny LS 3135 B Auadall 9, bl conadl (0 Lindieis Ao
o i pn ST Comadl Bueld (aanisy Lo bgaudly il of Jlaell T udy
A el a8, N9 2l el Liisg i) of cgaiad) Jlaoll ae addall Capusd!

52

[
| S——



aBgi ang Bugid alsy haddl esan 1L Adall Gaewsdl cimw o0 WLe
Al A o Buile sloadl (i oS09 il of Slaell Ca8sm, A pnlall
agio cirle yedat Lo WILS calizs allasy 555l cileadl oo celull 0685y
e o OSG Apzll alel asye Hlie 098 Sumy (el Jud Aaatie 53T
oaises oo ) e Bad 3,Ld1 elgdl (e slasdl 1ia e 1318 . isedl 201 of (a8,
ozt Loyl oo puddl Jlaall oo culsy polesm¥l i commg byl 2o
A9 Al Jleddl ) gzl (oo Al 8,801 (oo Sl Caimil) § oyl olowsl
ol Lasdl sl aay pad gl Lo @ Gadall a0l A1 e JiS
iy sloudl 7005 8lady ccmmud

095y kel Carslgall O35 Sualin (Lle (Seall o canall ad @9
oaay 05SI ool mhw G Leig B3k e ¥ly (pluall § Ldlo slewdl
ety elall mllad (agy « iy Gays cduas o Buiall 46,0 o
Joad G Layoy ;A0S Oluiad) (84 3 ALS ded (§ 0gSand ALY § a5,
e Aamlall Bole cgmmpmall ¢ el A1 5 1318 camaedd s, N A1

Of Lasdladl (g Ladsngy (ol mhw cndead 3 celdl 355 . agndlly cngeud!
Al GuSad el ¥ el Lpd 3y (@1 a1 (e Bagys wdl Aasladl sl
NS {ES P EES ALY WD, PR (JUESI DIERESIEN RUEV-A [y | pvP:A]
OSSRl 5,6 1 amyliedl eLaadl J) (o ¥ e Byl Cnds s« ouSle SISy
sendale dag sz e Lell Lanyis coadl (oo daiadl Byl sa (aal camadd|

Adlall JLUI e AST Lasladl LN 880 il Ay ¢ L

53

[
| S——



[ Atmospheric stability = s sxJdl H jiiwY | ]

Lol dadall eun bo (e Byats o ¥ deue (10 S9! Hlpanadl e Enusdl 148
Qe (2 LS Lpd L=s (&1 4adall - Boundary layer ustl dadall gl (gg2edl CaMal
Ay Ay Le 55 (I Sl paadly Aadall clls madls al puaig  JLd) JSAIL

Boundary layer depth, m Free Atmosphere

~~. Entrainment ?ASH&I Capping inversion

00 |~ Cloud Layfr— /’ 4
Residual Layer /

00 = Convective
Mixed Layer

00 Stable (nocturnal)

Boundary Layer

Surface layer Surface laver

Noon Sunset Midnight Sunrise Noon

aelgall 3 ) las Led 5 () gl AN A5 b .

5 (glasdl ae Ll slas] 9 Ay 1i3) L a8 (e Aualgll Ayl ol
2y¥ o Lgkus (e

e e 3000 I M e 50 o soell Ml Lol dadall o Lasyl 7olty @

Ok Bdall e slull (o S po Ll 13 e

ol delias cud @l (¥ 8y, oy slte (Bl 3 055 Aaddall plas))
Ll Olle do Lo @ yiuall Zealize cilelgs JS2 3

Ll g sladl 5l 9 0241 8,0, 40 Sal> (e J) ol 615l (olss Jazis
Slglddl

54

[
| S——



&bl LelSaiVl sy Lo play Eealgadl AS el Tag g o) a0 bl e
2,8 (A Las) 9 Lol (ol g0 JA25 M6 4855 Las 3 o U0 el el ey
(531 Bye DLl § Al 1 A8 el T uadid] Byl Loie . ol e

s 3l of dolid Sl (30 ] S9! AL Lol Aadall g Las,l dela Al gzele
73k plasiwls Loadl aadall o lasy) olus ety Budae blues J) zli= oS3 9
gzl sl M ALy

