&y dilio 49 bl g2 —sole Alisko 51 B 30 ylg Jd (130D 2> BT 3 g (w2

maryamteymouri@uma.ac.ir ., Jus)l

(Ll osinn 3) salahi@uma.ac.ir

Ol 255 3 3,8 s ol ¢ 5y9liS oSl O _wdines Hbdkiuol ¢ Spbuo! puas e ozmo -V
mnasr@sku.ac.ir

Ol B3 (05) ns plol 2oy pols SRS sl g g pole 09,5 Jlolinl i Grasxenles Sl e -¥
mhyar_alimohammadi@yahoo.com

(<)

2
SRS ISE 5> ot B e me 535 Wil B 53 s i 2 e Gbe 1SS Ol ke slps ol 2 S e
)IJEG‘Uﬁ;Jijdajsbgf—o;b;}l&néhjujsQ\J:i.\.a@bu\:sﬁ-éhji)4fél>&:i>5)>.uuj|;oljilk;ijl“5u4jbb
‘SAJJJ"))TL‘JN)L&‘_;L&ALA Gl Ye¥ e B VAAY 5l oys3 ya bys 515 Les wiJL:AJ(OLR)@jf -L:l;'cy ol gesls 51l 4:3;
r;;_,,isuu:@};iy-,,_bngu;.mwu:}).mgm@ERASJmo\ffm,w,L,JJ\Q.\JQL:A&:{&;,‘=;|;,\§ig;t4§m=;u;mt
s abeoslt 535 2 OLR Lt ol o 2o O 5 Y ) slajh 53 oS 505 0L gl il oo O sibe o815 At o ol e 5 s
S 55 gz ol Ol 31 il Gblia 53 (ST 1L ol jon 35 e L 2 § 555 0in 3OS oS 0T 55 4 Ol 2 (835 2 2 s
Wl 0303 55 (A F 5 ) (gla3l (8 o b OT eS 5 (VIA 56 (8 oo b Olojon ol5ist o sy o 313 LS & o adlate 3 okt
sboas by e 550 Y 5 juslecleas by sy00 % fi sl olo s by o550 WV casdllan 550 0553 53 0k 0305 Ladeds HLid aiaS 540 YO
S5 0T G 53 (Sl sl 3150 5 03 5 &1 5ke (5133 535 p okt o Aol 0) 555 4855 OT 51 (STl laist 2 (ol s ool 03 3,

1B ol Ol s 4 LT 51 il mde G5 s ks o LS8 and oY 36 3l okl
e O s 03le Ol g5 6l ke dilate (s 2 ol e 1 > 1639 30 OB 319
dodo )

DUz 0le Ol o bl o S 51 st o (b 055 ol g 5 T oy g 5990 215 5 DT (sla st Lo 5 L S
0925 & s i B IS8 (Lad 055 Ol s cOW g2 0ke sl brob oyl 51 (S (VAVY VAV ¢0U g 5 05Le) (MJO)


mailto:salahi@uma.ac.ir
mailto:mnasr@sku.ac.ir
mailto:mhyar_alimohammadi@yahoo.com

