[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Wl Y ojleds eas oz Jlo oldlaz pole (6015 Dlidion 4 a5
51 oobisuol b (MICSS) oladio ylao o8 o sUilobus gmsy 9

olpl eogs 0 (Sals o gbo polas
VAN s les Loy NV Faallio 2l
FO-5Aclnio

ol oRails olilias pole caslaily cwliinddl obiwl 00l gyl
Email: hedjazizadeh@tmu.ac.ir

oy oKl Ll psle oaSails it il JLoliul i sog S silauo
Email: mostafakarimi.a@ut.ac.ir
opls> oails oldl s pole oaSisls joo ) Gromiws il iglaled 129
Email: rsgis1000@yahoo.com
" ooblans cpall Jlaz s olKizils ity ol JLolinl 1 gizd y Ao
Email: rafatisomayeh@gmail.com
oS>

©Oylg0 0 9oLy bO,lus oyl pl Gl Gbln o dlw aed 5 n bable

33 bl cul 3 Jol> ()b aSinl 4 a2gi b .aiygloo 3929 4 Gl BB pué
ol 50 (oot A 9 WS o0 oSS 1) S (1)L 3 sloses sy (Il @ g
20 el pdl olea! gl (owlbeadSl b S39 (o) p ©y9ps i)l of @l
Hrop gable olas) Jbj g S Gagll alubl jglie 4 adllle (p)
SaiS 50 gl o Slige Jpamo 3 ol @ rfogiar j0 (MCSS) wlbdioyle
s ooliwl Waed colKimg! ooy § NWS/NCEP conll i 3550
W pod b b po groasay Slus ) 5 ()b wlebu (b (whdogyleo (G yoo sralolu
J3ped Colue i Galw] (palS 4z YYA glo gabiw] wlel p
SllwIAd oo yo idd glwlsd sl ¥ yos Job gailiw! 9 &0 yioghs
G (pl Gaidl ol glwlid Yeud G Vo) ol (b wlioplo (8500
G S ISl ! 0318 &5 (590 OF) yuolwd oo ;o MICSS slaxi p yiiian s yLid
25 ot sl G ol 4 35 siels g b iy U G3,Tsu5 Lyl 5 MCSs
IS 0 9 JisT olo 50 Wailobs o3l 3lasy silslyh ol anilas BT (g uF JSCid
oo S (Sl a8 5l Cord lime bopw Glal381 b Lol 00,8 Caprd adiliin (31 Sy 65

—eblal pall Jloz aw oKiils (o)) (s plol UL (slol = sbTol = yload: J ghomns 6diansy g3 A


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl t7

dibivo 51,5995 b MCSs olas, Slgld o Soolod agil5 obo y0 a5 Lyl G

Cawl 00 s line

Cror (Sl gy (S8 SaSTy (Sanis s gles ( £yen sbhabls 1 ilgands

ol

doddlo

g9 3l el 4 28,00 5L (Houghton, 1950) :8ls 5l eals 4l ool oy a3 S5 o

. . . Y . - ) .

Jed 5l st g5 5 eleal 4 pasiin 0k g L laesS e (8500
b den (soges Ca g ulul  (Houze, 1993) jola .canl oad ools Connd il b
)‘ ),.J ‘9.% (SO u.cru )f‘ as w).) U"‘ LY Sl o.b; )JLQ...A ‘) uﬂ.n)‘su.u}' 9 ‘5.3).0.5
el o by 9851 b Sk & g B lojb oy (Sl S
5 sy isu 90 5l a5 s bl sl b ol ! Jels F(CSs) o8 ,en slaailele
5 SO0 S b pose ladtus Jold (e (Ao digdhor SIS s b
9o g wasee Glas ploj Jsb )3 (oob) ki o b iSu g (S8 ren L
3 8,00 laaslls (Thomas et al., 2010) siiws pl G930 Kol ppe sl a>Lis
"oz 5 68 slash (S (oK sl Br 5 9, Jie albonay b bl
asls ;o 9 (Weisman and Rotunno, 2004; Thomas et al., 2010) xgd oo aisll

s (MCSS) olidierlos 38,00 slaailobe o 2500 sboaibls g9 o jamg LG
IS 4 gl plesl KuSG o 28 ,ee slag bbb aS WS o S Sy asbeles )]
)y conms e o155 o 31 ol sl 5 55 UKD 555 ey oloo b b S,
plso 59, vz U sl wiz 5l 5 anly (5708 sk s Jsb o aiilie ool wilisy
Maddox, 1983; Velasco and Fritsch, 1987; Houze, 1993; Tadesse and ) ol

! cumulonimbus

? stratiform

? nimbostratus

*. Convective Systems

> tornado

% Mesoscale Convective Systems


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y e glos yrglas 31 soliiwl b (MCSS) wliioloo 36 yod slodilobs w2

ks sl asl ) o (235 13 6l Jeb ezl 5,50 ,o .(Anagnostou, 2009
Hocker )8-km | 5 (Rigo and Llasat, 2007) V- -km J8las o6 Lo (5 5 050 g0 0090
5 Jyge o ;550 (P g lesls I3 Jlaiae MCSs iy ,»5 o |, (and e.g.Basara, 2008
YO+ B YO oo Job L) O wlie g0 jo |, MCSs «(Morel and Senesi, 2002) _owiws
Adges il (ZaghS YO+ B YO b Jsb L) B g (oskS

L olitlsn slaolKins! slasols 4 5L5 Ll anlllas 28 p0n sloasloles ojlasl 4y a>g5 L
ol 5l sy >lg 50 0l 02 ddpen byl ol e e Ho Lol oo YL (ST
el He0 5l romn i oS T BB o3l a4 b g 0l 092y cwliilgn slaolKing! a5
Dged Ll 1y (8,0 slaailels oyl 5l eolaul b o)lgs oo
sbeo e S8j00 Cdld asllas gl wle IRl Sloslaals slaools ST el 4
Jds 4 Kol ey slao lgale 30,8 aole slacils 5l oon] Caws 4 pl mhaw (Saris o
Sl y00 sloaible ol gly ol azle YU Sl SIS &,08 og Lls
5 38 oeole Wb Sawis o sles o (Sl Bl a5 cpl 59>9 L «(Todd et al., 2001)
@lid $lr 29> patld ol (e (Sariso leo )l o9y (Bren )b S
aSl Jdo 4 (Yuter and Houze, 1998) cowl &é pon b lad 1o (l5 o, L.JLc 99w sl

. . - g .- \ - . -4

5 ololid slp polas cpl 5l eslatwl ax 51 (Tadesse and Anagnostou, 2009) Kigls o
Carvalho) Sl ‘5.3).0.5 LSLQOAJJJ ey 6‘;4 &..».A U"‘ u.)y [CON-Y - ol J.Jb ‘L}LP
(et al., 2002

wbdlgn slaojlaale 5l oolatnl b 28 e sloaleln Jdo 4 g Lo Slidos o
Fritsch et al., 1986; Maddox et al., 1979; Miller and Fritsch, 1991; ) el ooy aizls