3oy 3115 W1 eaaliall paad o yatll (o Y Aadall s U515 2 Lo 6,0l
Sligledl Ll e uladly gui]l Jyiuall (2 A8l s.iag o)Ladily ¢l
a9 gt L oy ety §ondl BMA ligSiay Ll Layslie (v LAl
a9 31 N Ol (e il carazedll lag dumdl lsISIL Jagoell sl digdll o8
A cealaald Licdyas SIS (e domiiind O Sas Lo 1dag 651 I B9yl
elyolamsly 81 oloxsl calasl 1 et ¥ eaad 2ot i dall S5 1 38|
NEPSIN [ PSOR VONUNE FNYDR PR-SE P08 I FL NN I MR TV
& do¥! z Ll depud o> § 38> o Byl mingy JW STy (o)d) mlas
Loy udl ol LolS SN (0 inlgg &3/p10 dslidly /a5 golud 7Ly de s Ul
bl Cagazally a4S1 lgleg sl ligSe Jlaw! il S|

55

[
| S——



Wind speed: Smis Wind speed: 10 msis

East > La!

:JWIS sl o) Sy
Aawgig Al b (3

Termperature (K)

160 180 200 220 240 260 280 B, Ay a8l
100 | 1 1 I I I |
Thermosphere

(heated by oxygen absorption uch‘- Jl Lu.a_b‘ LQ-\S

of solar UV)
gl dl dead G

Mesopause

80

\ Byde Jls>
Mesosphere
oadidl | ia .ol i gl
\s“atopause U'SL 5l Ay 3§
"4 “] . - ! "‘ > ”“.
Stratosphere
(heated by ozone absorption

of solar UV) U‘A . ‘ 3‘(4-” M

20

Height (km)
3

b
o

Tropopause
Troposphere
(heated by surface absorption Ja98 iu .,\S 9 Laas,l
0 solar visible) : : ’ )
10¢ 104 102 10° 10° 104

5)‘)2)-‘ 9‘5—@.”
e Jeay pladdl

Pressure (hPa)




Gy pdwgig Al dadal Aoyl sgumdl (e dig)d I 8yl doys § (o lasei¥]
Lapse Rate ,lux=i¥l Juae g lasdl oo 8yl ol 4 s § (olass¥l i e

Lekd Gl g2 (8 el ) cidiase a8 Gl s Ladl elg ) e ALS (3 L8 13)
aie iy dupddl (e g9all Ida . Adiabtic Expansion jlus¥! saeild & s pi
Sleaa¥ Hlams¥l Juse 4ile 3llasg 5e 1000 I cnalls dzys 10-)) slazsl Jase
Environmental Gl 5lass¥l Juas L ( Dry Adiabatic Lapse Rate (" calx!
989 Lalisee wlelasyl e g2t 8yl Silays padd sl adlall 445 Lapse Rate
Lagly Bladl Glaa¥l 3Ll &aps 3 Hla=i¥l e ol (e S § calizy
el dl elol a8 e Aaall (S5adl paay 61 ¥ dpoladl 8yl dzmys § Hlms]
lged) cuwdd e JWllg

Elevation, km

Temperature, "C

57

[
| S——



dl has G s 658 (g1 il s el ) sgaiall (e 2lga A cupa13)
AL L) (i e g Liald ALl g9l sda il sl @3 onae (S9iaa
Stable Atmosphere : aius g -1

e i ) sl e g1 e liall sl sle 13)

Equilibrium Atmosphere :Jslais o135 > (§ 92 -2

Aile & el Jl aelall slydl A 13]

