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The structure of deep moist convection can be influenced by various
factors, including wind shear, available potential energy of convection,
relative humidity, and vertical distribution of these variables. Among
these factors, wind shear plays a more significant role in the creation
of convection. The interaction between large-scale and synoptic-scale
processes, along with the adjustment of available potential energy for
convection and the presence of convection inhibitors, creates
conditions suitable for the development of convection. The large-scale
average reduces the convection inhibitor, while even small vertical
velocities, such as a few centimeters per second, can have a noticeable
impact on the environment's sounding. The presence of potential
instability is also considered an important factor in initiating deep
moist convection. When the temperature reaches the critical point and
the convection inhibitor is removed, moist deep convection begins. If
an air parcel rises above the lower stable layer with low relative
convective inhibition energy and high relative free convective potential
energy, it supports the development of deep moist convection. The
initiation of updrafts by warm air masses and the subsequent
development of convection depend on parameters like vertical wind
shear and the inversion cap of the environment, among others. Large-
scale convective systems can be triggered with less forcing due to the
significant uplift of the air mass from the surface to the convection
level along the front.
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Introduction

The initiation of deep moist convection (DMC), which will be referred to as convection
initiation, requires air parcels to reach their level of free convection (LFC) and remain
positively buoyant during a substantial vertical ascent. Therefore, convective available
potential energy (CAPE) is a necessary, though not sufficient, condition for convection
initiation. Failures in warm season weather forecasts often occur due to the inability to
anticipate the initiation of DMC or the incorrect forecasting of DMC that does not
materialize. Arguably, the skill in convection initiation forecasting has progressed at a slower
pace compared to our ability to anticipate convective storm type, organization, and
associated severe weather hazards. Convective storms can be initiated by orographic
circulations resulting from the heating of elevated or sloped terrain, as well as forced lifting
caused by ducted gravity waves. While the process of reaching the LFC is inherently a
mesoscale process, the large-scale environment plays a role by modifying the CAPE and
CIN, partly through changes in the lapse rate. It is worth noting that significant modifications
to the CAPE and CIN can occur even with modest or absent changes in the tropospheric
lapse rate. Although convection often initiates along easily identifiable air mass boundaries
in the presence of CAPE and low CIN, particularly when large-scale ascent is also present
(which reduces CIN as mentioned earlier), convection initiation forecasting is complicated
by various mesoscale processes.

Material and Methods

In this research, convection initiation has been examined based on library studies as well as
field research.

Results and Discussion

It seems likely that kinematic inhomogeneities along air mass boundaries play a role in
favoring some segments of a boundary over others. Small-scale (<4km diameter) vertical
vortices, sometimes called misocyclones, have also been identified in close proximity to
many growing cumulonimbi. Such vortices, which are naturally favored along wind shift
lines owing to the dynamical instability associated with the horizontal shear of the wind,
enhance convergence along some segments of an air mass boundary, usually between
vortices, while weakening convergence along other segments, usually within the cores of the
vortices. It seems plausible that thermodynamic inhomogeneities encountered by an air mass
boundary may favor or preclude convection initiation along select segments of the boundary.
The episodes of convection initiation 'failure’ that are probably least understood are when
parcels surpass their LFC yet still fail to develop into sustained, precipitating DMC. It is
difficult to know to what extent processes within the boundary layer versus above the
boundary layer contribute to this failure mode. DMC would commence when the convective
temperature is reached or when the CIN is eliminated. DMC is initiated despite nearby
soundings indicating that significant CIN remains. Convection initiation is not as simple as
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reaching the convective temperature or eliminating CIN, although reducing CIN is certainly
one aspect of creating an environment favorable for convection initiation. Even if parcels do
reach their LFC, they still must survive the effects of entrainment in a potentially hostile
environment above the LFC in order to develop DMC.