Boer and Ramanathan, 1997; Machado et al, 1998; Carvalho and Jones, 2001;
Mathon and Laurent, 2001; Morel and Senesi, 2002; Sanchez et al., 2003; Hong et

(al., 2005

g tropopause


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl FA

el s g Lod (glaailin] 3l solital 8 an sloalols Lol gl bs, o Jgane
Corlas g 0l Wbl §I oS Saris s glos a5 (g slme sl ey o] Lobul a5
Siyhosn by 556 yad (s o e 41 ekl o e (ST | it o] gpecne
Sl g odomy ($8,00 glaailele slolis 550 sla by, (Woodley et al., 1980)
(Morel and Senesi, 2002)scwn
Loyl lBgh iy oS (ol pl 0 g0 55 2V st s 4 Brae Spon oS Gl
Ol a4 S oo H18 GieskS 7o sgus el b gillae) JL (oo FO mlas YL o
G Lo abuol s8> bl (Machado et al., 1998) gl o olulid S8 00 sl
Sy ool 5,50 slroold zao Jsb 5 Ko SuSE 0 4y 5 el g,Lz3] (ol
oe Job g Coluw ol ol gles aslin] jlaie (Futyan and Del Genio, 2007) s s
bl b Lo sloyl ololids @y amose 3 il cov |, alble odd o,
Maddox, 1980; ) ;psls ax,0 YOA b Y+ aals jo (TiR) oles saibiwl 5l ¢ 26 0n

Machado et. al., 1998; Miller and Fritsch, 1991; Mapes and Houze, 1993; Laing and
&!» ¢ (Fritsch, 1993; Llasat et al., 1999; Tadesse and Anagnostou, 2009, 2010

ooliiul (pglS am 0 YYY B Y A atels jo sles gaslin] 51 Jld 8,00 slopl Slobis
Maddox, 1980; Chen et. al., 1996; Machado et. al., 1998; Augusto et al., ) cewl ool
k) Lo aibin] G 3 s peiioes 1 (A ,2(2003; Viana et al., 2009; Thomas et al., 2010
Wdgad oslaiwl MCSs) (whae ol £dj00 loalols ololis lp (YYY - YYO
Velasco and Fritsch, 1987; Arnaud et al,1992; Morel and Senesi, 2002a; Vila et al., )
@ 6 s a5 Widged (5 S ass (Morel and Senesi, 2002a) cwiw 9 Jy50 -(2008;
ol 338 YYY U YFY koo ebes ailinl o 0 sael caws
Corlie ailin] s wlbde Hlo (By0n slaailbles slols slp 500 ppe dlue
il e bl slayal b (S ool Hlade a4 wilg co Corlue ailiw] Gl ol
Morel and ) cwicw 5 J)yg0 w20 13 50 cov |y baslelw ol LSis Joxe g joe Jsb
ool " Cesgiie yyglas ;o MCSs by youms gl Ve v -km”  wle] 51 (Senesi, 2002b
ol Sai; 5l dole 40 a5 Wsged olwlis MCSs laie 4 1) slaaibols oyl .aioges

53 e o)Ll 55 el 5l i 45 sb las iy gy teglS Voo ) i olese

1. troposphere
* . Meteosat


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

fa v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

lalels Gy ya5 50 (roye yioglS Veve e GYeerr) Coluwe b Job J8las jlxe 050
ool » St Jlme Gl g o)l S92y (Bl Geizme G 50 eliile Gl (e
Fritsch et al, 1986; Maddox, 1980;Rigo and Llasat, ) 543 co (s slatlain slo 559

.2007

u...u‘ LE),..».A dod ‘Sou-u? o ‘6)4| LSLKMKJLQLMJ LSLQ)M ua.«.’}b.u.‘ ‘5‘).‘ U”"‘j) u.v).‘o.bL..u
Martin and Schreiner, 1981; Velasco and Fritsch 1987; Miller and Fritsch 1991; )

wlolil Gl polal gaan gwypm ol o &5 3g, o) .(Rowell and Milford, 1993;
sobey Jb w30 5 380 el oo plml Slws Djge 4 S8 jen sbraible sl s
Lol

Williams ) js2 5 joldsg Jawgy a5 baaibols Sligeen oSays 5l oolaul b L.JLc RIS
Machado et. al., 1998; Arnaud et ) sgi oo plxil cals olgiioy (and Houze, 1987
leailol jlacsl ce o diin a5 2,8 (! wlal  (al,1992; Morel and Senesi 2002
5 95 Oyt oy alols o alils Ky plrals anciy o £om/ST Ll 28
S8 olitul 8590 (BllaS (G dilate (3905 Sgazme (sl alold (nl g 39d 0 dlne
oH)es g galxe .(Machado et al.,, 1998; Tadesse and Anagnostou, 2009) o,.5
3ol el b ool o8 aus (ol 5l Jols s a5 wisges 51 «(Machado et al., 1998)
bl 4 28 pen slaslln g ] o S5y 5t g el (b3 LB odzey slrolSays
s b iz (2l s )
1) J58) ged iy pai (2 yem aileb S (sl p |y Suxdse O Ol oo gt pglad anlis b
B e )0 Seree sladeke b opgal )3 S9zge (Shpen Johu nese g958 )
Aol el Gl es
G peal ) Ssrge ool b ngal 10 Serse (S8res Jsho ipewe (LG Y
Aol el Slihges
adls Sligee gan peal ;3 Joke S L LS paal 0 05z g0 (yem Johu ipglas Y

Al

Sloned o peal 1 Joko SOl o b pgal (0 99290 S yen Joku e F

Al ails

Slignee L2 pgal 5o Joho ol G b pgal 50 99750 (Jren Job cplesl O

Al adls


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl o

9 Oy Sloj o5 50 1y MCS ghaiio bghas . by (slocunBgo j Soilod (ol lod (1) S
Q»Lu..%' .plﬁ.ﬂ (c 9 M (b ‘Iosl..ﬂ (a RO (o0 L‘,W ‘51:.9 Ga'.n) Plf L | ) MCS ‘S)MMS'.’ Jlfuw'
(Vila et al., 2008) ;|

