IFAY bl (Ae 2lo) ¥ 50 ko FF Jlw (b Ll i o pigs
AA-VYF . pae

Ol @58 99 0 ke L gd F 31us 5 wvod (59U1g

oyt olKtals bl i (goaSitnly kil =T 5] g5 5yl
Olyag ol&uisly sl s (gouSiiily o w8l A )l ol )5 (gomiilsy - (200 dumaw Nosro

Ol o&isly bl s (g0uSisly ¢ oldl e GleMbl piugw g 550 3l Lot L)l el - (gdewo (sipe
WAV CENY ks b WA/ AY e 5l

DS

(Ol 36 Jlowd 9 (3156 (SUle gewy S b 5 lomed I3 (ol p) @ fgia 5 ¢
L2093 LS politeds anlllan (pl 33,15 51,8 ;L93,5 (Goy S p0 53 Aigmy yebay
VeIV G Yoor Sloj 60590 53 88100 (415w 9 ;L ,5 (somuny (sl ;I carlllae dy90
dmdod Lol Ll (gl (e i 03] e dlo (goiww (5lo,ladle pglal o
lig Juad 53 )Lega)5 dlud 5 2593 10 SLRII L jleg Juad )3 ;L9355 3lus; (yloj )3 oS>
s o ol 9 0329 o il iy EW,1 (b3 e LS clod (Gouud Gl (glaedl
NCEP/NCAR I woliio slajlyi gl (V) 5,k i g (U) (5,U; 3L (gadlio (o8
SgSIl Al 485 1,5 o 5 415255 3,590 55lol S S3155 9 i g 51 m 9 45
oS g Lol gy (69l dw 1 ol pl 008 53 )l uad )3 ;L9358 HLE! ayed
G935 SIS )3 (258 (ol 2l (i bigy (5581 45 Nga o0 (GiaBg 5
Lo 295 It (55501 (o258 09l (6505 S &5 O g0 (20 113 (S10uST (e SO
1515 35 30 93 OIS 5 (s 2l Ko 3850 3Ll ol 9 9 (sl 519 5 (el S
OAl5=8 g g bl wads Carge catlle 50 (ol jagun b olye (s (ol Sed g (YU
JLE93,5 (BB gk, (i pas Jda & 0ad ol jelme Suis (3ble )3 dL G
2 0y T (1 byl U g o Sl 90,5 iglo S (551 53 09l 0 Sl
Lo 1T 53 (5% 09U 3585 51 50 i 9 398 00 Sl Gl £ 49ulS )3 by SBS 5e
wlo S Go N Cowl §lye y9dS )3 (5,lmbU Gl ol Jols o SYL Gboye 55 >
SLros = P YL g Il gony @)lacia WSy a5 0392 )l Juad 31l 4 by
3L Gy G151 g (2lo)S (S, LSS (5 S UKW T )3 ;L93,5 9 39,000 Hlowds (b

g 3wl ol ylome Subs 3bLs )

plrpin g il udlo (codiiiw o oo (cAilolw (UL o5 cttad L awliilad 5 I :dojlyds
O/
Bl

E-mail: tkhosh@ut.ac.ir CAVYFAONFOF : Jghuo 0 b g *



YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s Yoo

o

LV R

9 (FFVIV N g y) ol plae Stddas g Sitd Gblie ) (odlll slaosy (n 5l I (S )légd S
92,5 3d ) Kg) bl Jlo diz 3 3950 sleday blie cpl > Jarmetunj ©MSUie (p ke | (2 Olpiea
Soly 5 (AV WA (g y0) ol iy (65wt GRl1 (il 5 )lee Jgd )3 ofass colil © sz 5 )8
il o ggazme 3 9 (MY 28 (0395) (sl slaailabo > IS ol elo] eMn o o
kb g (LS by s Sho b bl 3 jLe93)S oy el plpl jl ddlaie cpl > (acecinj byl
N gy g clin) cl ailate 15 Cgby e g 3L Gy o) aw 6yl Le Slpe salSiite (gljl
adbio 3 g2 (B3)5 g ()l (o> bl I Sle (o slaole sk 3 (5)LE92)5 (slajyy wjg egdeds (VA
ol Sis 3blie Cjyglome )3 adllas 3j50 (gadhaie Sl an 295 L.V YA (S0 5 (o)) sl
23 )13 k93,5 poms (5 yme 53 dwgn Hebods cul 4B)S 15 (Gl ye g g «3l)e Slaobly)
oo 5 g Yol 5 (e G g Casl ol (slaaille ot 31 S g, oS ol i
S e 9 53 ,LE03,5 Lial8l 48 amd e L lalllas (VY DARQ (T i jed 5 L) )15 ST g e es>
G055 pizmen (V)+ VR0 ls ) ol 4B S 158 ol (2 me y3 48 0nd il (2l S slagS
(395 ¥+ 10 15,0 5 " ly ) Caslnpugildl )3 al il glio (e I (S Ol e 3 3,5,
iayia) 4y 13U g 3 b sy 5 Ol b 5 sy G Ol 3 JlEga)S 3L () Y48
sl ool (285 LI 9> Jalopw 5 Giale)S > IS (ol g 5 €95 S k5 (VVFF V-4
23 29290 goa V] yolie 5 lapslS lgSea 5 als sl Codls 1 it 15U JLeg2,S o5 (s ]
Wiy o] gz (SISe oy o djcunlin (slagyB g lood,S dacs Sl wile légd S (slagligh
5" gl AWV ¥+ 8Ll 39 e (slacmlin Sy g (B9 5 (A OIS (T slagslow
(hlSan 5 (B AV LSan 5 oliall) (som 1o pbosl Sl bl 5y (VVFY ¥+ 20 oy San
oanliie 15 ol @y 3 ol 5l ool (sled S5, 9 0 sl e )3 457 (5)l893,5 sla gl (VY Y-
Lag)ld LacsSL 5l (oladisS g (ponedls g LS ¢ (US43 g9 oy ¢3]) diilo (s polie Jol> 298 0
S oas amlgs agl o Jlin] Jaracan; SML S G ol 28 sy dlom 5 el SljEl &S 00

5 lodls Claslay yialjsl aass)d g (881 03 e il 4 e oo (el CoMas L9335 abiiano pui U]

. Goudie

. Gillette

Shine & Forster
Fung

. Mahowald

. Maghrabi

. Al-Hurban

. Nilson

. Al-Dabbas

© o ~NoUTAWN P



AR Olnl @sf 53 0,k ;93,5 dlas 5 dsen 59Ty

5 5 Sllgs (LS plul 5 3gmge o yolis Ll L (A Ve o8 o 65) o 5 Lols uescS e o gl
5 o e 53 M) oo el g0kl 3y90 I8 Hgo 1 oy 2ali3l Jlto gl 25,8 0yl ¢l o>
DOV Ve la]l) Wb saled b lescinl aas 5 (Jb o olas! €3

g (A 1Y+ TLSBE) ol plae 3 )l gn)S slisl sladada (0555 J) (S plyiesr aleysls (sailate
U s g a9 (omaly s i lpl Cpfosin g oyt slady Sy (Shei e 01 plosl Gl alul
e (A7 F )T eyl (DY ¥V (o) LSan g ins) b oo JE] ol 0 4 shn sladilol slaals
) s jols ceds =) 1ol 48 Cnl 03,5 s Slinygls gailate gl |y LEg )5 Lol (aibata
Hlos Ceannd 85 lisye 53 9l bl =Y ] jebre M (slacads 5 Sl 5 dlad slaailing, e calols
¥ g Sy o 5 5 e 3 Ll Sble Y 5 e 028 40w slagble B 3 o Jled
o3lizal b (WA+) oo (5,505 sadllas )3 wizmod gy Sopiand (Fpdogs Cumnd 3 JBIC, bl
h o=l op 4 legn S lanl (Lol (gaede (i pule (goriomiw polal g 593 jl (hoxiw slagby) I esli]
ol o o3ly LES Y (g0l JSi 40 )] ol 485, e