Conclusion

Convection is initiated when the Convective Inhibition (CIN) becomes smaller than the
Kkinetic energy of the boundary layer updraft, which acts as the forcing mechanism.
Convection initiation is a complex process that goes beyond reaching the convective
temperature. It involves various mesoscale and cloud-scale circulations that are typically
unresolved, mixing rates, humidity along ascending plumes, and the three-dimensional
structure of these plumes. Moisture convergence is closely related to horizontal velocity
convergence, which is linked to upward motion. Therefore, moisture convergence is
associated with the deepening of moisture in the boundary layer. This deepening of moisture
reduces the dilution of rising parcels as they ascend from the surface to the Lifted
Condensation Level (LCL) and Level of Free Convection (LFC). Consequently, regions with
locally deeper moisture may be more favorable for convection initiation compared to
surrounding areas. Local moisture maxima are generated by horizontal differences in the
vertical advection of water vapor. Surface-based convection necessitates the ability to lift the
air in contact with the surface to the LFC. In boundary layers with significant CIN, it might
not be possible for air parcels to be lifted to their LFC from the surface, if they even have an
LFC. Conversely, air parcels lifted from above a low-level stable layer may have relatively
little CIN and significant Convective Available Potential Energy (CAPE). These parcels can
support what is known as elevated Deep Moist Convection (DMC). A more appropriate term
for elevated DMC would be non-surface-based DMC, as the cloud base of elevated DMC
does not necessarily have to be high, despite the term "elevated" implying so. Elevated DMC
is generally believed to pose a lower risk of high wind events (e.g., tornadoes, damaging
straight-line winds) compared to surface-based DMC. The primary threats from elevated
DMC typically include large hail and flooding. Damaging surface winds are less likely in
elevated DMC because downdrafts have a harder time penetrating a stable low-level air
mass. In general, the most intense convection occurs in the surface-based layer because
lifting near-surface air tends to result in the highest possible temperature excesses (i.e.,
buoyancy) over the environment, given that this air typically has the highest equivalent
potential temperature (0¢). The boundary layer usually experiences the highest wind shear
due to the influence of surface drag on the low-level wind. Convective storms that do not tap
into the inflow from the boundary layer are unable to take advantage of the often significant
wind shear present there.


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

3 & rrea-vyr s b L
TOAA-M\TA :‘g/-fl(gb L;,ﬁ &%

https://jgs-khw.ac.ir/

. ;).;’ lg'.’

NI [ SUPSPOV YO PRSI SV TV S Y-J P
Olplealyd 92 pole 9 (owlllgn olSliwg s (95 Wil blio Ghlfiw.l 09,5 (owbllgn jLoluwl )
z.ghassabi@gmail.com, z-ghassabi@asmerc.ac.ir:abu],
houshangghaemi@gmail.com :aoblly .yl 11 oyl ot « yguie owbidlgd (ylo jlw o cwlbiilg .Y
emirzaei@gmail.com :aebbly .oyl pl eyl <9 polke g cwliciilgn oliip gy  owliciilgh «Jgiamo 0w g .Y

oluS> Al oledMb!
ooy 33 Jpuniliy (6551 3L Giia 3T Cond Wilg oo B3 Cgbpo e LS L 90 o allio g g5

20 a0 Jolgs plu JUS 50 b o (51 Sy 2 038 2397 9 (o Curgh (KB yo
4 ol (S oo Ll 2 pod Slomal 53 (6 Fmter (A Ob e (o (2] 90 45 95 1,8
o9 yiwd 3 Jpmiliy (551 Joasi b olyed ulido waed 9 Sy suT cam idby @b
G 5T g0 S92 & b ya Sl (ol reslin oyl 2y 005,105k 5 < j0n T
W (o Wl ey (Jg 39 o0 L pod 00305l B o (Lo S ) 2 (Lo Nl
S92 g (igrod bl ALl bz (5L g (6T 13T wilgF o 4wl 1 pio il A
39350 o 43 5,3 b po 200 (65THET 10 ois Shole Ygano (slomniliy (53140
B3, o0 Bis Cd pod 034103l 9 sy o0 (S aladi a4 Lod a5 ol g 0 0D

'y Tl
VEN/FIVY

Ll Gl 0,0

EW 1 o8 Hlaal Y 51,8 51 a8 o lghdiu a5 Wl 53 .00 0 JLET Cgb yo )5 & pod VEL V- SIYE
Jedly (§551 9 05 (o (8502 00,05k (65 51 S1H10 ol (Ko 039,00 YU (2 125 o DT Ll s,
aisl gl )l B3 wgb yo b yob Sl o pol o3l ol 0L 5 rmwi 3T (16 pod VEE/N )