Jelos boabayl,y o woals plail lpl jo S8jee o iib o)l ST a5 Sldlas

65 VYV ool g5l AYAR () Sad g 00ljs5le) (5 lo] 0,90 Jobo yo solidl 5lasl
)0 R ).i..{o LSQLMU 9 S| 099y (\VV’ 9 (S AYVH ‘(_5)5.»«] AYAY ‘Q‘)ls.o& 9
OYAZ Jousd 5 Jledss OYAY (plogd) )5, clagsil bl sl Shs b bls)
9 U”"‘)’“‘“‘j 099l ‘J):- o ‘J.._ima J.’)bo L’ d.]a;‘) B Gﬂ..ﬁb oy Lol .l oy ﬁl.’)u‘
obieple 800 laailole unl oais ploil (28,00 ol Jloj 5 S xoje8
a4 L g (Carvalho et al., 2002) aijls o= ;0 Cusb, 5 alSS (55,0l maje5 ;0 GuulS i
Cotton ) cewl £8pan 43 5l Glo)l> i >lgi o U5 )b 51 Glodwe i aS )l 4
550 s s Sl 6i9r2 e 5 T e glasls 1 U s pdyee] el
o whable oz 38 ol coeal 5 (2lei ) o ol alie o908 Jdo
P mn GBS ol Bas il e Sl (550laS g Slree lagsiyael
slaz ) Sbey sl Sy 5 codled Ll Jowe olos ;) ain 2y (S 1o e 55 JSS


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

axlao Sjy90 adlkio
@ (6% 5 Jbwylez 5 delng 5 4skSeS (pliwjer Sl an) Olnl o foge
YA\ F'N osgame ;0 a5 i bkl Gudizg pl j0 adllas 0,90 ddhie lgie
Syl )18 SLdlas Job 0V°OF F"E B YO YF L E"E 5 LLdlas o,e YYOVV'NE

axdlbo (yig) 9 Olge
ewbblgn grosls
aw) odudy g (el £) 0, gleosls Jolss axdllas il ;o colaiul 050 owlillgn slaosls
ool UL“'“" (Y) J&w B Lbol.i..u.u‘ u...d}a 9 Slastine.diians g_i.....u}......u le.a:ol.i..w.“ (:L..Cl...u

! 00
48°0'0"E 50°0'0"E 52°00"E
1 1 1
32°0'0"N- -32°00"N
30°0'0"N— -30°0'0"N
-40°0'0"N
-30°0'0"N

40°0I'0"E ' 60°(;'0"E
aatlao S 90 adidaio 9 Sy gumw ‘Slboli’i.mg.' wa.ég.n () <%

slolgale pglas
Wbl Jols (Sanis o glos ool Soljge Jgame Gaios ol )0 ooliiwl 8,50 slaosls
.‘a...uj.' osls U"‘ Sl GMS 9 GOES Caw gl wl;u...‘o) LSLQO)‘?.QLQ (5')‘)’ ).A)S QBOLQ


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y ke YV o lod o3 )y Jlo (2812 pole (69 1)l Ol a4y i oy

JAenivg \QS;LQ'? Oidigy b dcgerme S obwl (gl NWSINCEP  ond8l oo iy 55 50
aido Ve gley S8 &8 5 mopeyieghS T Sl SIS &,08 (glls g sl oo pleal
Sl 00l prmeas osls () Y.xio wloy 5l Jol> sla> (Janowiak et al., 2001) sius
o,l5al ‘uﬁols G Cos a5 ol )0 04d o el U ) (Janowiak et al., 2001)
G2l 5 (i) Soyteghy SIS Sle 4y odd (pes (Sanid s les aitus e
e sl A8l o fsnle 5 05 e SloplSo Sl 50 s Jsb 5o 5551 oliee
GOES sl lsale 3l oolaiwl b (g, (nl ;o .l oo ooliswl o258 by, G 5l Uas oyl
s3gaze ;o S o Soris s slabes witen 5y s Sliges g hls a5
d)S bl aslie cpl bl 5 meal g Wad dslie (alite W Wl b Slhgen
Ol g yiws « Socis 10 slos polie cawlio (uads pogdle pglad ol 5l oolanwl Lo
5 stas al el oogy anlllas 550 ailaie mhaw o ol 358he by (gace skl (058
g poai ol 5l glaiged .ol 351 http://disc.sci.gsfc.nasa.gov/precipitation colw g
oobwl o polai ol .canl ool sols lad (V) S jo ‘O] yoylenle 2 ilgy (Godgue
o 5 Job & i nl & siad gz e ey ENVI fidlas 5l aslid L 5 Teslsl3
0 55 Jpama oololp 3 o8 sl s oz sl 5 K2 o 4 by i

B &z pe (me) pabal gyl g

o sbailkle o Llubls
S ol azrg b aalllae 3550 0)93 ;0 Slojlgale pglai (ooled (o) 5 6T ok> sl
sslawl Sy90 6[.{&0.)‘0 o~ 9 Sl )Jul.a) )L..M.u u.ul...u‘ U"‘ » ‘5.3).0.5 LSLKMKJLQLMJ ‘Sul...ul.....u
)l 8925 ey lrosls 5leolawl b ol Jyu8 4 5hd izmen el 0y jlowy 58
dw o cﬁ‘s g_i.....’}u.w le.ﬁbol.i..w.‘l (:L..CLMJ V) o g (:L..CL...J ?) U”"‘)L‘ )Ln—l u.uLw‘ » ‘J.u‘
Gl s Jelez 5 sl nm s askSeS (luer Jold plnl o poge ol
s Wl e 5l g o s e sraibls olas, LV B Yeo) sl Lo
F sk 1)y Vol i )L oK) G jo Plas a4 wals Gl o leailele
099 03 u...b ‘5.3).0.5 u...ll.ad ‘)jl.?r.a ‘5...41......4‘9.% oli.';.......l‘ dw o Jﬁ‘d} o g (u.cl...u

1. Global merged IR brightness temperature data
2. Viewing angle

3. Nadir

4. metadata


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

oy v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

1y axllas ol ool ety 635 0 b Candlgi s raiboles oyl ol 5 ansl lidioylos
‘5.3).‘0.@ le.(bchoL..u ‘Sul...uLa...u Ls‘)" ol u...a.l.? g_sl-‘b)ﬁ) LS“’)‘B-‘”L" )JjLa) e ADO u.....abﬁ‘
J...d; )‘)5 oolazwl Sy90 LQ-’] Slasiie 9 u,qL..ﬂ.auL..a

30°00'E 90°0'0"E 150°00°E  150°00"W  80°0'0"W 30°00"W
S0°0tret T T T TR N S| [
60°0'0"N= : e ‘..‘{1 i Pl 'q’l ot S :/?
¥, =N e ;?._ A #F B
T e —— i 7 = P"r"
30°0'0"N= - Pk} f b T f
.,; ] R "'"""'"’:ﬁ:?" . ‘{r’; ‘W//_’,
i B Tt | TR
P 2 e
Ni¥ % T~ e
LR i ; == s
ad v X
ba ¥, ¥
1 ' "hn “gl‘ 3 e S
= Meteosat-? | GMS5 + + GOESW = |- Mewosat? —
90700 =
F—— eteass — F ocuss 4} GOES-E
G /4 -~ socoon
o, 4
— ,' Fe [=35°00"N