(A IV (guowo) ol Cpf as LEgd,5 LiS! ol grdouia .Y JSW

1. Goudie

2. Tanaka

3. Anderson

4. An Nafud

5. Ad Dhana

6. Rub Al Khali



YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s Ve¥

Ol 9 el g e 5 Sholind (slagSl ddlaio Jae (sla g b puiins bLI) 13 )L g5 (g0
sl 035 ol ] el g Wnkiny (s 93,5 £589 2 55a Jolse b L5l > ccilisea (sl Sag, b (lllae
Dedisn )53 al gy Gl gadllan b guan g 0nd ploxil wden 5,500y b a5 (Slillae ) Sy kS bl 0
Foo Jole 0 o 2lo S Sla)lideS g 28 slodl 2lee (stiS g logh 48 Sideas) o 0] & g 03,8
2 Hleed,S sl b buen - d)lﬁi o 4y (VYAY) (6,8 el lpl oy O] J&sl g ,Legd,S 590 40
48,5 IS WY celu jl an i calaie pl ol ligh oS Cunl OT IS wls 5 cdby o) Gl bl
(WAR) (5o sttt 550 Lol w5 )3 Jloxa Jelge g 5Lé0)5 by 5 (65 S 1o (Saolndgays Jolse o
Olyoss a5 a2 o lid gl 5 00y awyp b (sddlaio 2 1) JLEgd S (edg0s mjo8 \}ib Je 3l eslawl b
alelo d Jasl oS o b cov ] catn 45 09 (sj9,ald (coy90 o ) Légd,S B w5y
oSl Slolis b (WAR) Len 5 (cgpmd 500 (slasllas 3 345 oo odnlin cud 3 ol (caeS g 59y e
bog ladly Yoo 7 VA8 (oylol (g0y93 3 oliwjed bl p3 jLégd S 23, ).,g.o Jolos cpusd 4 o> Ldon
Sl 2lee gladilols s (50,53 )3 &5 Sy i (ul 4 £ 9 g (gL 93 & Wdod SlagSl s
kg, sloul 3 J5e Jole (e o 2le)S slnslideS s Sl p)S 50093 23 5 (laB sae 33, 5 0
zge ol )0 &S amd o ol dlwed (50y50 S (gl (W) h)Ken 9 Sl gadllan s piorod A
o3l )3 0y s 3l 55050 Lty (5L Wl g 5 s ) STy - Gl HLiEeS gailobe 9 gyl gn S
ailaio 1> ,Le g S sl ddlate ;5 ol dbool Hlid g Jols g atil o Sen (Sl Voo g Ad) by pdaw
& RegCm (cladlaio Jso jl odlitnl b puicmed 9 Lded (5,55 b (W) (g5l) 29K g sblaes] on)S .Canl
&S e o s Le(v—l adllas gols ladlyy, ol oy )0 )Leed S clo g bais 5 sbul H g5l (gadllas
doniyd g (Slo 315 sogb b ol LIS 9 4S5 558 b ol g9yt 9 ol il (59 HLiSRS seilabe S JuSCss
& lpeo oble J Jlée,S JUsl il uyp & (V00) Sylen 5 o)L cal adlain )3 Léga S dbul ]
bl dl oy 4 il HLi8eS 51 gl Sois g ailibre §ypdogin (59, oplcir iy il g 4y L]
e b baid (55508 LU yp ) (Yo o8) ohlSen 5 o815 ilanals WLyl & jLégn,S Jlasl 5 sboxy) ol
G > b JLegd)S slag sk bl cuw (@B Sl i g oad (6)IuLE (I g casboy 5L Sials

. . . . . L .
oasude lidgre g o o 50 LE9d,S ol waen (colSTy b (Y- +F) () Sen o g} Ko 900 (2

1. NAAPS
2. Barkan
3. Zhao

4. Ming liu



V¥ Olnl @€ 530k ;93,5 3ud ) waes (59l8Ty

RS g lidgio )> s o Ll Cums e Bros EW) 2 She 9 ) Grwnd 3 1gm (53,5 oS )8
Dy oo dilaio )3 )L 93)5 Sbrul o (SS9 3 lor (651E0 b g 29d e iz g Gliwdgie jye 3 (2)5 sl
orr Ao Yo g0)93 o sl 3 (e Jlgus 3 1y 5legd S oasy Jloj g (S (g pesis (Y+1) "5y
(Vo)) olSan 5SSl 3 n Fymn Jlye o nten it |y Lo Sl ol Jole 5 il (00 5 03,8
oo |y o oyf Jled g pliadgro looygls ¢ Jloud (sl Bl (seilaio slaz ol youe (582, b (sladlllae )3 53
2 keg,S olis (satse) 1> o8 Sl 9 b S e plaz 2 Jkéga)S as) eVl ol L (3blie
2 F5e dden Jelse 0 I IS5 L g (03g)S5 g0y i anl 43S plosl maen (2,55 L olpl 0y
s 4 (ligSer cusl 4B Syp0 Jlo  pauie Jad i8S a5 3 gk owien g oy cnl £98
o 2988 0y > Sl Il (Bl il Jgab )3 )léga )3 olus (ol (lagSl s i > olapled]
) 31 Cin s FV YN sm8) 505 Jhign,S oSy 3 Ty lald s a5 5 (oo csliole <] olo ;|
Ooni Simgy Slllae JuoS5 53 5 e Jad 3 aST b 5l gn,S 2k e sen (clagS)l s cadllas

Cawl 00 'x=1:>u|

L yig, 9 2130
¥O a boyye gy 0 Sboaud )b cuin (b jLegd )3 slaodly Jold cuwl onds odlaiwl Limghy copl j0 a7 obeodld
ol odds by HguiS  wlidlgn lojlo 5 a8 Cauol Yo rA B Yore (g)lol ()93 13 )9S yé ;D e oSy
YW B Y glalo o )Legd,S 5 a8l o 5o 4 bgspe (slaodld 090 (yoyiwd 0 Juddas (Y (g0 louis JS5)
Nt o 3 33y aiges wx ¢ sl (sosizmin & bgpye | (Sl Gos sloodls g (slojlsale pglat oy b
lidlsn plojla 5l (63)90 ©yg0an gy (slaoyed slaosly 5 (ool Jlop Jad 3 VN 5 Ve Ve d
Lo byl g, 8 2l ) Jgomo joloty a5l &y a5 L A5 428,515 ) 3y )00 (sl jg LSy 5 cdly o
Lo L slaolis 15 gl wl 3 9 2> (I Lo L (slmoygs 40 s (g loj polis (-5 357 L) ()
A sl 3)50 (slaoygd Ll g (Qlolid (sl 55 g 990 plae (prp STy el 0Ad 4B)S L5 > (215
93,5 LS ()i pgd fadlllas )90 sadlate > oy (g0jg) 53 (Sloj pol Jgl 1 a8)S Jlai ) jlme
SIS gy SG 0 (Glodd dw )3 S e Veve I a8 4 (B8l d (s pges o] Cdn )3 pS s

) oot Jgin) bl idls 3g3g 005 (53 by olKin) guiy > il a5

robal (R=1 3G =¥ B =V) s oS 5 jl dioyos ol 1 Sy (3518 Gl 9 05 ialed jslaiea,

1. Anuforom

2. Yagiang

3. Optical Depth
4. MODIS


http://adsabs.harvard.edu/cgi-bin/author_form?author=Wang,+Y&fullauthor=Wang,%20Yaqiang&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Wang,+Y&fullauthor=Wang,%20Yaqiang&charset=UTF-8&db_key=PHY

YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s VoF

o=l ¥Y 9 ¥ sl '(BTD) (Sunis s (slos <dMisl 5l oolisl b iy el > i o3l Lussle godizmiw
5 (SiagsSan Y 5 W)Y 5 7Y (sl S Lol 51l o (535l poguat 13 39250 2,5 i
W VY el o ond @ly slasl Sais s glod BMB plpls i)y j18 Syl 50,8 feole cads (s03902c0
Tom ST ¥V () San 5 T Slgn) 39, 5S4 Liégn S slaglbsh (3,5l sl Slgie eis 5209, 5un
omlo3b eanay ol s fcal e jlegd 3 (gl YY o VY lawh Sasis ) gles M &8 oy Lis (VAAY)
W) cad Sais)d gled OMisl o aie slacglas cploly )b ¥ Wb 4 cans YV Sb o g 5YL
) 928 lgiee o ol 53 izean ol o gl Lo (e 9 JL293.)5 slaplish (23 (sl s stagsSn
9 &S > gy e oo odimiu (pl bl jl elatwl b plpls (o g I =Y ISK5) 08 Sy ) Son slossy
(VY XY o lSan 5 adl olel) 3,5 ol adlaie 53 1) Ui o3 S aujss

3L dilye ¢ il gy gL,y o HLid (Lod 4y by yo (slaosly calllas 3550 (slnoy9d yusd 5| L
$ e Aol 53 g2 il glali )3 T(Kl) Isn w38 <S> 5 05 i 5 (om0 (U 4 V) )laidlhaad 5 (55
&y NCEP/NCAR (LS5l i NOAA (5 ,555] (cloi )b 5l cdnyd Y/0 x Y/0 St 08 b g aelos
Grads |13 5lp 5 Lo o 4> i Sl o YU sloodl 1 (550,00 b b 2l 5ol YoA) B Yoo el Jls
B2 o Vb sloailye | Jtto o8 5 (sloatis

255y e 25 slagSll lgieas 35 (KLSO) Jaiy (sony caalllan 3)50 (slaoyg > Sul 4 55 L
(V2 YV0) (50 sloaisly | Jla (gony <8l (ol gl ol »» el ple 8 (Lol adlaie )3 jlégs )5
1wl 04 o3latwl