GO (95T 9 w0 polad 1) gl OlUL o ,55LET (0,5 (lad 039 39 o0
2l LS 0 buse (Sgyly SN g oS S i wiile ozl b 4 b o
S oS rcdilolg b adilei w0 (&8 pod wlido Sy 3 gailolu .0 ,)lo S (geawl )@

_ HEYS{PRW(y

gl O131 e o 3155 U g daw (595 3 19 0095 00 ynS (59,YL . .
85 Db po & pon
‘s.'é).o& é)ijéT

W pod 0ud,lo b

YEYYO o olsl x> pole (60,0, 5 Olid (et 65T f ) w2l pl ¢ 215 e g 6 Silign ¢ 058 ol 125 ¢ olad 0Ll
http://dx.doi.org/10.61186/j0s.25.76.16  fOA-F4f

@ OIS By © Ol (s05lg5 ol 1k

BY NC



mailto:z-ghassabi@asmerc.ac.ir
mailto:z.ghassabi@gmail.com
mailto:houshangghaemi@gmail.com
mailto:emirzaei@gmail.com
http://dx.doi.org/10.61186/jgs.25.76.16
http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

I s V5 0)las oty 3 oot Jloo ot llpin o3l g0,y 15 liin Y55

doddlo
a3t oy 5 48l Galy8 gLl b Sl gn oS 09 0 sl (olKin 09 s ouilyS B gk je i yen oS axs]
osl a5 B )5 sb je b jan (5,551 S0 Lo auly JUE! 5L Slelas | 4 il 456 sboas cyled S| (e
5 Sy ol 8 pem 15w lgaaiay a5 o ls 5Ls (Weckwerth & Parsons, 2006) sgo oo sslys> b e (5,551
G970 by wdyon oy 50 Jemilly 6551 cnlply sailes (Bb e (55l (595 il slily 0 ol (g 50
&2 5 e slaglsi gy bLSI s a4 b jen 55T e 5 oy ool 2 jem (6,551 (sl BT s
St o5 y0n Slaglish anugi al)d 5 1o 005 (6398 (i 3 s 5 S5 & S8 pem il 5 R lse
3910 5o Sl 5l ez el o8 Jad 10 l9a @og Canwjob la gy el (it Ololid )5 a2 550 50
SESle 5 65 05505 50 UIF @ Cand S pen 65 5ET (o i ©)lee el 85 g e S e dxg g (5 5]
OMSion A 0935 o0 00y dnlol jo .l alils guuS 8 iy w0y slar @iy 5l LU sladsagd 9 (S8 ee s
gl 6,55l oo az g Gloj ax aSenl 8 0)ls 32y (Sealiyoge i sl jloged 5l e ytally o505 po (6 e
Casb, g Lo sReal (saen U ol )3 obide 3l glals b 058 85> 5l ooy o0l 0sd o0 £9,5 (S8 ,00
el oliie Baed slaos],d 5l Jol> canans .5ke ¢ (Schaefer, Hoxit & Chappell, 1985) lis )l

A3 B s Y Sl ook glos Shals Sial i pon o yiwd jo Jewily 651 5 dyem ol3T 515 052
s o5 SaaY S Sushe) 5 A5l gy 53,000 shes (RIS il Lagite T3 b o o
o 3 Jeily 55580 097s o 0530 (56 Gl | Cdyen (65T GiBs (cnite St o)l 5l O JS)
e lso gloengs 5ye Slsl o Jsoneysboas B3 isbye Cdpem o djan 6,551 sl (BT Lys wcdjen
slosb (Kingsmill, 1995) sgi o el (¥ JSt) Lo mumd 9 oyl 0g 5 e «Siid bghas (sasoen sloag.s
gyl bawgs ardloly (513 5 s lgeal cod b glis)] (ale)S 5l (LA0 (65luansS (535 Lawgs ailyi oo 3 (B 00
Siss el (Yang & Houze, 1995) Jl 5