=30°0'0"N

[=25°0'0"N

| I 1
45°0'0"E 50°0'0"E S5°0'0"E 60°0'0"E 65°0'0'E

a8 o/ Ve el Yool S5 59T WY 395 30 30,8 (90l Wb 31 Juol>  Sasid yo los yguad (¥) JSio

S8 4 g el gL lojlail B Les albiwl g8 Ol o oLl a5 jebylen

Futyan and Del Genio, ) s)ls Siws oolswl 0,90 slrosls zoo Job 5 56 S8
Cawd 4 (6l je 4S5 Widges (g S ez (Morel and Senesi, 2002a) i 5 5502007
Slade s glp dsllas ool o sl 380 YYY B OYFY ko..,.; los aliwl o 0 ool
oo pgai o balle jwe laul S8ee cbabls Sluls coz b galiu] 3.8
5o oolatul 5,50 slaailinl) pglS ax,0 YO U YY. laailbin] Lolol , Soris s
bl 3 (Hpen slaible glolid (KSa G g 00 G (e Sladlla
a8 18 Sbsl 0,00 S g GlaolKin] o ouls o oauay jl eolaul b (glo,lsnle
alolo whalls Glee ay S, 5 o) sloglss ()5, ()b seesssy jolaie tul sl


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl of

Gl s clis iz 1515 oKyl sloosls a5 Luil jlasas axd,F L o 26,00
Sl Y game 5 S a8 2423 51 Lol ik gamaib b ap ghglie iy liabl
(o0 b s i) 5ib g9 350 4o SOl 5 ool TRMM PR’ _uliilsa
asllle (ol ez o8 Lol 5085 ©ppe wms e wll p)5 Ll 5 g, Wb glolis
bl 5 el obianlos 8,00 slaaibole 36 3l b cov bl oLl
il con @bl o] Glol poaS il solital (plS am s YYA ool b obes
b lolid e 4 e lee il s 8 em slaaslels
sy bl oebiierle 8yen gbaailels olibis gl colus wlb] e
aliw! 5l &S Sjgo ol a4 285 & 50 Morel and Senesi, 2002b)  cwics § J,90
b pbaailoles 5 o oolinul Saris s sles yslai ;o MCSS o yeens (gly Vo« -k
FoghS Voo e Sl s Soles s SW5 5l dole jo a8 wial olelis MCSs (lgie
el gy el ¥ JBlas Lo jee Jsb 5 lanils auye

o raibls (b ywmo
5 Sbeon ol (] )3 SIS ol &) ailae al 5o b oyl (sl MCSs loli 52
@boled 2Ll slr e (rlnle g balls (nl slad; sla Sy 9590 50 (SSLD oo
555 03lil Lailels ol yomme (8l 5355 oy, 51 45 0 ool ez «CuBl 3g2g
b embolis sy aliuT a8 Ll Saris s les a5 g bbb ol s e
35 o lail ArcGIS l38ls 5 yo aials e ArcGIS l33le 5 4y 5 Jsous shape file )8
RS b Jgte ks > o alasbe ST JLail b b s e Jsbo
Slls ol o win oo plisl Wlils 93 1 Bid pend o jps cainils ligyen
o a4 aloles Sy 1 5w ool Bl SasS aloles pns 4 5 il o asl] 5,5
Sl rSsde ln ogmior e 1) e delol 55, e b el A5u
5 Wi s &y 48 Wbl 10 0y 5 corlas g SUSL Sl Jio slocs,lybl
S ys Al iz A4S (69l90 50 (Wl s0 39254yl Gladilelu juwe jo LI Jlgie slapléo
Py Sl Sy olsie 4 3o, e (b 1y (oteline s 5 LIS 5 o (S5 50
S 5 ot oo wirls s (5 S USE e Jio ola sy Sl s 5

1. TRMM Precipitation Radar


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

AT v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

b yelly ool Sloj 5 e @i olol p (2l Jelowi 5 b o allobs 2 00l (b e
el 0 00l s (F) US40 o el ] o ol

sled) 6‘c)|9ml,a ).A’LA:
(Soxas

3T 03500 @ a0 ]

v

e N
5 o)) (2] sleosls ol ailin] 5 glos asliw] Sl 2A23 slaosls
[CRVEY
- J

v

¢ ( 1\
[ G 2las; (o) (s > ror slapha lolil
[Cad L ¢ )

(500 Gt (2l yrme

& J
( 2\
ol
. J

i el o (F) S

e ‘Sul...ul...m JJL..Q.AQL..A ‘5.3).0.5 dJLoL..u\/\ﬂ &M )o ol ul::..u‘ le.ﬁb:bLH.u] U”"‘L“"‘ »

odls osls las (@) JSKb 50 swypm 050 o Jle jo S8 jen sbraible slas gl )8
e alls oluw upoie 5 e wsboe alisde a5 ebiles e
el 00ls Fy (0)50 D) Voof 5 (0,500 Y8) VooV o Jle ;o iy a4 ulieleo
J.:Jé O ul.vLus.v U"‘ ] 0992 O )90 a ).7‘); L)] )LM d‘):u‘ 9 YA )"‘)" Yl J‘A}) u..il‘...n
roliss olo 45 ailols OF daailobs ol goazmo 5l amd o lid (00) UK 45 sblen

ol o ailoles Y waysily ole ;5 wiloles YY « oo olo o ailalis ¥ oy 5 olo o ailelus £¥


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

AY 5l YV 0 lod o0,k Jo (2Ll 3 pale (68 32,15 Wl 4y pl b7

b oy sloole 55 el 00las ) ay58 olo o ailolus ¥ 0,3Vl o oo olo o ailols V¥ ¢yl
A5 oy Sud g ek VoSl G L) 00l (el slajlne bl slailels ST
yeolwd olo ;0 MCSs slass oy 5 i oplply s 8l (Gylome oK) aw o JSlas
Wiy LialeyS Lialiil Jo 4 28 pen sloailols olas, Lyl olo o sl o LS
w150,k sloailols ol o8 Lad o loylraiz Lid s ool b Lol sl drgs i3
el ole 45 0)lig (glol i Lty iwdiodie b g 08 o O30 s MCSS o3y
5 &S Jb o w0 7ol 4 peles ole jo slas ) s pries aibels ol slas ;) sall
el Gl oo 2ol (5 BB jlade 43 358 o0 50 p l90 45 4595 0y 4 9 gl ol
Ol oo 1y leieyln (8500 slaailobes Cugls g (6 S JSD 50 Solins Jelss 13U ()l
5 ailey GileS GlBl pf) 4 laalabs cnl Jlol3 ez was oo Ol (093 4 adlaie
g anl Lials ((lidy blus) Seelys o0t ciads le e 4 ol o5 (sloels

il s 31 Sl p 3 slmole 5

60 - (adl)

a0 -
N i
0 - - = - 4 — —

2001 2002 2003 2004 2005

\5“3')5

(©)