Do b a3 ld 90 & g odd s Wb oy slaol Lol by L)

S Jitie | asuia 0395 ol Sl m Y

sl oldlys Job as p Ve 5l S cps Sadls Y

Bl andly polss ¢ yaduie (Siwgw b plss 5o, gin S Cawd oI ol ¥

LS 3 Gty il Job 420Vl puin oy 2 g3 bl (e ol 30

U jladhio > lidges 9 Lgd)S 535 cLajgy 0 dsd slaodg by Shy (yn lp iomen
1 oolizul 5S4, (1999) g 5 5955 (FN) (oljazes

) 90 30 0v30) 00 2ud0 3vao) 00 wd0_owdd, ) e,
|[VHO| ox = ox ox ox oy oy oyox oy oy op Ox Ox oy oy

1. Brightness Temperature Difference (BTD)
2. Huang

3. Ackerman

4. Omega (L)



Veb Olnl @sf 53 0,k ;93,5 dlas 5 dsen 59Ty

dus 3 dod LS a9 (S5 Jold o3l glod (Bl Lal)S GBIV Sl Sial &0 oShe 6
adslee jl Gimgin ol 3 deb e oo I0THK.MTLS ™ Cuis g cul (03908 Sl o (8,5 Jas 5 L s
2 e (liage 2 15 tcul oads odlatul \ (gojlad (gabul) pows dxr 5l ixy 2 ool oljarer (gasigd
Ll e JSwlgiSa Veoe sl

AYAY s QY (JU,k) 55,5 4 asee 3,5, §l o3l L 5 den slasSI Llulid (el coles
solod oyt L lond o g 005 oy 315 51 e gy 93 51 () (omir B9y Wi plas Y <0
wlwlid jlag Jad o Legd,S slas ) Jol clagSl legd )3 ol ) shaoygn 51 SO yo (sly daodly 5 laaias
BAb (o 2 (§3)90 45905 O jgody 0)9d Sy oSl (59lSTy (s cadllae Clgrw jslaieds imgdy pl )3 D
Ogodn adged S oS o Lol pl ope 4 jglme Bblie I )Legd S Ll (gogo0 (cw)p sl men sl
b JeloS g 40325 (6390

)L.a.égb)f CSe dub)sb R J,»

a9l oI SNy | Go) gl | ol &b ST &b oo Jw 3y
Sl L Y v¥ Yy - LR \
05l b Y v I 0 Yool v
9)- I Lg ¥ \a \$ - Y..v v
09l bs ¥ Y. X% Jogl YeoA \c
09l Lo ¥ ) Y4 o= sl YeoA 2
o5l L y YY v - YooA s
- wle)S ¥ Ve v BT YeoA y
05l b Y YA V& 593 Yool A
o5k bs ¥ \q \$ ool Y..q q
95 - I Ly, ¥ ¥ Y - ¥4 y
ogb Ls ¥ Y- % oPes y..q %
el - bs ¥ Yo Yy e Yoy W
o3l Ly, ¥ 5 Y ool o) W
- bgy - LS ¥ 1\ VY Joysl Yo\ VF
- sbe)S ¥ ¥ v 93 YO V0
OB, xe

(V93) Jsepo 9 5995 gallie & Slslre 055 (8T (sl ()5 1 Cadgame 5 (V) salady o by (g2 (Vs & 255 L)
ol 04 o 93,5 (638 IS5 gy sladid 4 Lol daddid b sl ¢ dlie (5155 10 Codgizme o4y Y




YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s VeF

(OB, s ame) AWl JLE9d,5 23397 9 (T Wl gaihuio Cundge Y JSWS

Baod slaadly
(2o 9 Lo S MLugy o9 S amw ity Joad 53 olal g jlégd ) 3155 V0 gy ) g g ol
sdas jobany LEgd)S gy oS 5 nad plolid jLegn)S jlisl g dbml sl Jab opl i slagSl lgisa
g Seid 3blio > Cusby cins g dilato 13 08 Slash 2l lapitans 358 31 ol slags) bl b cos
295 65 JSb Jele cglite [ g5lo 93 (lojen dbigy = oS (6ol 53 295 00 Sbml Ll Lk Ll
Jole g o alie () g5l )9 3528 9 3lys )9iS) 420 Ve 5l 5VL sl pe I o fwl adate
Jools o)l only oo ys Coway j553e slaoye I Sl e )d el dilate )3 JLEgd )5 (g5 USS
(oS 6N 3 wcnleyy el adlaie )3 jLied)S (65 UK Jole (ol o ye plo)S la)Lides
o ol el ados iS5 o) gl ooy S LadeS Gy 5l ol (5l 5 ddlate )5 Lod (]33l
2 el dilaio )3 )le93)S (608 JSS Jole ol o puo (38l g HLES 9ud AL (ppimen ailale SUiS (slagbly
Ot mdle (sosiztian gl jl oalil b JLéga )3 (ody (sord 53l Sl gl 51 (laigas F (g0 led JSC3

Cawl 005 03>

(Dynamic) Solis> .Y



VeV Olnl @€ 530k ;93,5 3ud ) waes (59l8Ty

I o

amadlo (gowizviw 51 A3 ,5 0 Yo VY oyl VY () Yo VY Joyol © 43 jLegd,S (g5buw ,IST () Y S

ol g2 )3 39290 )Ll 3,5 (GoNiRI L (o lod L) (i 25l

BT SUI KRRV EYLY)
ol @ )l

wloS g3 by - by (56X bgr oI
A
v v
(c293) sz 59! (o) sty 5o 29l (555!

Ol s 13 0,ka ;Legn,8 310y wned LI S

Lo 5o

I g5 g (295 I o5 gl 5o Jal (23 (6580 A 395 939,00 Jlodas (il )2 53 0l
Om05 g YU 315 00 oye sl plee sladilols obsy 51 gy o5 0 JSyobas 90 (A o\l
(0 oot JSi3) il 50 a5 il 5 sl 3 el § Sl cslcs bl §



YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s VoA

Ly N 5l ‘515 o 03l (slod O JSWG

(Yo0y Joyol F oY (55,90 gardllas) gl 541 (I
oAb 3l e )5S Bydbiogin 0 (5B yy Jshe S (68 IS o iy 81 (5,8 led 3 Bl S (6,8 IS
55 ie 205l oS IS (g =5 JS) Gl 0 ailaie ;5 lag bl LT3 o Laylys ol o (il = S03)
Fers slop cd)hd cow 55 oy Jlod > andy sl g adlate 4 Vb laoye dpw lpn o1y
(o JS) 035l 29 gy dilaie )3 ljdaer 2hS (sln |y bl g 00 5V slapdye 4 ol sloo e
2558 ) JLideS (e g dbyd g Sl )3 jLis (VL 50d S0 (9w Sl 2ljare S5 g S T el
sl 03,5 (69) Gy A 9 Gl 0 U ol sloaily & Lol 3y g Sy g 0 LBy saun g 3l
dolss 5l (S5 4 conl xS ol atily o ) il ygls (gadlaio 3 1y (a8l o VY dgas) Dl Cus puo 058
sLoel b b i el sy 2Vl 9 oo Lol 53 3l o f (setd 2929 dom 8 S8 3 4i5e
oy o gl Slatsn 13 48 20 ol amd e &5 Bl (g B 3 ohagt (VL Sy
S0 dl)_: Ao ‘jjo‘wo u‘y&‘b e r\.wu..> (_s"‘ﬁb wl) LS‘\JG'“"ﬁd" ‘UT £99)9 wl) Choww g )Lw LS‘>9)>
iS5 Jolie (S0 lsiots ol cizpan (MR ATAY (e 3] Bl S5 o 455125 3
J5) clgp 2900 g (2515l dele baalyd gorimd Lt 2 Sle 5 oy slajl 2 e (ol o

Sls ol Sl o i e Cagloy cad glask 525 5 5luLL Glor 0958l Léd,S sbml sl (& —F

(Troposphere) yawgss, .\
(Jet Stream) sLag, .Y
3. Mao



AR Olnl @€ 530k ;93,5 3ud ) waes (59l8Ty

YW ldhie Jsb 5 e cilisee lajly )3 (3% JS8) oy o5 oliwe ((WVF ATAY (o) ladllyd 1 85 4 Sloxde)
Sl p S LS g p)S ooV dga (Jlod 423 YD (2)0 33 5 193 sein (saihate) (Bpd a2 TV U
g St 3blie )3 ((Hl sl 4 ()bl lsp iz d92g Cunl adlate 3 Cugb) b Gl sormI LIS &S
3929 byd w15 53 owiomen 9 B0 L5 3 La 3L gud cplpli )8 anlgd bl e gd S (Bl )9S Sl
S U ol lojl s jl et cpl dgrg gabanlsey gy lull L 9 2 YL 5 Sl 515 )0 dhce atan S
1y calio Lyl ¢ Jasme Cugh) 39108 (izmod sCasl 035 w8118 laig )bl (sl 1) calio bl (27 JS) 92
S92 e ond sl g5 sl 03,51 35254 4y 3 g Blye )t StS 3blio 3 Jlega)S sl (4
i el 23 45 03,8 gy Jlasl a5 (g oo )3 M0l (slo 4y g (gadlats ) b (g lull
ol 5Ly ey 31y g Sl aalgs 3leo pgots g2y Sloj e (sl g, @oxi)d g 0392 a8 (50D