OS50 B)5 9 S e 0I5l RalS 4 al 5 a8 el S5 bt (55158 Lawgs (alide sy Sealins i dé
b 5l (Farrell & Carlson, 1989) S o iyl 8,00 slayligh 5 551 0 cope (s w,lo 0y 5 aY Cugh,
ellae b slate (551 a5 098 cdjen 6,551 o gt (s b baws Wlg e b oeleie e Sslus S0
ali aile gusen wbillse Jool )5 5 X1 bl bawgs Wlgh oo uldbeS ) @SB <S> o)l iy
il g yh b yen T AT G057 g b dly 15 090 )T (s esoe SlaJue SaS 4y rtzmen 5 0 Siejis
20 0,5 chgpiar eldie waed slaa] bl e e wd e 5Ll ot 5o (DOsWel, 1987) el wliioyleo
25 5l plojes b pem LT gt 5o ) wnl 5o ol Gl e &l

owals Kl il yS doleo
5 S, ol el uldele Cuale sl)ls ol 8w e o] Cd e 15 A ) lsp sates 4S5 sanl )b ax T
Sl o abwsgas o 5l (o250 a5 2djam 0005l 5 (s po djan Jeuily 651 o gt (oo pdan
Siloes Lo | Ll pd 025 (o0 D90 (Salnnge i g (Selins hals

e 7P (slhe oo T Lad P p > axly p Giale,S Saal 0 (V) abal, Solnsge i Jgl (esl8 aoles o
s iS5y L (glaginsl b oaimd 5Lis YU (sl pie plos ol b [Lid 45 o3ug slo,S CP 5 o325

=c d—T—ad—p (1) alad,
1= %4t dt

1. level of free convection


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

fov olSon g bad | cdpar 50T

el Jelos 5l glaools 1onds limcial (JIoly 5550 Ve 5 50 Sl B cons 28l (il Bl o
B O NA ™ 0p) 53Sag e Jlod 51 Loy a (R0 Jlad) Jhae 5o (3,5 - sl 53 Jome gy o e Jlod
ole 55, gl eaims lid a1 o 5 o pls () JSE)Ewl oal ools ioles (APIY 7 G j8) oS g il
s syl Cogb ) a5 Slej .l (Wloas Lasie Vo gV F ) slael b cws 5 s aS ST g Vs> oyl cangils)
A yso 995 e iy & oyied 30 Edpen Jeuily (6551 0o 0l Sl glaay sles il Sial by
MW 4 amo oo 7, bl g 5l slaols 48 a9 ol IS, ebas (Droegemeier and Wilhelmson,1985)
5% el oo S bl 4 liee 5l Lo il 1t langs 1 jal 08 slaas 2 05 dzgi 3y 4 0yl aas 2
Brooks i/ 4zé,57,) wis o oy by (liaals & s 5l gl Syt s (S5 jol 5,0 (sloas 12 o5 (5,90

«etal. 1993
Thermodynamic Annual Cycles (35°N)
8.5 —
08.8°W
8.0 97 5°W
T a6.2°
g 75
&
3 70
(=9
3
€
= 65 7
b
1
2
= 60 14
2 -\ ———— g,
g 1 10 ——ang
55
50 =
T T T T
0 5 10 15
mean mixing ratio in lowest 100 mb (g kg™1)

JUwly giSa Voo Bov ppumwd yg Shoo oY slod el Soal A¥lw as 2 (V) S

oT oT (V) alal

= —+ V..V, T + —)+ -
1 CP(at he¥nl T @G, ) T 9@

:..\i—lu_a Cewd s (V) alaly =) o

aq o( oOT oT o( or) ov, Oow oT Ow (V) ak,
——=C,| |~ |tV |~ |to=| ——— -——VT-———|-0—
0z ot 0z 0z 0z 0z 0z 07 0z 0z

() JSs ol oad g B9 dolie 1o Cugb, 13l 5wl oads a3 5 L5 o culs Cp alal,y onl 4o e

@kl 85 ook Cdpen WS (oo Joo y5lid (ol Jole plpiedr &5 cslis lags)lgenl Sliogas 3o 50
o311 ol ol S o 2o Kb g 3L iiex b Ysene a5 (KOCH, 1984) 5 s balga 0595 ;e slaial ,o (5,551
by Golia GipaY Guir WS dmgin | e 0o £900 e (o9 aSlgh Gt oS aa0 e