60

LJLJJ

aagdli aayed Co)le Juys) e pely peeles

SlB

(Yool G Yord)ailalo i 5 ¥ Lurill wlidio (yloo (538 pod (sbaailobs  Slgl,5 () S0


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

oy v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

Wi elitayboe (e sloailole LS5 )0 )ST) ok 4 g, el i S sl
Wi ol agd wly B USE) o sad ags balls g SUSE e SuiSly
5 s | sk 2o b sl 4 oo gl 1) ailabe el elyl Jone oS aloniz
S5 IS Joe (7) S5 ot a3 )5k )0 LY Gl ggerme lyie & (SaiSTy ands
ol ;o j5S e aldi aad oo i 0,90 JS g yeelws ¢ wylo ¢ o9l slole 4o 1, MCSs
el st gl weas LSa5 slaalols slawi 3sr o S 4 asgils 5 asysd ey
peolss 5 osle e diysl ol dus 50 (25 5 oF WP JSE) 95 oo aimdle a5 sblan
oS Sygo ol 4w oo GLi lois soSIl MCSS (6,5 IS5 oo iyl ole ;o L
S ol Eradled ;o b ()l mds Jlod) aalllas 9)50 dihaie Cgix 3 L laailels
s 5 el Ll sats g bl 5 Jise Jelse 5l a5 Cush, ay o yis ilazs S
aboler nl 65 IS Glp (ornlie Jome Jds oo @ sl S addllas 350 dilate
o5l by ais 3l o wiloas L3 adlate Jlod o oS bailele 5l ag,5 we
OYAF (oo2,8) wilosal 3525 4y ail e by0 5 ol o s
G555 I MCSS (55,5 ISo (e 0,50 U5 p 905 p0 Las «(5F) US55 j5blen
5ol als 3 b oliugss aSle s el bailels oS &go ol & atbndy U adlaie
)T S laosS ol oluol arels ,o slaibols & jai 4y g wiloads LSa5 w515 sloosS
a5 Al balls ) @ SUSE ,5 soge LB B Ssr il M5y Ll e
8l o aSh e o ,STy slbosS Tl el s baaileles ol (6 ,F IS e arpion
ol Col 48 518 aibate Cgiz 4o sl ole o baailels (g oSS Jore (SuiSTy
RS 4 Cesd) Fbn yee b b 555 plealle Gldeple (e slaalels
USs 1S asr b cou S anllas 550 ablate ,5 45 aiien ((S8yes slaaibele

=

iy s

1. Raster


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl oA

el !

ok

<

el

RRRREN0000 : \WERE00

o
L

Ol ey oge 10 whispbe 8 b bailobe g s JSb Jow S8 SuisTy (F) S
(Yoo)=Youd) 038 JS 15 ymoliws 1z wylo olo 1o Jy9T ol il

Slolyd dewle j0 ams o plis |y ubdelee 23500 glaaibole S sl 3 (V) S
pleal Jlgie polar jo aibols 0 s @bl oS 1> oy ,3U 5l 6,55l (sl wlas,
Shady ggemme Culed jo ol hawd (Joho Cwojd 4y s 9 92y (ilo i S 4y g oa
A0 )8 dwle JuSn 2 6l el yle (£3500 slaaibeles
oz 4 o Jld I MCSs slas ;) Jlglyd gl ol o 098 o alaxde a5 jsbjlen
31 oigy crl crlply (G JS8) ams oo (lis (pialS Wg) s 9 (SRl W9, 352
350 5 bailels cpl o5 olas, Jdo 4 45598 ole o S b S At (Bl 5o
Sl A el 98 4 55 el (sl w33 (saled L5 Gl plgicsmi ol G251
Golj oo 4 Cod uyle oo o SBiee bable S SaSTy (VD) el
‘51‘3‘)3 9 LJ")ﬁi ols B Lol (CVJLA) J.ib.b‘sa QLM.A-’ aglaie ‘_g‘;}a}a L Ls).a.m...' ‘si..bLo.{b
u).cu5.o_’> )| 456)914 LE) (5\/ ‘oV ‘.)V Ji..u) s.\..S‘sa w.v_..» CULE.\.A g_é‘)f}'}' )l )Lnls Q‘J})
Pt B o1 Sl s9Bie St )] Gl b ol Gl 5,8 s cem o
5 usb) 9955 Jusl ole 3 Sus ol & ool bnailebes sl b (655 USS 5o Bl ns


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

IR} v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

oS gli olo 4 Sons MCSs (6,5 IS8 50 (w515 slaogS 925 51 )3 l9a (0395 3900
S oo Wl (g iredee GRS el Az g 933z Ll 5l 56 e b 6 S S

51 gl [ 5o g A ged i |y eols (g1 yuslss ole o MCSs slas, oSl
5 sl lols 4y card Lyl alos ole o Lol il ooy alie L5 slas, sl ]
by S |y glailon Sl 5 ol @Bl Ligl33l oo Jlgld 5,8 Canms 4y g 03,5 e o0
i ol G JS8) e e ol T8 b (Salen 5o sl g gl slacks
3 M g WSy A g teS baailels (6,5 IS 50 (Bl S e (A Loy Gl L gy
S5 g0 553 il 6 USS

aps e olis adllae 3,50 0y50 IS 0 1 baaills s, SSe SasSTy (A) UK

lal G Jled Coos @y dilate Cpfogix ol (Sl el oo adixde oS sbilen
5 Sl 008 o dibate B Sns 5l O] Wy alaln il (R0 G 5 RIS
cailels sz, FasSTy, 5l Sl SaiSTy cnl ol i olelis )| o slas oy
sole ;0 MCSs soes idu (o 0o oo lid 1) pslws § Jojgl ole g0 jo 8,0

sy )l Sl yii ey JS S (SwiSly a5 el pdg; ol &) sl g el
2k ols g () o MCSS S

cyoyoskS B BV ey b aig end lolis slaailels 47 S0
SLallaY 05505 5 auyeyioshs Voo ve B o o rbas anciy bl 107,
Sz ol LB ayetaghS Vees s I e el iy oas ololis

(G JS8) ol dzrgs b6 anlllas o g0 ailate ;0 xaws MCSs
laalls ol ol wlole ajp wmo e olis |, MCSs alale au55(0d) S
Sad as glaools Jloges ol jo a5 (wl 009 Oy Dol 4y sloosls Juld g (agz) o laiel
s ools pgws bl oSl o] gl by s ol @ edlos sols (3L YU
loels o bbb Corlue wad o alisdlo a5 jsbrlan 5 o osd molsl 5 SaeS
SIS el 5 oo slrele ) Ll wims oo (i (g0l (FasST el 5 sl ansily
oobe obe )d miyeytegl S Aree e 4 Sooy Sy b ailele 5 S5 il g eS
G oy b pbaailele 55 peles g sl ijle igily laole po ol oSS
Veooo o oobo jo boalls colus ale WlidS S8 aujeyieshs Feoooo
olo 1o cpoyaskS Fooee sgam o sl s Gojle w8 gl slacks ) iqpeyiosliS
GyofoghsS F70 e 0ga0 53 pslus ole 10 0,3Vl g e teglS VY- oo 390 )3 suslys