S5t ol o 4 b il JES) s JSoligiSa Voo 5 ADs (3 slof b s

Fn & Wind (1000 HP)

IR f?’/’/‘////‘??To'

‘{D’é/z///’/‘//// Poras
. /;rf P77 n AP A A e e
E I T AN N T B R A S N N R

65N

f
60N ;

55N
SON = =
ASN @ 2 =

4ON ==

30N "

«

]
[=]

2 3

«’ »

Tl ]

[ 2 a

n % 1 P

B R N

RPN

S

Z
-
5]
o]

i) o

c L]
J=391 Y 33 (=) obw) L yd gl jLid ((Wioo (s sovio) JSwligiSa Oe v 5155 33 Janiliygis glaT,! (A1) 5 JSUS
JEawl 4 Kol () -Juyol ¥ 53 JwligSa Yove 1,5 030 410 s107* K. m™ L. S ewe p oljape U (&) .Y+
dragl ¥ ey oo colr )3 a2 3 YD (550 5 4l 1 yio ) s s o2 (S Foxia) Shicer Cirdgo () Tsbaw) 4l
{59y o) @ 554 13 05 & 5325 oy o gled (3) T



YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s AN

sia Veoe ) yseS @Bl g a8 1,3 lpl Opfogin b ose Jled S )Légd,S Y oyl ¥ )
3 ELai oS i 3939 &S (Y (gojlad JSB) a0 L JSuolgiSa Ad+ 15 0 ol sl 00 i)l5S
aS 55 by Jleds o eli)ly) st b diwn opl ol g dilate oyl )0 Iga 5T el sl i s il ise 5y
- B0 e (65 S5 o B )leS 4 gl gt llgn (b (5L 5 - d)b s Seels oS >
S5 JS=b )3 505 g il sl o (lpl glaipe JBI3 53 epte Joudly i) V00 diyy Szl )3 I ) Jled
50575 oy Jlosd 3 s gogls S g2y e st 53 Jolad iyl pfJled - Bricos b
Sl 31 5 5y Shize) s a8 sl bl o el 55 V0T B YFY- (eladiyyy ) Lyosd S ol
Ol 8L o 3o 558 3 Gl cnl sl b w)ST5 (slogS slialy 3 5 oyl - B o
Moy o Jlad - Brioge Oygod olpl laipe 53 o5 de oglidg2g Sl g g o3 Jled - o5 (B >
V06) olal b 50 53 9 Gl s9S S5 )3 (T VL e g 90k (e Jled = Grdog gl orlpls sl 0
g ol Ol g slajpe JB 4 3lye oS St (3l I Lega S Lisl (gogs (oS Ay (4 e
el oad gl oy Jlod B 4l cpl 5l 5legd,s Jasl e

10E 20E 30E 40E 50E 60E 70E 80E
() Tobw) 4l 2 o 1 3l Cospuw (koo gl simin) Jamniliygi 15,1 Y JSWS
Yo3Y Jiyol $50 oJgj o0 Celuw 15 JKwligiSa AD+ 5155 ;3 192 Uy bshs o

(F+ 1+ 5353 YD B VY 53,50 sasllha) (al) s 5550 (o
syl slaaun 5 IS L glojos sl ooy olaidl 395 4y 1) by (65501 3590 WY 515550 ¥ 51
JS=8 Log)l )3 Gl gy a1 &4 (2l8)10S (st (9w 558 S > oSl bl 3 Bl y5iS 0 JLegd,S
95 o e st 45 coload g oo 13 53 el s sl Ky (65 IS o ol 85
59 095 6 dbm) o gli)lnS satd ol cand olw (sby> 0pE 3 (] El] oS sdiuan g )35 sby> Jleud

Gl 0 |)Sad (05 > (gdtud (68 IS5 Cawo j5S 0o (505L b yd o 15 55wl ond ilina e (gl 5y



ARR] O‘)‘l‘ u).& » D)l{g )L‘uﬁgb; b'.\&; S ‘55‘5‘5

el oy 2V (ISly comnd 3 by s 15 )3 (s35r0 S o cage (lailyd iz 3529 (AFA JS)
adlaie & Y slagdye 3 (slop B3y 5150 g0 o Sl ol (g JS liie) ol 0 o)) b 18 31 Lo
S 0 0 Slml 5 Gle g ayg jye U (ordaw Li8y (o) i Sl 2 3R 9 il g liteer bt obml
s b b‘)a.m u_'a.»‘).w O D929 (u—/\ Jim) Caml 4Bl uu.").%] 4...:1.’).:)10 Y )] o A b ey cdglaio e

sl 0 dyygm B30 9 Blye )9S ) )le9d,S sallll st (65 USS el (35 SS awlie) Cugh

Fn & Wind (1000 HP)
Ve,

65N

)] <

=95 YV 35 (=) zobmw) Lu,yd mbw jLid (oo (s goxio) JSul S v+ 5145 45 Jewdliygij i) (A1) A IS5
U oled lp JBwligisa Yeor 51,5 330 4150 91074 K. m™ 1.8 Canes o (2ljdes U (@) Yoo

(Ve oV (o Yo U515 (63,90 ganllan) ((25) I 5o (2
5 ol sl 0392 (295 eIty galobs (bl o5 <ol T 5o, b g sleg S 2y 5l Gy gy 90 &Sl )
il i ISl 41 (3,90 3 0 13) 95 e galols )l g3,S B3 g3 o) 5l S sl 0d (e (29 S
Sl 0l (Gleo j15 )3 (25 i sailelis (625 S s (6 glodl slagge (1848 93 oIl (ul )
P Gl s gadlate (6518 col o0 V)l 0 litte 555 g9y o el 5 ol (sge b S o S
i cObmys 9 Gl g9y ol (al 0l (Byd b 5 )8 el i galele g (g8 LE o5l (g5l
(= JS8) cwsload Glinye Jlod 5 lye g saidlate 3 (olSen 4 5 (45 2 plugw S 3bx]
Jégn)S syl aoiia bt )3 by lubb Bl o (v (2Ken 5 (VL STy (IS ea cnlple
adlate Sy 3l s wilite (cl)d 59 ol xS 5 Sle Sl 3 Ay ST gog R0 (s Sl sl 00
adlaie )5 Lt gud (I3l sl 03,8 (55,00 e )9S Sye b o slaail; 45 end BT Jlass o iy jLis
S5 JSb el (> —F JSb alie) Cgboy cind g (8 U)ol e Gl 2ljare B3 ol e
2 SlodiS s Y (B g Co by o¥ 3)lge (ol )3 o sl S ) sl 0 adlate 5 lgd S

(ool a2l g2 o 55 (clacs bl



IYAY bl A 2le) ¥ (605lowi  crab (gLdl i gla yidgss Ny

L5 b jlid g (Wioe (b doxin) JKwligiSa O+ 3155 13 Jamdlizgis L5 ,)) (gouwi (6 5 (3l (il (A1) A S
Youu a0 410 g 10K M LS s py (ljpe @b (&) YooV 0 W UYF &u,b 51 () zobaw)

(medle (gomomiuw 51 418,58 1) Ligs (5o 3 andllae 3590 (L0093 (510 lsale ygliai .Y+ S