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

PP Sl V5 ojlact oy 3 ot Jloo otbedlpin ool 50,15 ol FIA

Iy yolas .(Wilson & Schreiber, 1986) coul saalie bl casowr sloaiis ,o das,lsale o], slrosls
P 29 S S P Hlgdle I8 S
sl VAV o VY ol 50 0 dgen slael jo aualls (6,005 slaonsyy ol o as > anwgi wojlgale S il

Ll 0l g 38 iyl oS o 4 LS e 0l a5 s e L Ty el oo )5

1602 UTC "' ‘4 o

2132 UTC » 2232 UTC

50 TV G50 30 3 s dezr SIial 33ty (6705 sLosyy (o 50 45 s drusgi co,15ale (5 po i Jlgia yyobad (Y) JSC
LA 0 LS 1) Cawl 00,5 olxy [ 144Y

&2.59))&‘53 w.:alf gf.db]j.'a.oudl.aé uwlS ;i&]l)f‘f w.:).?d.:rd BY ASFdEg/CpsyE-ﬁT/@Z ;o.»).u‘.v
2lcr 50 omb Oile Oygod a5 0 Y0t J> b g ol

ay dy adv, Jw 1 dq

eV — w0 — T+ — Ty —y) - ——

o0 = Vo5t g, W5 W= =25, (F) ala,
I i 111 v T

SISl (0 5 F US5) ol (5B 5 881 slos 2als 8,5 L olpy a5 4 (F) alolas ,o 1 51 slac Le
JS5 am0 oo a1 1 hedlyins slos 2813 31 05 oS 5 (1 ko) 8l slos als e pom b a5 oK (F) ala]
#)

oV,

0
p VLT =V Yy = —g(—vh.th) (0) ak,

Sole 2B IV alex 08 o &S \Lie (OVNO0Z). VT o ol 5B i Ladé col (0V/0Z). VAT=0 (y5>

Y < Fd 9 Cs] p."lB w)‘)S 6‘)‘0 ‘;‘ab )‘)J as G“JL> Sk 0w/02>0 ASGA&.& QQ.MJGA o\.\J‘P (W‘s) &;M
o3kl 515 b Ll b eogtn oo 1515 515 Gy 9 YL 5o 9,09 0 AL 5 blusl (A1 s a4 Lo &l e S0
STl (il i s (69,0 Liale,S saimd @) (o) V (galo oS Lai> |, Slis 4,50 o Liols Kial b ass
ol osSne o 5 (A) IS5 o IS b ol Lo ils” Sanl aty alidl b oS 6lis 1 5,50 e S
2ol VY g jlade s ciF 4 0 b)) lac e cgaaen uldie ;5 .l ) 9,50 Glale sl a3


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

F74 Ol Sod 9 olad | cdpan 5, TiLET

b s cnalS VT g Al e aslS Vel e a8 Al e g8 el e
]

oleioplon 50 0 )ls i Lo @3 alS )18 anT b a el wded slo e ()8 o (e Cnlpliy
Yoz a8 0o oo Hlis (MUK ail byl gogaes ubie | 58,5 40 5 wlgi oo Solo 40 5Y oo e
28yl 8 g Lo il Saal 218 (o S OLET Wiged (1) 3,5 o0 plnil Sialon ubiiie S5 glaaiylp ams o
Sialdl ael VY 58 10 OITKG (i jlade b s sloay Cusby crimmon (o508 5 (SowiS Sl g Lo sl
UC 51 cebu o s &Y Cusb) 5 Los il Snl (all ol aid 5 plonil Cushoy 21,3 Lags 1251 45 b e
5l Sole g YL asls WS e low LEelS -V 4 +Y 5l g, VU a3 le) s4b oo 5,5 CAPE sy o 00
ey e gLl bioo (5318 60l e O 1l e whaw AT plgrdien 5 65k (ke 810 slos B
b s S5 w8 ol (i) (Sl o5 anbioe (5518 ()L (e 000 4 e g 145 plgaditnn o Sl (ine
390 el oogy Cdyiny Jlo 5o a5 Lilghacy azsn )b 50 (900,95) wizmy (r ol o2l el oo S5 (g 5lL
slaas 6 pSoslailas (K) JKubgiSa e+ BYe - 515 o Laoe slos Ol o () S5 50 (ol 004 L]
(B3l 2315 593 15, )0 0 St sled Freni b Jolee 00 e BV e u K270 slos i) Los 2alS Kinl 1oSileo
318 3925 WS o astiee |y Lo LkalS Kial