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

AY 5l YV o)l o2,k Jlo (2Ll i pole (60 )15 Wlidon &y 245 #e

LY) GAOLA )QLQ:\SLoLm Coluw :\AL».A s(Y"\—Y"a) R O JL»J& )..\...").;L..v o 009y

o 099y ).f.;_o 6L®0LA )‘

55 g BB jlade

reat.w

re

Tao

E

PGy

S R

et

HLM.}

935 () olpl @ 2 ogiar 5o (whboglee (S yod Grailolu Slas S (FuisTy (V) S5
olwd 1(5) ¢ olgd 1(g) £ o0 2(0) £ sy 1(8) fywslo () £ 598 (&)


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

4] v oo pglai jleolaxwl b (MCSS)&:LJ.D‘_,L» Gd,.nb cbabls owyp

e.1mN
et

MCSs lgly—a
[ Jrv-vr
[[Jre-e weww
[Jev-sv
[Jer-os

e -

B -w

I w-ve
B e -0
B At -

(Yeu)=Yoold) oylpl oy oge 50 whidnbe 8 o sbaible slus ;) S SassTy (A) S

(o adl)
=1
= 60
i 40
2 20
0
10to50 50 to100 100 to 200 200 to 800
V- Km2ioabeas
()
j 160
S
J 110
T .
.% 10 ; — .\ =
AT o>
= E oy 4 k2

(Feo)=Yeed) olo 1 50 MCSs corlune (glanns 3505 1o MCSS ol ilgl 5 @ o3 1l () JSCi



https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

AY 5l YV 0 lod o0,k Jo (2Ll 3 pale (68 32,15 Wl 4y pl 7Y

FLUY e bable 5l YV sgus jae Job s oo olid (@) JSo a5 joblen
BUR A ARG WL AN Il SCUPRT PH I IWIRW-SRS RV WL B ST YH P g/ e
50 ¥ g el YY LYY o Vel el YY B VO o VYY) el VO 5l Lo aailals
S (el ol o] Corlie aisles MCSS jos Job amis 10 cal 009 (sl YV 5l i
ol baelbe (£ 500 srailele (6,5 IS 0 Soliss Julge i Comenl casmolis
Jsb z;95 (Tadesse and Anagnostou, 2009; Morel and Senesi, 2002b) cowl ailaio
30 g Job (SauSly cwnl @y slaosls glhls g oy el baoke 5 yias 10 5 bbbl yae
(s_)\ . Jiul) .))‘.) ‘) )‘..\.ﬂ.a u.»).lu.u.u :Lvy‘) 9 u.u)l.a LSLQOLA BLE) u.a)...os < ole

(1)

S & 8

1 g gl
[
(=]

=

3to6 6to9 9t0lS 15to 2121 to 27 27<

(oelo) pae  Jolbs

40 - ()
30 |
2
1

(etls) joz Jobo

_—
.G_
[

LIS S RE A

(Foo)=Yould) olo y ;3 MCSS yos Job glamss 515905 io MCSS yas Job (silslyb & 95 il (1) Jsei

JS) 058 az g5 o)l es Jsb ails 5 laailils coboe oy Sl b ol Sz 22 5]

sonlie (pyw S)l> )3 05 4 bailole Colus 3,50 ,9) sative liws Wy, () + 5 A
by mals oo ol )5 b a8 & MCSs jas Jsb 5 corlas a5 i 5 cnl & 090 o0
ik Laslobs slas Jlo 050 gloole jo a5 Lo cpl ool adly iol5sl lga ol o
5 colas bbb s Gad 4 wdd oo 3 (Ages 5 035 ,2) Sealus Llys 36 Cos


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

oS 1y Ky, opl Jiygl ol o laailele o Job g crluwe el a5jls (55 i o Jobo
5 3! 5 (Tollerud and Rogers, 1991) ;,>1, 4 o Jb a5 glasllas jo .cosl 05,5 plaisls
@ G 551 ole yo 48,5 S slaasloles 55 wisls sl (Ashley et al., 2003) Koo
Job g coluwe axlllas cpl o adh) auilsy 5w yoe Joby colue Jlo slaole Koo
oo Job g colun LialS wig, L wilas 1) Jlade p 5t Joygl oo slaailele e
oo plaial daailol (6,5 IS jo Salino Julse i pals g lgn aiip 5 L aslele
S5 lacwlly U cov gl sleable a5 woges agi aisS opl byl (col
2 sl sleailble 55 IS rizmen WinS o0 JSS e Jad Stppin DUl
Tobw Cagb ) 4 gl cw s del a5 canl bloie S8 mds 4 5 S0y bl
Olnl @foga jo (P JS8) ab o )LAl ey w0 &5 jeblen 05l e 92 b
G s yed &5 () gls Jlod) adlais iz ;o laailels 3 sl ole 5o 5
$lotg o5l bailols (585 IS S0 slasle Ho Lol ailoas i w)ls 0429 Cagb,y 4
o Lol ‘o)lq.; o929 MCSs LS)-SJS-’*‘ LS‘)-.‘ ] J:;m ),...al.,.uo obs ) el 00135 ul.,.....; ‘)
S Wlodd s ateiin 09,5 93 4y L, (6,5 U5 Joee Ll ) beaslele sl ole
o o e 4 il IO SE o) mds 4 o3 g dahaie gl )0 05
SLyd 5 ol o Gosb b s 3l Cow Boee pgs og,Seiiils Cusb, 4 clis
Job 5 colun moli8l cely aSu(( Solns Julse) wilais § IS ddlate Jlods jo al o
(o o slools jo baskls joe Job 3 colus ojlail B) Lol ole sloaslels yoe
daxllao D590 (50,90 4O Ja)ji olo B MCSs g Jj-"’ 9 Sl ‘5.......4 Oy YL‘ Lol .aSloacis
L’) ).i..{o le.:ao)jo 0)3.9 )o 9 J...ul; osm(Y~ <) -Y. ’a) ‘Sul.‘)Lul 60)50 U"‘ LY Lef"' J)‘s.";a

&S5 g (olezel LB i b 5 beb glao,ge

S5 A
MCSS) oliia sl (8,08 sloalaber loj 5 Ko (slo S5 cinoss aalllas ol B
el palaiy Sy g o] glaosls jshaie pl ay .l 00g o)l ) G yegi> o
GMS 5 GOES (cuwgiin <ol slro,lgale 30,8 ygole Wb 5l Jol> Sauis o sl
» obieple 80 slraille ad S 13 colawl 8,50 Yoo N-Yeod ol b
g Voot polS a3 YYA ply ol 4 ol diin g ol s glaailin] Lol
b e oolbdele £3500 aAlllul A goamo jo aial olulid mojpe el S Voo oo