(Vo3 Jaysl YF BT (63,90 (anlllae) Liwlo 5 (o501
9 (g 5o line) sl 3lye y9ulS™ 5o jLe g0 )T sboul Jole oye (sladl y2los (slapiinnus gw SO 1 oSl opl 4o
25 Shee gljly 3 Jhuk Lulyd sbml g Glienye gopirand > olacun )Ly lhal Jdsa ;S5 o ]
o sl 298 plpl @ 5 )5 3 )leed)S dbnl cuw (o) aw (2le)S SbagSIl ()l ElS g
el pglaar ;o ol o odlatwl ol Gpe 50 YoV Joygl VF 9 WY 55 ,Leg,S (comts claosls 51 61 -yl
JSi) 25 o 00 Blye Jlos 2 amd YV (Sie 0 )leed, T s (gdaudns S udle (ol ViV
OVA il U el oS st <SG 39 g (goimd )L ¢ JSubgSa 8+« 515 sl s elas,l o (- F
Fee agi oline opmipacd Jlad 3 ol any i b oS Cul Jld e 50 ()0 3 e Jeuiliy g
35 B gtz b ol (sl o 35300 a1 3 Jlad 5 Lo o S5 55 JSolgin VoY 5l aS 55550

eyt lod 3 (oljdges 9 Lid (Y o o 0 e pdaw 50 0l G (WY SD) sl o oS



Y Olnl @sf 53 0,k ;93,5 dlas 5 dsen 59Ty

9 Bl Jlod 3 082 ol SIS (o )Y ) ol 4l e WY dgde g g (3l Sye 53 3l
Sls (1S g a8y g U gle 1550 ) e e 53 3k Cpuyd gt 55503 s el (] )3 (2l
s b sy g (dd S5 dbu) o o Sl 1550 Hlis LAS ol Ll ol LB > 5 pe (gow 4 bl
Sl g 39mo ol dslas Ll s JS0LES ol cor gt glr Cuas 3 I oS8 (L > 5 (Co pl2) 5> Sle
3 S glyisdn G5 o b slading o (7)) JS) Canl 423 OF B VY Ll Jsbo )3 1ga
P31 e¥) ofg Cugb) sl liee ogMeas )l )18 (ol Job cnl 3 olpl @38 lp k93 S sladeiis
sloaaizg ) (5L Gl 4o (sylubL lon (x4 o s (30 )5S (g9, Bliie sl )3 (p)SolS
9 O o 3 3L 0k ey g @B S o GRG0 VY ) S bl e ga S (3l eSSl
I Gl plap Loler jiin & 09000 g2 Sloe slojl5 )l g0,S JESI g sloml capms cash) 2l ol5ee

ol bgy (665 alie byl ol b o Jlaml lpl Gy 4 JKulsiSa Vv 5 AD.

)] <

c >

gl VY 93 (=5 £ gbas) L3 gebauw yluid (hoo (5l simia) JSuwlygiSn Do o 515 5 Junsiliyg§ £, () .Y Y JS
JEawly & Kol (58 alos () JSwwlg&a Yoo v 515,080, 9107*K.m™1.571 s 3 2ljdes &6 (&) Y)Y
ool VY g3 (o 42 3 ¥ (055 15 (4l 2 pho ) Cus s o i bghad) o (b 2 CinBige 9 (S, Tsbaw) @l 2
oys e+ el ;3 e a3 T (3 ol 5 5 (S5, o) ,5ohS 3 45 4 o3 gy o8 sl () 411

ToNY Jyyol VY



IYAY bl A 2le) ¥ (605lowi  crab (gLdl i gla yidgss V¥

Blye yogdhe &8 (0 =VF JSis) ad ascidio Joygl W oy 53 slojlsale pslial wyp b 553 (sgm ]

kb il & b el plal o posiz 4 legd)S JUl g sl sl )% Lite i s Gpd Lo
@l =0 US55yt Jemudliy g OM a ) linye (gopirand w50 Jlo 5l dge ol )3 o)l
Sl o )3l 29350 Sl 0y bl Sloo e 3 ol 5 ol slacs) bl 5 (2 2lee sl
s 3 o3 lais)lominl oy 355 )8 455 3590 1l 35 (o) o (alo)S bl yd lbéga,S sbml e
ol yidiy eS3le dny G 420 V90 gl VY o) 5 s b dledd 5 Lo i oSy e Lt
ideS i Sy bl cas Lod aal38l (VY SS) Conl 2o pd Vo 5 yiaS o 3 5 o Casby e
O=laboml g el oas e (gopjaand 3pd > byd Blugte gaw 13 (ole)S WS 2 S donyd g (ola)S
L8 Cdyl8 pglai . (@ el -V ) sl o (456 51 20 VO 5905) s )3 2y St s LS s A
Sy sy g (st 3529 9 Cunl (2lo) HLiSeS (b ys )38 5y 53 Igm dgno Jole Lo o5 dm3 0 (L5 g
Slbl o lgn (13,5 (0 =Y JS5) Canl (506 jlaw 15T s Slo 9 oyl 515 50 lon sgmo )3 YU slajlys po
ORI 3 e e 53 Cagh) 3908 9 3k b sy izmed ¢ a6y luLL bl 5 (ole)S S 2
590 2 Bl 0 (liee SRR g 039 LE93)S 589 > - Gl ys 598 )3 gy Sble slading 929 5 Led

ol 00 yio Voo 29 U ol pl Cpegis ) Ji)si W

i) o

Sag) 4l o JRwl a1 Bel B seulos () Fo VY Jay01 VY 59, 55 (o Cagby g Lod (sl s loxials (W) Y UG
Y0y Joyol VY 95 55 Jlowd ay3 Vo (1556 dliol ) (Wioe (b oxio) abli  yio 4y S Uy o (S

S a5 (VY sl JS3) gl VY 33y -+ sl 5 Sy A+ 3553 yn ol bt

DS o (Sopm S 5 (59) ELE IS (st 3929 51 0 ool 3929 (3,5 el 5b) (a2 by 1oL e
ober ol g sl Jlad o gz AFVe a3 0nd dbml (gosl Sl plnl g sl 2 Ten by il nl
Lol casl ol g (29 & Gliye gopjrand 3,0 Slle sleaig jl jLegs S )Ll (SeSe goliSany

ol g g Cosl (Bpdled - (pfogin VWYL a3 oad bl gaidy Sl oy 4 olnl xore 3l Gl



AR O‘)‘l‘ u):- » D)LQA‘ )L@gb; bl.\&; S ‘55‘5‘9

g I3l Jidsas cadlate )3 2b G po (pimen D9 o0 Glpl (Jled U (3D (2 4 )legd )8 Sl o (L >
AD+ 5l 53 3k sy gl plls sl Bl Jl31 A58 o e Ve Sl e 4 Ol pe Jlad B lie 598 (59, La
Jda 3lye 5985 59y 5 SV LBl bgsse 3 503 o 1y |y yeaS J3I & legd s Jlinl LUl
298 53 0a Sloml L gd)S JUl o I (Bpdogin (o) Jled bz S 5 9y )l st 392
9039 3yb Jlod - o pfogix pbp cua olpl e 3wl ond Glpl o) (sipe (Bl 4 jgw 0 9 Gl
29355 392y ol 0dd g Sleo Slajly )l )5 JU) G (g VY JSN5) adlaie )3 baisylubl sg2
Slap 0f o 9 Oltd & L9 )S J goriSan g dop 5yd led - ©fcsx h g Sle il

Wind Speed, Stream Line & HGT (850HP)

30E 40E S0E 60E 70E SOE
9 (555 ige) 4l ) sie 4 DU Cus g o Wiow (S i) Jamiliyois L5 )1 VY UK
YoOY Joyel VY ol e sl 45 JKwbgiSa AD+ 5155 ,5 19 oyl o bohas

)] -



IYAY bl A 2le) ¥ (605lowi  crab (gLdl i gla yidgss L4

(Yo 0) (P95 F U Y 103,90 andllan) (2lo )5 (oS!
2255 5 Mk lpd sbul o r (Glo Sl 5 oo JLidy Jlhdtul ole)S (oS )5 ik o)Ll &S psbolen
oot FYL Gy @ obcir by o cul Yoy Jad £33 (50)90 4 bgye 980 Jolis |y addllas 550
Ol eoa Sln ) adate 13 gyl dbml )3 (SlodisS e LEE e o (il kalpd o o) 0 5 00,8
9 Cewl ¥Y°Cg g ‘Ob““.)'c 9 é]/& 3 Oe) @aw )9 Oﬂl slod O‘)',,o Ll 045 J.Swu él).c )9“5 3 (P9
Y ogas bod &S ad oo L (595 Jol 59, »0 daw (slod (g)lmial ] Mo pd Vol e G o Cugby (l5ae
V0 ) cl dily (ials 0o )0 V0 dgus G pdaw )0 (e Cugby e 5 (il i8l ¢Sl 4y Cod dx
Ol 38l ol 03 )5 w3 JLegd )3 sboul (gl 1y aldyl p dlaio o St LS bl d deng Cuiy cpdy (o o4l
Veo¥ 5l e a jLsd ecdl g lye Jlod U ol slaashi oad oaiS 5 ()b guld )LideS Ll o Lod
(3l y9iS Sid gblie o iSe cuw jUideS cpl (032 CS > 500 9w |l ond JSlgS
JS8) S (oo ol 8 152 A8 3gm0 5 (yILL sl |y pSY Ll g ol liae (gopirdnd 5 A jew Bricose
G 4 lgn &S > Caw dop 3 Selus (53,5 5 Loyl oye Jlos > JSubgSa Ve YA L jlidys oo dgg (=)0
u)_s).)@‘am).).)l:u&)mwlbmw.n)é]aw)abb&c)m,\a,\u»w‘)mewdSbM)mwaﬂ.w
2 M2kl s Sis pg) slamse) dorg 4 g Lok s ol g Conl 4l 0 i Vel i Blie S0 U
G5 sow Al 8lye HaiS )0 HLegd T olml g 5y Wl ciilb ol e il (S wilg e cslinen (sl yguiS
2olsb s olonl ecel (slhs g U plye gopjrand 3 )Ly Jobo 392 (JSubgSa 0e e 55 )
Sl g5 OVA+ iy (g)le Dol g Loyl 3y 53 glai)leS Jolu S 2939 0gMeay ccunl oas Sleo 15 5> adlaio
el )3 ol dy S Tgm 4 Gl 0nd Wl e (gl)d (55 )3 cirnd (05l S (65 USS o egte
b dns co Camay ba (Jle p)5 (60590 53 il S sble cpl j0 lar (o)luLl Jole Wlgi ol (3l e
S0l Ll sl § ale gl (gadhaie 4 ojlscis co Jsl o blie 3 g 5YL slao,e 4 o JGsl g ddaie )
Cugby cand b olyon (Jaulpd iz 3929 90 393000 (2lo)S sla)lideS & aidhaie (pl slacs) b cadlate )3
2 (4l o JBly = /) Iy @35 <808 c0)93 ool Jsbo p3 (330 S ) 2980 5Le93)5 oy o o
JLideS sailaio ) (nl 0)f 5 Bl 988 59y O9me S > g ILL g goa LS 23 YO ()50
J&sl 5 5Le 90,3 sbol cumw (6)lLL cpl b ol ce g i5b ol (gl BK Cugby 255 pas Jday &S
) 0595 J3l 395 2 i gn,5 sbml el goriSans wlgie o5 Jole cnlply sl 0nd g2 Sle sl & o
G o I3 31 3l 5y ol b LB (sl B 5 aaia o Lad l3 el ale S (5550