0000 UTC 1 June 1985

& # £ F S s

AY g oo ULC el oy (slew) 1AAD 585 395 ++ ULC 3 () 13AD 40 1) 59, e ULC Lilghucy o5 1) 5 oy jaile .(F) S

W3 0 LS 1y (63,1 Ol i (5 poamwd 59 oo Ol Soa]

1200 UTC 19 April 2001 Troe— Taco
[ L“\, W

q
N4



http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

)f'f)le,qua)la..;) R 9 St Jl.w @w&vﬁ}kgof)b’um" ‘Z 2 FV.

i) oo ialS KoaT pufilon G (6 o3l aS (K) JISuly 955 Do B Voo 315 oo banmo 5los ol i Judoni .(F) JSCib
Wopo 3 - 50 aditnn |y Lod il T ¢ il byl )3 3925 (95 st Sl (glod & poui b Jolzo oo 1 Vor o YV K (slos
552Kt b 3 S350 Jlocdh & 5o Blolio 513l slod (RIS KiaT Cbylyb s on i 1y Yermbes NPA &Y b (il
S5t e diilain y0 aidly gLl axdonel Y (658 SIS 4 i (0 uad Ll pd ol il pol S5 gL pmo (Sgms

D9l 50

G902l S8 ol layls pams o ylis |y Lo LalS Sial 56 cd,1,8 31 Solusge 5 jloges (B) Ko
G Z1 el 5SS n sles Kool (o318 aS Sley e OY/0Z>0 Z1 515 50 ams o inled | Igpding Sis
9350 yobds anT 8 ] aS 0ed axg5 ol o il Lo rals Sl ] j0 a5 wiS e aseie b oo JWSI Z2 YL
g¥b S o b Giale s (pl B0 o 75 Z1 515 50 deo el Saal il sgdleas ooy 4S5 9bds w0 7
Wil St (595,000 5 yeS Lo Lrals Soal a5 Sloj 40 « SN cands g (ioloyw du yomie ddocon o wlidoS )3
sinles 4 (0, K0y T ol Lawg) 1) Lo B il 8 jli8 31 Saluoge i jlogad (F) JSC allo b ol e
Wb oo il3dl glas LZL 515 510y slga 8,118 (ol oo o0ld inles K5 yo8 &l slylo b les &l 0,105
(V) U asb o (F) UK 50 00l samline 31 &dly jo 31 cplogd oo 515 ol o Les alS ety Uil e oS
ol @/0Z0 < 3 d>y Taiges ol jo amo o olis 1) Lo als Sanl (g9, (SansS 51 Salooge s Jloges
Iy i g5Vl olmle (595,00 bsbs SipS o slapy aboo Gl (s L7 515 50 Ly als S
olias 1) Lo pals Kool cwjp j0 Jeudlidns 595500 Ginle,S 51 (Seoliudge s jloges (A) IS0 aims o oylid
2l pals Kol vas o F) ol slos rals Kol g ®/02=00 a5 S ZL 515 50 ol sle )8 At aas o

(Z<Z1) b o 2alS 55 cpl 55 50 g 4l iul8l (Z2>Z1) iole S i oYL

final sounding

initial sounding

NNl

lod bl KT o315 il 9 i1 Sraliy o905 Jlogad () JSib


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

V) olSon g bad | cdpar 50T

fimal sounding -

-
.1 E—miuai sounding

3058 g0 Ghaled a3 (5,503 T ol drusgh) 1 oo (1 Jpmil iy )59 5T (Salis g0 Jlogei () JSi

final sounding —,
¥

fritial 5r:|ur1ﬂ'1ng
\ e

a3 o oL 1y Los Lals Kl gy (FuwiddS i Seoliadge 5 ylogei (V) JSUb

initial sounding _E__)'