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl 7¥

s o slmosuay b 5 el B Jobo 5o aiden 1 5l G sk gseme ) o8 lel
Sl bl 13STE e gbools 45 s glolid (gl ¥ 4o blas 28 yom collad b
ol ds yo BBlam JLS 5 oa0y Cad g ylaighon Vol G 30D ool e b lne b
olo ;o ol eSS 9 (0,50 OF) juslws ole ;o MCSs olows (s 5 s s <L o(jgloxe
3 e ilas it onds ololis laalolu¥ 7 sgam .caul ool &, (3,5eY) 4g,58
FB axdllas 050 adhaic ;0 mewg MCSs slos; cplply caslails aype g s Voo voo
2l ol sl oog el VO 1 is bl 51 VY ae Job ioren Cwl a> g
ol leiesle sibmn sloailales (6,8 IS 4 Sealiys Jalse (255 Copal eaimales
ol gz S0t 4y Glisee glooks 1o bbailels yar Jsb 5 corlus SuSTy ol adlaie
15 e 0ol baslelss yas Jsb 5 Corlus bawgia ol oLt gl ailoo Jlme 51 ol iy
o5 L g5 4 MCSS Corls 5 jac Job o b pslas tiloles Colie 5 jae Jobo 3,50
Bls ol aios ol loasdl ool Al Ll gn b sy by LRl lga ad
el 48335 36 3 Fargi byl 5| anlllas 3,50 dilaie oogaie 5o baailels g S IS
ol leplie (Bren slaailobe S USS 0 oot (b BB 0L g, samsls s
o) 3y led Croms &5 dilaie gtz 5l Sl sl LIS eb ) el 4Ll adlaie
Oliee 5 Sl 03,8 Cons aibaie (B1S5r55 5l 1 gy Calply el (2alS e 5 Gl
3 ke MBSy leesS ax ST alply el e St Slels,l e slas,
Slad el ilons Loyl 3 ymd 5 Cusi el Lol wilos S5 Lyl laaslols o) (g 5 IS
oo 5 sl ole o a5 (gsbay s alie Jlo Gilize cloole o baailels oyl slas,
e Oliee Loy GRlEIL Ll i00)S o allate (Sl Sy58 51 NS olas, sl 3
L MCSs sz, gl o Sialon aygls obo ;o a8 L) b oas a8 31Sgs

ol 0t osmline ailaie 3|, Sys8

b g b
by owyp (OYAP) oL gy 9 cpmuldlin) e, dia) wolygil> )

T 5158 9 0y GO Weo JIwl S B0 5l (S gl LSl
NOONYD oo N+ ojlad ¥ ol oldl i pole dungyl dzl yo 3wl Adg>


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

20 v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

998y b el by 3 ()b (Sastgiamw Jolge (owyp 0TV a5 waljsjle ¥
Y50 ao ok oyl olrs oy bl pole g ol 0oStils Aloeo gl @ 43 Gy
dibio o gilgw WS 2lled (VWAP) gy« Joausd g olgz (Jlrisg> ¥
oo asbifad (0 50 6y G s i Sl diged) olpl @y Jlub
NN ao (Ll iz asbiofys) V) o Sl asle

Creoger 50 e gaille (S g (owy 2 OYV) 25T e ) 55 F
S 58555 Ao oo 8 OKENS eyl owrlidsylS sl eyl

olopeo YA Jow (Soiygiomw o8I Joloi (VYAP) 125 cgmo g ould wsiuze O
YY-F\ oo &+ oyled (ol gla iagh olyaijlo 9 (DS o Lawl \'WAY

it pole ol 50 Gae oligs laphl Julod (WYAY) (5 plaxd 7
FEVY ao oF ojleds ags Jlu il o lo sl

(68 dley olpl gl cagh) @be Judxi (VYAP) ihas (oS Y
(e San olRIS e85 oaml LS i

Wl eroge wad byl (Siygew oI OTV0) e (o520 A
(e S oA (5 58 aelipbly

Sk dbml Jolgs (St g Judodd (VYAY) 0o )5 500l 5 o o550 A
YV mo Yolad Y o0 o Sludl pole ye anlifad cylindS oliwl 48 15w
A

o Slgp W0 alod axdlhio g (gwyp (VWA Joi o880 g deime (( b gmge ) *
N YN FA o B o,led T als (SL 5 O ibiwsl © 50 gla Saisb 4

Arnaud, Y., Desbois, M., and Maizi, J., (1992) Automatic tracking and
characterization of African convective Systems on Meteosat pictures.
Journal of Applied Meteorology, 31, 443-453.

Ashley, W. S., Mote, T. L., Dixon, P.G., Trotter, S. L., Powell, E. J.,
Durkee, J. D., and Grundstein, A. J., (2003) Distribution of Mesoscale
Convective Complex Rainfall in the United States. Monthly Weather
Review, 131, 3003-3017.


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl 44

Augusto, L., Machado, T., and Laurent, H., (2003) the convective system
area expansion over Amazonia and its relationships with convective
system life duration and high-level wind divergence. Monthly Weather
Review, 132, 714-725.

Boer, E. R., and Ramanathan, V., (1997) Lagrangian approach
Sforderiving cloud characteristics from satellite observations andits
implications to cloud parameterization. Journal of Geophysical
Research, 102, 383—-399.

Carvalho, L.M.V., and Jones, C., (2001) A satellite method to identify
structural properties of Mesoscale Convective Systems based on
maximum spatial correlation tracking technique (MASCOTTE).
Journal of Applied Meteorology and Climatology, 40, 1683—-1701.

Carvalho, L.M.V., Lavallee D., and Jones, C., (2002) Multifractal
properties of evolving convective systems over tropical South America.
Geophysical Research Letters, 29, DOI: 10.1029/2001GL014276.

Chen, S. S., Houze, R. A., and Mapes, B. E., (1996) Multiscale
variability of deep convection in relation to large-scale circulation in
TOGACOARE. Journal of the Atmospheric Sciences, 53, 1380-1409.
Cotton, R.W., and Anthes, R.A., (1989) Storms and cloud dynamics.
International Geophysical Services, 44, 883.

Fritsch, J.M., Kane, R.J. and Chelius, C.R., (1986) the contribution of
mesoscale convective weather systems to the warm-season precipitation
in the United States. Journal of Climate and Applied Meteorology, 25,
1333-1345.

Futyan, J. M. and Del Genio, A. D., (2007) Deep Convective System
Evolution over Africa and the Tropical Atlantic. Journal of Climate, 20,
5041-5060. DOI: 10.1175/JCLI14297.1

Hocker, J.E., and Basara, J.B., (2008) a 10-year spatial climatology of
squall line storms across Oklahoma. International Journal of
Climatology, 28, 765-775.