(o =W USS) ool Hlid 0,00 g0 & 95 L (e gedaws )3 0L 2L sy g Cugh)



MY Ol O 30,0 yLéed,5 3lad ) ted 5555

Air Temprature & R Humidity (surface)

D

|-

1OI\ZISE 30E 35E 40E 45E S50E 55E 60E 635E 70E 75E

<

& >

il €485, (2) Y +VY (355 ol 395 93 o o 9103 S0 550 () o 5 3 o3 (55501 () N0 UK
LS galed (3) oo b )3 3L 150 9 (S5 Zgbaw) by b HUid (G581 ((ion (glasimin) JSwligiSa Do+ 51,5
Jol 55 (Jlomui 4 ;3 YO (15 56 dluial 1 (Wioo (s Soxie) Al 1 jio ds Cx 3l 5 (N (saRe) il o JSwly & (Kol

YoV Gog



IYAY bl A 2le) ¥ (605lowi  crab (gLdl i gla yidgss ARTA

o1 oaalitie 5 il 0y 3 jg) plen BT Slels ) 3l 5988 )3 993 ol sy 5 o2 sl Léga S

ary BB JSulsSa Ab: 15 ) g by prae b LS 0)93 cnl 53 olpl )8 4 jlegn )5 Ll (SeSs cnl
LS lranl ouiSans i o cusl e 508 30k Briosa - ot led Caa ol S g 250
JUES! o g 002 Lol Glie )9S 59y [)Som el o5 st 3929 Sl 2 bz ool el Gliwjgs ]
soaay 8 ot 5 lpl oyt led )93 el 53 el cnl b (WY US3) ol ond ol oy 4 jléga S
» ol bebd Jubs o ol S )Lisl (S8e Jdod ()90 ol o cplple ol 48515 )legs S
(JSulgiSan Ve o515 53 Glie Jlod g ilinte sb)d 558 )5 g)leS sian 929 (o IV JSK) ol 53 Ve o5l
S s lye oS Jlows U 5S40 40 g it 3 ) Gl 00 D S el b S 4 g (gaid > 8 > Dbl cely
935 g8 gy 1 culpl sl 4l o Vel i 50k Copw g 0390 (S Jled - b i
sorjramd Jlod g 3le )9S O )3 el @bl JUl plpl 0pf Jled 5 )8 @ 3lhe 5948 B 3 39290

ool 0ad Glpl pf g )legd)S Sl cage g sl (0)8 - (Bpd nleS (l> Cap g Gl

Wind speed, Stream Line & HGT (850HP)

65N=

40N

M s~ 5L s o (Sion G Sxin) Jamiliygis g5, (A1) V5 JSs
30 (JEawlgSa Voo () ADe 3l 1312 b » bahad (S, zokw)
VoY 0695 93 glgj o+ el



Na Olnl @€ 530k ;93,5 3ud ) waes (59l8Ty

(omdle (gouiomian 51 43,5 2) Yo VY (595 Y 5o, slo,laple pgas () NV U

Ol s 3 35 5, 3l (ale)S (551 () NV IS

(omedlo (goiomins I 435 1)

(5 35 4ol 9 Sy

5 0o o gy e Sle S5 by e e Sl silabe B & S ©y00h) iy Slllas 5

sy Jlw jl aseie Jab (38,5 5 )5 (o olEgd)S HAdT 5 65 S ) are) o )3 5128 (slagSl

olte Jmad 3 ol erfosin g o )lesd,S s haes lagSll (Sazmn e piegn ool )l

el Conddy s g a adhdyy Jad cpl > Legd, S HLisl g ol );9@ Lded oSl pomi 4 Juadia
@less 9 Ll )S Lgy o8l aw 4 plnl ©pf g g 0p )3 )Lega )5 Ll g bl so)lee slagSUl )

D9 o pamds Kol (I g (295 (I gl 0,8 (65X A 4 365 Loy (69N &S D9 o (sbAwd



YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s ¥y

(8 gl plae lapins I Jol (slg bbb cousl Jlsld o i (sl o5 bgy (66801 5 Y
5 ks s o oo¥l ol (Sl sbajl )3 b (b il adlate 3 )lé g3 S 65 S ol Jole
ey o Sl 50l g Gl S5 )0 It g ogb (slagSIl (6,8 S izen g oo bl wats ) ol i
ot sog20 3l Lt ged (ol adlais > olider (35 2 ool (655 US4 plgie by e
036 S (55 IS & 8 (slagse ] 4 elKim 28 o)Ll et 3 0l s pus 5Bl g o 315 50 laese
9 (o) o ) (2lideen 9 Li8S (aiua S Sl cuw websily o> S Sl Il gaible S L
s ) st 5] ol ()bl ol olya 40l st A 5l s 3 ey tal58l 5 oljdaes s, b &S
Dgd oo ddlaio )d HLegd,S Dbl el ( S b sais pas g

ol Lol LS bl Jole 4z )3 ¥+ YD) slagise )3 g o il bigle)S 550 3 Y
P9 68 JSb esl ugb) ind g gy lbl Ll oy & Gl ()5 Sbadl 2lee sl
ot osiz) Pombs slage e ) Glojen s (Jl (ne )3 (Seels (655 alin) 355 o adlaie
adlaio ol o Jhl bl S (liys o pand g g S50 )0 jlocan jlad gl ey (gl
OBl L g o e pdaw 0 ()l slaylideS dbul o alaie Cpl jo Led iolil byl cpl )0 canle yaoSs
S oo bl |y by o jand b led 5 558 ) L9325 sl (Sl b ey

b3 sl cow oilaginr Ly o5 Sloj i fewl e Juab p35 50093 4 barye (2leS 595U F
Conl oo s ()l s a)lideS L o)lubl sbml Jole g 03,5 5YL sla2ye ) 2 Slhe sbajls 5o 5l
5 00d 3lye y9iS g9y o Slaaily (aborndS 5 o) gl JLideS Coghi el wibais ) Lo (l3El 51 48
sy SLbs g Sis slading ;0oL Ce po ]38l doly s > S o dbou] ddlaio (o ) jLid (gYL g
el Jl£93)5 33 ll Hglome

s Ade slajls o lea by belad sladias 5l oslatwl b ol Cpeogn g oy 4 leg )3 )Lidl pe .0
JEolgisa Ver 5y claadds ookl b o550 )Lisl joue Jilod a2 ST sl 295 B JSuligiSa V-
A8l adl JUsl g YL bl s 4 Lie93)5 9 035 5L 5 )legd S wos 9 LD 45 Cul (o lnoye 4 gy

(3le 988 5> Gardlom cbs Slaaigy ol plnl Crogn 9 ) Gl slkesd)S jlinl shasis £
sl 8y 31 (lymio 3 M0 31 (Slo)ly 13 5 4y pbiosin g B colimye (S0 anh Bpdled g 5y

Jlomi 3k wile Joxs Jolgs cvsan Jolgs pogde aileo y5ls ailato 3 )légd )5 (5,5 S5 5 aSlosl J Y
slaice ) ool L oty cnl (555 US55 50 e sloylS gl oy colplts chitads glial 5 (o

A3l agl )3 ol Sy (golp gl 9090 o Ll o e sladlais



AAR Olnl @sf 53 0,k ;93,5 dlas 5 dsen 59Ty

&be

Ya-o5 gl Y LSG)LQ.JB dxwgl g L.‘)l).a.‘> com)’gﬁu dl:.w‘ ‘.g)l{.évsé;