iS5 B e s 5 Lol pon (U8 o ol 1) (e (25 o 51— g 23 8 il 53 8 03l 03 5 05l Gl b
3 5 Lin o G316 S (glaigy 53 4B 0D 3gdo Lo gie Co s LGS e 05, oA Sl el L oS
ok U S oy (Y220 (IS VY (oS 5 5 0 5db VAF O g 5 05Le) S o &S Jlo 0 S 55 o8 01T
aiate s ladis o s, 5 MIO sl (Y VY GSSI5 690 udly 5 8Y) s o 13 51 S (g lobine 5 sbas | Ol ol 5
sdalive (o3b 5B 00 4 el syly gladis > o 5 (S o s 55 53 MIO Gl o Ly es s IS 5T 55 0l
iS58 o,Lal (YY) OL,800n 5 55 (slatass 4 Ol oo ae) ol 53 ok plowil Slidons 51O FY O)San 5 cdoms) 355 o0
(el ot 51 ol sl 5 s 0 Tes oyl ol e g SblB o8 5 ol o5 o83 5IMIO 0y o 2
5 kB sladely LMIO (sla o i 4 omie 5 b dolsl gy ol &7 555 0 sl 5 Sl 4Bl ol 1 423 I8 05 Jsb s
s 53 &8 K5 ol s Wasls g iy sl s MO 1 oy (VYY) O1SGa 5 hle s s Sl slsn 5 T i 1
B o S aibte 213 o slecin ¥ IY (B LMIO § 85 o8 55 0T 51 (S s dibls 5 (658 (sladis o SCis
Wl oy o g adlate 53 Sl sl B Lo bl 53 ol 1l AL (ate  Soen (rioeen 5 ol 03 I 0T 5355
gﬁiowgujum)uubp;H,u,m,dwuw‘;»uat;;\,a)mm&:*s,;L;L:,,Lguu,z,;du,usﬁﬁf
sygm 0T 5 wad8 (glaans 53 LT Lol o iy i 51 ol Conal s 40,8 o )15 o3linul 3550 odlil a5 ls
5 5 XNE 0L 5 Soysh (YN L 5 e TV O 5 520) 3,8 o ol 3 ko 5 4 350 psle ssba
O, NF Oar 5 ) Wil o Sle Gla b o 53 Olgr It o ool Ghle 51 (S @l me o (Y414 O, en
(Y18 0L 5 M5 558 00 LS5 OT 55l Sglize Gacoids 5 jes bl b s 2 (650 5 sl 5 (YA O, s
ob&w,&\.@\ourt?gigTa)p);}géamowua”xsg;‘tﬁw,,@\,olﬁl,}xw;uwggu5
,'\,:,;ﬁ‘u.x;sﬁafgﬁjjgu@w.m\;ﬂ@u)))ﬁiﬁ.\;‘upL’”\)Msl,:i.uL;xsﬁéuww)ﬂq(*~¥v)
los S5 5 gy ailate I & ke o 3 45 S8 ot o 5l o y3 F 4SS s hae 5,55 65 e 4l uke GhLa
shad b Vg 85 55 e 5 BB ok et Lol Ol g Ly 1o OT (3 208 5 Oltene aben ¢ 85 G151 3 o it (S
Jols ol o ol sblie & ablys 4l pe aibate 55 G 2 SIS gy p L (YY) S0 5 SE1LT s oaline
o S e L I3 [y MSLP Jldis o 208 5 b Gas ¢ 205 3l 03 o Jaad 45 bakist o S il oo o 5wy Jor gm0l 5o
S amlys g Lty Ol 815 Gl il WOT s Oyl 4 il e (sladis o 3955 sl gy p 4 (VFr o) dieons

R IR E TR RS a3 b F oS Sl ok AT i ol 5 F e 153 31355 e 53 &l 2de Skt 2 o
,;i:(w..«)ob&@j.u\?.cMna.u;(,t,gt@mgwumwﬂ;gmsubwsﬁwuwo stz 5B L kel s
313 0L 53 ol o 1y 8 DUl gl 5 313 513 g1 3550 (e Gbls loslo sladist 2 Sl 1y OU gr-0sle Ol s
o,pﬁ;fw)ﬂ)u(mv)obm}w@x.,\.:t{u,,:;;”u@‘lvuoJw;u,%;\a)t,éubﬁg;gw&,}w{
(g Do ys5 53 MIO o il )3 Y10 Jlo 53 (658 gl 5 O gmile [ 0)55 Jsb 55 (8 Slsl 4555 S35k MIO 3T
Jld 3l i do 3 00 0T g 53 50l a8 ol osls Sl 3l g )lalime b 1y o8 glol wl5ay L300 auals & 5 F 56 5
ww,;‘t:MJo6x>|>owﬁdbﬁduw}b;,pﬂwo,\i,\%,;tw)ﬂjg(r~\\>ol,t§w}\:?.@\;)T
(a5 b 6, Kadir S5 4 2LV 59 ¥ 5 Y slajlb ,sMIO 3 8 )1 3L aS i cpo,ls o (hikiens) sla 500