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

2y v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

Hong, G., Heygster, G., Miao, J.G., and Kunzi, K., (2005) Detection of
tropical deep convective clouds from AMSU-B water vapor channels
measurements. Journal of Geophysical Research, 110, D05205.
doi:10.1029/2004JD004949.

Houghton, H.G., (1950) A preliminary quantitative analysis of
precipitation mechanisms. Journal of Meteorology, 7, 363-369.
Houze Jr., R. A., 1993. Cloud Dynamics. Academic Press.

Janowiak, J. E., Joyce, R. L., and Yarosh, Y., (2001) A real-time global
half-hourly pixel resolution infrared dataset and its applications.
Bulletin of the American Meteorological Society, 82(2), 205-217.

Laing, A.G., and Fritsch, J.M., (1993) Mesoscale convective complexes
in Africa. Monthly Weather Review, 121, 2254-2263.

Llasat, M. C., Ramis, C., and Lanza, L., (1999) Storm Tracking and
Monitoring Using Objective Synoptic Diagnosis and Cluster
Identifcation from Infrared Meteosat Imagery. Meteorology and
Atmospheric Physics, 71, 139-155.

Machado, L.A.T., Rossow, W.B., Guedes, R.L. and Walker, A.W.,
(1998) Life cycle variations of Mesoscale Convective Systems over the
Americas. Monthly Weather Review, 126, 1630—1654.

Maddox, R.A., Chapell, C.H. and Hoxit, L.R., (1979) Synoptic and
meso-ascale aspects of flashflood events. Bulletin of the American
Meteorological Society, 60 (2), 115-123.

Maddox, R.A., (1980) Mesoscale Convective Complexes. Bulletin of the
American Meteorological Society, 61(11), 1374-1387.

Maddox, R.A., (1983) Large-Scale Meteorological Conditions
Associated with Midlatitude, Mesoscale Convective Complexes.
Monthly Weather Review, 111, 1475-1493.

Mapes, B. E., and Houze, L., (1993) Cloud clusters and superclusters
over the oceanic warm pool. Monthly Weather Review, 121, 1398-1415.


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

Y 5l YV olols cpp0,lhy Jo (oLl 2> pole (60 )5 Slidxs 4yl 7A

Martin, D. W., and Schreiner, A. J., (1981) Characteristics of West
African and East Atlantic cloud clusters. Monthly Weather Review,
109, 1671-1688.

Mathon, V., and Laurent, H., (2001) Life cycle of Sahelian mesoscale
convective cloud systems. Quarterly Journal of the Royal Meteorological
Society, 127, 377-406.

Miller, D. and Fritsch, J.M., (1991) Mesoscale convective complexes in
the Western Pacific region. Monthly Weather Review, 119, 2978-2992.

Morel, C. And Senesi, S., (2002) A climatology of mesoscale convective
systems over Europe using satellite infrared imagery. 1: Methodology.
Quarterly Journal of the Royal Meteorological Society, 128, 1953—-1971

Morel, C., and Senesi, S., (2002) A Climatology of Mesoscale
Convective Systems over Europe using satellite infrared imagery. 11:
Characteristics of European Mesoscale Convective Systems. Quarterly
Journal of the Royal Meteorological Society, 128, 1973—1995.

Rigo, T., and Llasat, M.C., (2007) Analysis of mesoscale convective
systems in Catalonia using meteorological radar for the period 1996-
2000. Atmospheric Research, 83, 458-472.

Rowell, D. P., and Milford, J. R., (1993) on the generation of African
squall lines. Journal of Climate, 6, 1181-1193.

Sanchez, J.L., Fernandez, M.V., Fernandez, J.T. Tuduri, E., and Ramis,
C., (2003) Analysis of mesoscale convective systems with hail
precipitation. Atmospheric Research, 67— 68, 573— 588.

Tadesse, A. and Anagnostou, E.N., (2009) Characterization of warm
season convective systems over US in terms of Cloud to Ground
lightning, cloud kinematics, and precipitation. Atmospheric Research,
91, 36-46.

Tadesse, A. and Anagnostou, E.N., (2010) African convective system
characteristics determined through tracking analysis. Atmospheric
Research, 98, 468—477.


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

#4 v g0 polai jl eolasuwl b (MCSs) wlido sl &b o sbailobn o)y

Thomas, C., Corpetti, T., and Mémin, E., (2010) Data Assimilation for
Convective-Cell Tracking on Meteorological Image Sequences. IEEE
Transactions on Geoscience and Remote Sensing, 48(8), 3162-3177.

Todd, C.M., Kidd, C., Kniveton, D. And Bellerby, T.J., (2001) A
combined satellite infrared and passive microwave technique for
estimation of small-scale rainfall. Journal of Atmospheric and Oceanic
Technology, 18, 742-755.

Tollerud, E. 1., and Rodgers, D. M., (1991) The seasonal and diurnal
cycle of mesoscale convection and precipitation in the central United
States: Interpreting a 10-year satellite-based climatology of mesoscale
convective complexes. Seventh Conf. on Applied Climatology, Salt Lake
City, UT, American Meteor Society, 63—70.

Velasco, 1., and Fritsch, J. M., (1987) Mesoscale Convective Complexes
in the Americas. Journal of Geophysical Research, 92(D8), 9591-9613.

Viana, D. R., Aquino, F. E., Burgobraga, R., and Ferreira, N. J., (2009)
Mesoscale Convective Complexes in Rio Grande Do Sul between
October and December of 2003 and associated precipitation. Revista
Brasileira de Meteorologia, 24(3), 276-291

Vila, D. A., Machado, T., Laurent, H., and Velasco, I., (2008) Forecast
and Tracking the Evolution of Cloud Clusters (ForTraCC) Using
Satellite Infrared Imagery: Methodology and Validation. Weather and
Forecasting, 23, 233-245. DOI: 10.1175/2007WAF2006121.1

Weisman, M.L., and Rotunno, R., (2004) 4 theory for strong long-lived
squall line. Journal of the Atmospheric Sciences, 61, 361-382.

Williams, M., Houze Jr., R.A., (1987) Satellite-observed characteristics
of winter monsoon cloud clusters. Monthly Weather Review, 115, 505—
519.

Woodley, W. L., Griffith, C. G., and Stromatt, S. C., (1980) The
inference of GATE convective rainfall from SMS-1 imagery. Journal of
Applied Meteorology and Climatology, 19, 388—408.

Yuter, S. E., and Houze, Jr. R. A., (1998) the natural variability of
precipitatingclouds over the western Pacific warm pool. Quarterly
Journal of the Royal Meteorological Society, 124, 53-99.


https://system.khu.ac.ir/jgs/article-1-1829-fa.html

[ 0£-90-9202 UO JrJenupy weisAs woj papeojumoq ]


https://system.khu.ac.ir/jgs/article-1-1829-fa.html
http://www.tcpdf.org