NAAPS Juo ;1 a3liiw! b aibw ygls > Bgb 51 oob ;LEgd,5 (63908 23395 (ow sy IVAY gosto (g i
ol ey el lea QLB Mallise 50,58 eloe 02! (sl 13,90)

9 Wbl coylyml £ 3 (55Lf93,5 (S Ldpiuns Slygiaw Julod AYAT (s codlinle g oy o5, ladllg
oL s 1S5 553,90 s4le) VPR B VPRA slalor b ol o bl 13 Jldgs S

«81o,lgnle poliad ;I oaliwl U JLEgd )5 slayligh srdonin olwlid g (65lw )T MR- ¢ capo ¢ shono

OIS e Cug s ol iSs gl oyl !t g 4L 4o Oi Ol 51 g KuSgly YV (ould (o330
MIFNYY SY 4 5F so,los ‘L,,.,L_el)»

(VPAA 6oy g, olish) aibngls gabnts ) Lodgs 5 (sLapligh s 3 Setd

2 858y Wl bl jLegd 5 (s lisb (Siyginw (5ol Jlodd VYA (usld (g e £ 55503
=YY e SO sojlos o i sLdlyan clayingh Yo e B-VRAY Sloj salold

=0l asbbl eyl (258 (Show 13 Uk gd )5 oy (Suisgraw g (S 5lol o WWAe (dye (s pme
Ackerman, S.A., 1997, Remote Sensing Aerosols Using Satellite Infrared Observations,
Journal of Geophysical Research, Vol. 102, PP. 17069-17080.

Al-Dabbas, M. A., Ayad Abbas, M., Al-Khafaji, R. M., 2011, Dust Storms Loads Analyses-
Iraq, International Journal of Water Resources and Arid Environments, Vol. 1, No. 2,
PP.129-141.



YA Ll A (aly) ¥ 50 5lond oamb (sbdl 2 (sld idg s Y

Al-Hurban, A.E., Al-Ostad, A.N., 2009, Textural Characteristics of Dust Fallout and
Potential Effect on Public Health in Kuwait City and Suburbs, Earth and
Environmental Science, Vol. 60, PP. 169-181.

Alijani, B., 2001, Determination of the Rain Producing Weather Types in Tehran Using
Vorticity Computation Method, Geography Research Quarterly, No. 64-63, PP. 115-
132.

Alijani, B., 2002, Synoptic Climatology, 1st Edition, SAMT Organization, Tehran.

Amanollahi, J., Kaboodvandpour, S., Abdullah, A.M., Ramli, M.F., 2011, Accuracy
Assessment of Moderate Resolution Image Spectroradiometer Products for Dust
Storms in Semiarid Environment, Int. J. Environ. Sci. Tech., Vol. 8, No. 2, PP. 373-
380.

Anderson, J. W., 2004, An Analysis of a Dust Storm Impacting Operation Iraqi Freedom,
Master Thesis, Naval Postgraduate School, Monterey California, USA.

Anuforom, A.C., 2007, Spatial Distribution and Temporal Variability of Harmattan Dust
Haze Insub-Sahel West Africa, Atmos Environ, No. 41, PP. 9079-9090.

Azizi, GH., 1996, Blocking and Its Effect on Iran Precipitations, Ph.D. Thesis, Tarbiat
Modares University.

Baker, A.R., Mahowald, N.M., Bergametti, G., Brooks, N., Duce, R.A., et al., 2005,
Atmospheric Global Dust Cycle and Iron Inputs to the Ocean, Global Biogeochem,
Cycles 19, GB4025, doi:10.1029/2004GB002402.

Barati, GH. R., Lashkari, H., Karami, F., 2011, Convergence Role of Pressure Systems on the
Occurrence of Sand Storms in Khuzestan Province, Geography and Development
Iranian Journal, No. 22, PP. 36-51.

Barkan, J., Alpert, P., Kutiel, H., Kishcha, P., 2005, Synoptics of Dust Transportation Days
from Africa toward Italy and Central Europe, Journal of Geophysical Research, Vol.
110, PP. 1-14.

Fung, 1., Tegen, 1., 1995. Contribution to the Atmospheric Mineral Aerosol Load from
Land Surface Modification, Journal of Geophysical Research, No. 100, PP.18707-
18726.

Gillette, D.A., Hanson, K.J., 1989, Spatial and Temporal Variability of Dust Production
Caused by Wind Erosion in the United States, Journal of Geophysical Research, Vol.
94, PP. 2197-2206.

Goudie, A.S., 2006, Dust Storms: Recent Developments, Journal of Environmental
Management, VVol. 90, PP. 89-94.

Hojati, S., Khademi, H., Faz Cano, A., Landi, A., 2011, Characteristics of Dust Deposited
along a Transect between Central Iran and the Zagros Mountains. Catena J., VVol. 88,
PP. 27-36.

Huang, J., Jinming, G., Weng, F., 2007, Detection of Asia Dust Storms Using Multisensor
Satellite Measurements, Remote Sensing of Environment, Vol. 110, PP. 186-191.

Kalderon-Asael, B., Erel, Y., Sandler, A., Dayan U., 2009, Mineralogical and Chemical
Characterization of Suspended Atmospheric Particles over the East Mediterranean
Based on Synoptic-scale Circulation Patterns, Atmospheric Environment doi: 10.1016
/j. atmosenv.2009.03.057.



\AAS Olnl @sf 53 0,k ;93,5 dlas 5 dsen 59Ty

Karimi Ahmad Abad, M., Shakouhi Razi, K., 2012, Interaction between Atmospheric
Circulation and Land Cover in the Mechanism of Creation of Summertime Dust
Storms in Middle East (Case Study: July 2009), Physical Geography Research
Quarterly, No. 78. PP. 113-130.

Khosravi, M., 2010, A Survey on the Vertical Distribution of Dust and Particle to Arise
from Storms in Middle East (Case Study: Sistan, Iran), the Forth International
Congress of the Islamic World Geographers, Zahedan, Iran.

Khosravi, M., Tavoosi, T., Raeespur, K., 2010, Synoptical Analysis of Dust Systems in
Khozestan State, Geography and Development Journal, No. 20, PP. 97-118.

Lashkari, H., Keykhosravi, G., 2008, Synoptic and Statistical Analysis Dust Storm in
Khorasan Province, Physical Geography Research Quarterly, No. 65, PP. 17-33.

Maghrabi, A., Alharbi, B., Tapper, N., 2009, Impact of the March 2009 Dust Event in Saudi
Arabia on Aerosol Optical Properties, Meteorological Parameters, Sky Temperature
and Emissivity, Atmospheric Environment, Vol. 45, PP. 2164-2173.

Mao, R., Ho, CH. H., Shao, Y., Gong, D. Y., Kim, J., 2011, Influence of Arctic Oscillation on
Dust Activity over Northeast Asia, Atmospheric Environment, No. 45, PP. 326-337.

Ming Liu, Ch., Zheng, A.Q., Wu, M. Ch., Song M. H. & Liu, J.T., 2004, A Composite Study
of the Synoptic Differences between Major and Minor Dust Storm Springs over the
China-Mongolia Areas, TAO, Vol. 15, No. 5, PP. 999-1018.

Miri, A., Ahmdi, H., Ekhtesasi, M. R., Panjehkeh, N., Ghanbarie, A., 2009, Environmental
and Socio-economic Impacts of Dust Storms in Sistan Region, Iran, Journal of
Environmental Studies, Vol. 66, No. 3, PP. 343- 355.

Miri. M., 2012, Synoptic and Statistical Analysis of Dust Phenomena in Half West of Iran,
M.A. Thesis, Guided by Azizi, Gh., Dep. of Physical Geography, University of Tehran.

Najafi, M.S., Khoshakhlagh, F., Samadi, M., 2012, Analysis of Synoptic Conditions of Dust
Occurrence in Summer at the Western Iran, The First International Congress on Dust
Haze and Combating its Adverse Effects, Khuzestan Ramin Agriculture & Natural
Resource University, Ahwaz, Iran.

Nilsson, A., Lagesson, V., Bornehag, C., Sundell, J., Tagesson, C., 2005, Quantitative
Determination of Volatile Organic Compounds in Indoordust Using Gas
Chromatography-UV Spectrometry, Environment International, Vol. 31, PP. 1141-
1148.

Rasoli, A.A, Sari Saref, B., Mohammadi, GH., 2010, Analysis of Dust Occurrence Trend in
West of Iran in Last 55 Years with Nonparametric Tests, Physical Geog, Quarterly J.
No. 9, PP. 15-27.

Samadi, M., 2011, Dust Storm Detection and Source ldentification by Using Satellite
Imagery, M.A, Thesis, University of Tehran.