J}&@



OLaals 5 Sl b ol 435 13 ) 3550 ilibee O S Ja g MIO sl b 50k o Bl 5 55387 J5s )
s 3 D313 S5y 53550 VAVO-Y VY 0,55 55 MIO 0l L1, 01l g o s oSt | 4 80 (sla 5L L5, (Y4 1Y)
ool oS sl siden Sl S oy e 3803, 0al 53 el DL 3 0y ly A 5B L S (sl Bl st o A
Slatsu 51 0T (osh) ate o b osls jasnis Olal 8 s S35 5 4 3 S5m0 Ol £ (S3) 3 A4 ¢SS0
AT elys a8 sy 53 (00) 0LKen 5 jaoly s il ) T 5 E Sl s i e sbos
b Lol ol 53 Il 5 0555 45" bl 3 Ol gyt ot VAW Lad0 g5 sla b OW sr—0sle odu dy Cialies (sla 36
Golmia g (VP 1) OLSes 5 ) prkemes 23,13 Cllas odudy ol & B Y (Lol b JlacsSlest 053 5ois cul V-A 5 )-Y (slajls
Olsieas 1)) O AV (slajl o3 S g Y0¥+ JIVAA (6,LT 0y55 53 MIO sty 5T o 1) Ol pt s o Jud sla 300
OLes 5 Gress L5557 Slulis Ol 1 la 5oL odiS Cands (b3l Olgiea 1y % 50 F F Glajl 5 5oL » 53 slajh
KL Rl 5 sy i sl (Salus—(sbided (o) 4 1Ol O S G ib S92 3 andlae s (1¥44)
S35 o5 4 ok oal Cash s il e Bl B e G ailate 53 S B0k S sl 2 6,5 S
5 OhLBE Glatass 4 015 or odd S5 slatass posdle sdpe ol €l mde bz 5 sl s e 5 &
OLar 5 mlogh C(VFAA) 01,0 5 315 (OVFAA) LK 5 o (355 «(VFAY) OLIKa 5 55T 40 (1F40) O, Ken
3 5338 Slalllan & 01t Ly gl 3L DLl s e 5 01l L MIO sl 5 Caal 53 (VF4)

.J;Uw(\m)ol,\iﬂjﬁ;w)(wu)o\)&&jgti; VYAV (g am 5 se| ((VTAY) (> 50
3 s 0SB ooty (6,8 IS8 55 0T (2 5 MIO sy S, 5550 53 (s3ate sla2as okd S5 Ilan bl
é_gingxcdb;&égi)>jjlf:|u\>'-))>d)lr€4§@\Lseu\ic@luéﬁ_.:\i@)}.pwjo;;ﬂwébm);j)l{a\l@
ok pleil 01l 5287 53 &S MIO L Las o Solalllas iy S e il oo o dilate (g gy OT &S 5 VL o i
O5SL Ll 63,8 515 5SS 550 0oy ol Ckibes glajl 5o L 3oL cpl usb) gl 8 Calodd SN 5 Sl a3y L
L Ol 5328 &S L5050 @alile 8 Ko 55 age S35 45 4l e g3 o b 6 pds 50 3550 55 ol andllas
ol anllle s ‘gM\quugjup?pﬂg}.@)m\ﬁ.usuxsﬁ ?up,sww.@nm(,w‘m@;‘m

.;,:f)l;w)ﬂ;mwoa,\,,u’)taJ@@jpou,-ra;,),M4;\,u_mam6u.u>~ﬁ6uj}”)u)6auuz;«:

S NN
dallao 3590 dilain Curdge Y-

OT 85 08 ez 5l ailaie g3l ir Sl 8 55 0558 o0 o mime ook 2 an 5 5 805 55 51 b (gladlae il s o5 -
e e F5rs i 53 ot B Sl &SKs5 slae STy 5 sy T sl calsil i 5 Sl s o
2l pde Gbys gl a STe Jlls momen (Y018 O 5 bk YN OLSn 5 K 5) Lls aidate wlisl gn
V) OSn 5 0 S 5 VA (Glomde) dins oo 5133 550 3T o 15 01t slsm 5 T g osme 535 (sladilel JG
00 e ol Jsb s Jls a3 FO JINe SLsl s 5 e 05 sudoee 45 &l e ailate fold Guioes ol 53 andllaes y go aibae

du4.1‘_;]a\;aw"cau\.&au\.hw&‘Jwﬁ-‘}bb@b‘r‘bﬂﬁj‘éﬁkwwjjw")bWML:@‘;;)&@-JJ



w8 5 55 6l me dilaie Ol sis s s 2 ol 55 0 o il Gblie S 5 () J,.\?wi_:m.ud,lfcuw,u{@wim
Q)}J ‘5@\.&.» LgJ.:;A.EJa..A ‘Y'\f CO‘J&«A))L«F ‘Y'\\ co‘)&qﬁ)}b)‘;));)\{wj‘k&CJlJJUG.AJJ C_,.w‘ av\.j:

sl a3 8
o \
40°N s -
.- . — Y by
vy
3N ), 2 ey ¢ g
X m
30°N \'j
¥ ;
25°N:
P \“
20°N
4 A
15°N /
E 0°E a0° SO
.w\ha))y&hbﬁafé}n—\ Jg.&
(O 5,& :C;.a)
(O, ) e aiain g5k (Gl (subualo —) st
Bl 5105 p6 I3 o Gbbe )
Olpl o 4w 3 8le aS 5 sl siS |
ol s s 3300 Ol £ 5 o Olas ¢ o 8 ooz YL \
Err b o Ol> e 5 525 v