Unstable Atmosphere : yaiuos pé 9> -3

() ilSa (e laaiin el ) sgasall @ el ) deliall elg ) ol 13)
@l Al atss At Eolall slpal

i WU 3 ol acdd pue Wl 3 L] iz gy oladl gl Cag,lall G els dl (]

2

Elavation, km

Temperature, *C

58

[
| S——



tadiall ik elodl Al ¥l
Glpll (adladl Juaey Lol sogaio dis 45l Amyo JaT audieall p slsdl o
1/5+°13 Logmell Lol 65l yodl o Bliadl Juae 0 1308 ,68 1/ 210 Ll il
d Bagall ey Yo A ) sgasall § delall clodlpaiun Ulxll sia 3 4ld oS
ol LAl aue by ga liag Hhatwl ade Ul 3 05 Lag ¥l 4ilSe
il pi olgll
3 sl 0L ©81/4°8 Mis ozl Lasssld gyl (a8liadl Juas 8 13) Loy
Shatel Ul §eladl 08 Lag, Jua¥! 451K ) 5asall Jooy Uil sda
el elg Jl > 90 Lsls
Gl &zl Gadliall Juaey UMl s35a40 die 45yl Ay Ja5 pdeall 6151 O
L=l Ll @l padladl Juae o€ 138,081/ 4%6.5 929 ardcell
deas ¥y eI ) sgasall § veliall lodl aiug WUlndl sda § 45ls @ST1/ 48
oadlall Juse o8 13) Laiy il aue > § 05K Lag ol 4lSe ] 3352l
GlSe JI B3gall Juay Wl s § slodl 018 051/ 04 Lozl Lowgl] 65ly=e]l
Dzl Al § eladl sSs Lag, at]
sloa AT Gy B Sl B ¥l Bl ozl )l harad] suz)
P JWE Gl Lol Le bzl Jaogl e Tyl 930 lpes 5 Lo
) Lzl LS 85yl iy Lo Jas By § 3lkas 2581l ol ) A8 s 13) (1
Slea¥ lazs¥l Juse cpe JBT LS 8,y 2y Hlasl Jaxe 8y el
Hldng Llaimme ope 28LS S8l ol LY Aoy dagmtw gl A L3 I >
o Buse 1asdlig Unstable 8,31u0 pe Ll e i gdl Wl> )
ckel 1 0sSs Al Ayl | il

59

[
| S——



i L 8yl By (8 loimi¥ 1 Jotne iy 3 58101 15 d1 LS oz 13] (2
sl eI = o 61 (/100 m =17 °0.98 - ) lua¥ jlazs¥l Juas
Uslate 01385 i gll Al o3, Le Lagsell g l) 2OUSy 8yl e
Leoesss 898 3929 aual Launge 3 slodl AlS ey J] da (65309 (Neutral)
I Lzl LalS Lyl Ay s Ay 3 2831l el 1 AliS g 13) Ll (3
Juas (o aSTe el ae )l slamsl Juas 2SW 85 Isothermal el
i @ e Jozel) Lasogdl (o 28US ST 0 o I < ilupa¥) 5lass¥)
S9dzma il () 5% Lee (Stable) Tatuwe s=ll of Jlay Al sda
e skl
U3 oy el gl &l Sharayll 81959 Lale Lisipns Cigiasll 1ia g
Slays L o oo wlid cow K4 e (Pasquill J(dasy was )l yazud
Q) sl e iz
[( Extremely unstable) " )|, a%u¥l aue " uyui: A
.( Moderately unstable) " ,|,axu¥l aue " Lo 9l Juzae: B
( Slightly unstable) " ;|53 aue " Capabs: C
(Neutral) Jslasn: D
(Slightly stable ) " ;| a2 " caab: E
.(Moderately stable ) " ;| a2.¥1 " Joias: F
Extremely stable ). )" anad "t ks G

ol ells pad w@aﬁ ‘JL‘FJ\ Jj.\_?_]\j

60

[
| S——



Relation of Turbulence Types to Weather Conditions
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