Schultz, M. D., Doswell, A. CH., 1999, Conceptual or Models Upper-level Frontogenesis in
South-westerlyzand North-Westerly Flow, Quarterly Journal of the Royal
Meteorological Society, No. 125, PP. 2535-2562.

Shine, K.P., Forster, P.M.D., 1999, The Effect of Human Activity on Radiative Forcing of
Climate Change: A Review of Recent Developments, Global and Planetary Change,
Vol. 20, PP. 205-225.


http://journals.ut.ac.ir/page/article-frame.html?langId=en&articleId=725465
http://journals.ut.ac.ir/page/article-frame.html?langId=en&articleId=725465
http://journals.ut.ac.ir/page/article-frame.html?langId=en&articleId=725465

IYAY bl A 2le) ¥ (605lowi  crab (gLdl i gla yidgss yY¥

Tanaka, T.Y., Chiba, M. A., 2006, Numerical Study of the Contribution of Dust Source
Regions to the Global Dust Budget, Glob Planetary Change, Vol. 52, PP. 88-104.

Wang X., Zhou Z. and Dong Z., 2006, Control of Dust Emissions by Geomorphic
Conditions, Wind Environments and Land Use in Northern China: An Examination
Based on Dust Storm Frequency from 1960 to 2003, Geomorphology, Vol. 81,
PP. 292-308.

Yagiang, W., Stein, A. F., Roland R.D., de La Rosa, J. D., Xiaoye, Z., 2011, Global Sand and
Dust Storms in 2008: Observation and HYSPLIT Model Verification, Atmospheric
Environment, No. 45, PP. 6368-6381.

Yarnal, B, 1993, Synoptic Climatology in Environmental Analysis, Belhaven Press, London.

Zhao, L., Zhao, S., 2006, Diagnosis and Simulation of a Rapidly Developing Cyclone
Related to a Severe Dust Storm in East Asia, Global and Planetary Change, Vol. 52,
PP. 105-120.

Zoalfaghari, H., Abedzade, H., 2005, Synoptical Analysis of Dust Systems in West of Iran,
Geography and Development Journal, Vol. 6, No. 3, PP. 173-188.

Zolfaghari, H., Masoumpour Samakosh, J., Shaygan Mehr, SH., Ahmdi, M., 2011, A Synoptic
Investigation of Dust Storms in Western Regions of Iran During 2005- 2010 (A Case
Study of Widespread Wave in July 2009), Geography and Environmental Planning
Journal, Vol. 43, No. 3, PP. 17-34.


http://adsabs.harvard.edu/cgi-bin/author_form?author=Wang,+Y&fullauthor=Wang,%20Yaqiang&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Stein,+A&fullauthor=Stein,%20Ariel%20F.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Stein,+A&fullauthor=Stein,%20Ariel%20F.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=de+La+Rosa,+J&fullauthor=de%20La%20Rosa,%20Jes%c3%bas%20D.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Zhang,+X&fullauthor=Zhang,%20Xiaoye&charset=UTF-8&db_key=PHY

"o Olnl @sf 53 0,k ;93,5 dlas 5 dsen 59Ty

An Analysis on Synoptic Patterns of Springtime Dust Occurrence in

West of Iran

Khoshakhlagh F.*
Assistant Prof. of Climatology, Faculty of Geography, University of Tehran
Najafi M.S.
MSc. Student of Climatology, Faculty of Geography, University of Tehr
Samadi M.
MSc. Student of Remote Sensing & Geographic Information System, Faculty of Geography,
University of Tehran

Received: 24/10/2011 Accepted: 02/07/2012

Extended Abstract

Introduction

Dust storm is one of the most important natural phenomena and a kind of severe natural disaster
that begins and diffuses under the influence of atmospheric systems. It occurs frequently in
deserts and their surrounding areas in arid and semi arid regions. So, the major and most
persistent sources for dust scattering in the Northern Hemisphere are located in the [Hust belt{ ][]
which extends from 20°N to 30°N and are developed under the subtropical high-pressure
subsidence (Kalderon et al., 2009). In the recent years, there has been an increase in the trend of
dust storms in the west and southwest of Iran, especially in spring and summer. Now it is going
to change into a persistent environmental problem in Iran and the Middle East region. Dust
storms have an impact on many aspects of society, such as the quality of the inhabitants™ lives,
transportation, air pollution, communication systems and consequent crisis such as, eco-social
and biological problems. Additionally, dust can play multiple roles in mediating physical and
biogeochemical exchanges among the atmosphere, land and water. So the dust storms affect
many aspects of Iranian inhabitants especially who live in the western region. There are many
reasons for dust scattering in the atmosphere, including the composition and moisture content of
soils, wind velocity and distribution of pressure at the surface and atmospheric levels. The aim
of this study is to analyze the different synoptic patterns of springtime dust occurrence in the
west and southwest of Iran.

Methodology
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In this research, for determining the synoptic patterns of dust occurrence in west and southwest
of Iran, three types of data were used including: 1) hourly data of dust phenomena and
horizontal visibility for 2000-2011 years for 45 meteorological stations in west and southwest of
Iran. 2) In order to detect dust, the data of Moderate Resolution Imaging Spectroradiometer
(MODIS) sensor from NASAls| Aqua and Terra satellites were used. Since in (MODIS) sensor,
bands31 and 32 (11 and 12 micrometer) are within the thermal infrared range, so the brightness
temperature difference betweenl1l and 12micronbandsinthespectrumcanbe used for the detection
of dust storms from other climatic phenomenon such as clouds.3) Six-hourly global data
analysis with 2.5°x2.5° resolution from the NCEP/NCAR reanalysis, including air temperature,
sea level pressure, geo-potential height, U-wind and V-wind components, relative and specific
humidity and omega from 1000hPa to 200hPa, were used for the preparation of maps and
identify the synoptic patterns. The method of the research was based on the synoptic approach.
After clarification of the most patterns of dust occurrences, we identified 15 widespread storms
in 11-years period.

Results and Discussion
In this paper, by investigating the synoptic patterns of the dust storms, we identified three main
synoptic patterns including:

Dynamic pattern: This pattern is the main pattern for creation of dust storm in the Middle
East and division to westerly trough, coupling block and omega block. When, the emigrant
systems of westerly waves are dominant atmospheric phenomena in Iran and its neighbors, the
formation of a trough or blocking in the waves in east Mediterranean cause ascendant weather
in Iraq or north of Arabian Peninsula which also cause the formation of a cyclone under the
upper divergence part in the surface. Increased pressure gradient and formation of the cold or
warm front which cause an increase in wind speed in Iragq and north eastern Arabian Peninsula,
are basic sources for generating dust in west and southwest of Iran. Finally the lack of humidity
in this region will cause dust storm in these regions.

Dynamic-Thermal pattern: In this pattern, westerly waves and the emigrant systems
caused creation of dust in higher latitude (Irag), similar to dynamic pattern, but at the same time
in lower latitude, in Arabian Peninsula, Sub Tropical high-pressured are dominated and cause
stable atmosphere in this region. So, the pattern of dust creation is different from upper
latitudes. In this region, dust creation is under the influence of the increase of air temperature
and reduction of relative humidity in the surface in east and northeast of Arabian Peninsula.
Thus, it causes the development of Persian Gulf low pressure and an increase in wind's speed
and creation of dust. The dusts generated with wind stream line in 700 or 850 HP scatter in
southwest on Iran.

Thermal pattern: When sub tropical high-pressured are dominated in the Middle East, the
increase of air temperature and reduction of relative humidity in the surface in Iraq and Arabian
Peninsula cause the development of Persian Gulf low pressure and increase of wind" s speed in
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this region that is suitable for dust creation

Conclusion

In recent years dust occurrence is an important natural hazard in west and southwest of Iran.
The annual dust cycle in the Middle east are associated with seasonal occupation changes in
westerly winds, rainfall and soil moisture, downward flowing jet stream in cold period and
thermal cyclone in warm period. This paper includes the following results:

a) When westerly waves and their emigrant systems are dominant atmospheric
phenomenon in low latitudes (Irag and Arabian Peninsula), these ascendants cause the
creation of dust in west and southwest of Iran.

b) At the same time westerly waves and their ascendant in upper latitudes cause dust
occurrence in Irag. But in Arabian Peninsula, Sub Tropical high-pressure is dominant
and creation of dust is affected by thermal surface low pressure.

c) At the end of spring, the Middle East is dominated by subtropical high pressure and
subtropical jets stream, but the circulation of the atmosphere during dust storm, shows
that a low pressure extends over Persian Gulf and south of Turkey. So, the surface low
pressure is the cause of dust occurrence in Iraq or Arabian Peninsula.

Basic sources for scattering of dust in west and southwest of Iran are Iraq, desert lands in
north and northeast of Arabian Peninsula, East and southeast of Syria, also in some times is
Sahara desert.

Keywords: Synoptic Climatology, Dust, Atmospheric Systems, MODIS Sensor, West and
Southwest of Iran.