1. Mediterranean Region
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1. Outgoing Longwave Radiation
2. Real-time Multivariate MJO series 1 and 2
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The Study of the Characteristics of the Spring Season Cyclogenesis in Different Phases of
the Madden-Julian in Mediterranean Region

Summary

The MJO is the dominant mode of sub-seasonal variability in tropical and subtropical regions and plays a
crucial role in the atmosphere-ocean circulation system. Numerous studies have investigated the effects of
the Madden-Julian Oscillation on precipitation and temperature. In Iran, this phenomenon has also attracted
attention, and several studies have been conducted to assess its impact on the country's climate variations.
However, historical reviews show that the predictive use of this phenomenon has been less emphasized.
Moreover, the MJO significantly affects the behavior of cyclones in the region, and the annual phase
changes of the MJO have substantial impacts on the distribution, movement tracking, and intensity of
cyclones entering Iran. In this study, to examine the cyclogenesis conditions during different phases of the
Madden-Julian Oscillation (MJO) in the Mediterranean region during the warm season (March, April, and
May), MJO, OLR index data and Mean sea level pressure data from the European Centre for Medium-
Range Weather Forecasts (ECMWF) ERAS section between 1989 and 2020 were utilized. Cyclogenesis
characteristics in three aspects—frequency, depth, and cyclone tracking—were analyzed using the
Melbourne University Cyclone Detection and Tracking Algorithm. In this analysis, days with MJO
occurrences having an amplitude of 0.75 or higher, and phases one through eight where this amplitude was
consecutively maintained, were extracted as the study period. Due to the limited number of selected periods
based on the mentioned conditions, phases that missed one cycle were also included, resulting in 34 selected
periods for the warm season overall. Filters were applied to the extracted data using the Melbourne
University algorithm, including: a) Only cyclones located within the defined spatial and temporal
boundaries (10-55°E / 10-45°N, during 1989-2020) were considered. b) Cyclones lasting less than 24 hours
(four time steps: 00:00, 06:00, 12:00, 18:00) were excluded. c) Cyclones identified over multiple time steps
(assigned identical numbers) were reviewed, and only the instance with the lowest recorded pressure was
considered. d) The median pressure during selected days of different phases was calculated, with the
maximum pressure of 1005.8 hPa for the warm season. The study of OLR indicated that in phases 1, 2 and
7, the most negative OLR anomaly occurred over the Middle East and especially over Iran, which indicates
the occurrence of convective currents with cloudiness in different regions of Iran. The study of the
characteristics of the cyclones in the region showed that phase 8 with more than 17% has the most and
phases 1 and 4 with nearly 9.36% have the lowest cyclogenesis area in the study region. In terms of
distribution, out of the 25 cases of minimum pressure in warn season, 17, 6, and 2 cases are related to April,
March, and May, respectively. The tracking of the cyclogenesis indicated that in phase 1, most of the
cyclogenesis were on the Mediterranean Sea and very few cases were formed in its east. At the same time,
in phase 2, along with the formation of cyclones in the eastern Mediterranean, some of them have entered
Iran. In phases 3 and 4 in the north and center of Iraq, the cyclones have traveled their path, and in phases
5 and 6, the majority of the cyclones were over the Mediterranean, and in phases 7, they reached their peak,
and the majority of the cyclogenesis were in the central to southern regions of Irag. The formed cyclone in


https://doi.org/10.1175/BAMS-D-12-00026.1

phase 8 over the Mediterranean Sea have a different behavior and at the same time they have traveled longer
paths than other cyclones in different phases. The results of examining the cyclogenesis characteristics
during the warm season in different phases of the Madden-Julian Oscillation (MJO) over the Mediterranean
Sea reveal that the highest negative anomaly of the OLR index occurs in phase 1 of this oscillation, with its
primary focus on Iran. The study of cyclogenesis areas indicates that cyclonic activity during the warm
period of the year is asymmetrically distributed. In various phases of the MJO, most cyclones during the
warm season are concentrated over Iraq and the western and northwestern regions of Iran, while other
cyclonic cores form over the southern Persian Gulf and the Arabian Peninsula. The findings from the
number of cyclogenesis centers show that out of 25 cases of minimum pressure during the warm season,
17 cases occurred in April, 6 in March, and 2 in May. Cyclone tracking in the region revealed that cyclones
formed over the Mediterranean Sea travel longer distances.

Keywords: Convection, Cyclogenesis, Cyclone Tracking, Madden-Julian Oscillation, Mediterranean
Region.