M )
\ j final sounding
™

z,—  —

w83 50 L 1y oo (alS BT sy 30 Sl ps3 (5955952 Gialo S 1 (Saolindg0 5 Hloged .(A) JSCis

los (Aals’ Sl ()5 51 Jias b po 0103l § &b pod (30 yied 33 Sy (6551 ooy 3 Jowad
2 o 03535l 5 2 el s 3 eedly (65581 ke 53 sage Sl Wlgige sy o Lo rals Seal ol i
ST s Cdyep 083,05l 9 Cded (o ywd ;0 Sl (6553 50 ppe s Jsaas 4 col 2aS LLE Jgall asils
ol S sl o gleolpl ol (Sew all idu Sl Wlgh oo bl Alilag 929 b 00gy b oo Sl Ol s
Y @ 3g0oms Jlod (50592 a5 alSn )3 ofrga Lo Rl i Cuenl 3 025l i AT G 4 Lod a5 SCal
S o 083103l 9 8 pen o yiwd )3 il (6551 )3 Dl esS Sl Wged (gl LBl Al S92 g el g yy Sloe
Al bos (20l8 Kool 5l Jaes a5 65 0¥ ;5 059 e 5 S35 Cushy jo a5l ey (a3l ) lases
b o 3l (o ¢ yiws 55 Jenily (6551 sl paine slabads (1) US55 eal ool lis S5aile 5L (s laabl
xSl oy el g g o Y 0 Led LralS Saal Slpis 5l (2 wa )] 45 sl o 5 sl (S


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

’f'f)leé“’f °)La“3 "o—‘,u.; 9 ot JL“' ‘f’w’)—v,’}k Lf")-’)b"-—'ll“ oy ?VY

el GBS ol 5ol 5,300 oy b ol e <3313 eSilae caly <3 L 4zl il glis)) | 3513
g on S8 pe 08l03l Rl o (3318 lde S
sPnedz BB g5 eaY Glo,S b bLi)l jo @38 &8 > b anglie jo jlade (a5l ulidie waes @I LS > ax 5
FagBle wiz pliee 4 (2 @3B S p Bk aLBl polas Cels iz 6l (ele Wdes @SB S ST (g e
CB ek 005)l05h o9 Hlaie (6 Y a8 )5 o 4y Bl alils Jae Siailed o K0T S0 Wilgh go 4l
15 55 Gl S wgipoary i 055 L 50y (slos Lials Sial aS Il o sl o ialS el b s Ll 5!
Sl s Jg ama &) 9590 ol 50 Lad GlS Saal i pgdge 50 it 2o bailes B (225 b ool Loy
aS el o opl a4 Cdyen ondyloil aljs, alS o St e Jele ol (g5 eaY pl 4 Sgase Lo ralS
Of plos a5 ol 23S taled a1 0l () IS5 el g5 55 A5l 50 995000 Y 0 s 51 45 g
555 5 55 lese ygods 5 00l s | Lo ialS (Kinl Wiy o oo Cipoys S o5 laan] b edle ooy,

ST X t)

(a) () ic

I |
ITTT1

ITTTT1
L1l 11
ITTT1

bl lS o 305 U315 o yS (€ op 305 W31 o wogb yo (B oliiinc Sy 3 (3153 (@ Wilgd oo < o 0yl 3L .(A) JSis
b (C) G (@) yo .ol ol yor alixMo B 61,5 10 lod LidlS ol b wilgh cod & pod 00 )03 i | gy &S Cidindin> (9 3929
ol Glgpainy by (F3alS o (g S B e bs b coll bS] s bghs 6 S5 boks b ‘53.5).25%.«: 9 Lo
oLz bas g3 (o b5 oy 4 Igmainn yumo 9 480 Jrami (34505 g ol (ar bas g padid bghs b ool i 4 b 1 asdly
Cd yod (g i 33 Jouniliy (6591 C gDy a5 04 dx gi Ll il i louy Lod & jewd daidd oyl Bl gl (@ o ailoals ools

D o Sind 9 S (55504 g il oo il 38l wliiioS ) (Suniiig 8 bawgi CIN (K o .ol of o 1331 b i

ST 3 sotee Jole Ygone il 0OW/02<0 L 00e/07<0 )1 ;5 a5 gy im Lol (,lbl 352

sialeS Oole bt Lo el Seal el (Il Jg5le o) abuly 4 x5 b ool B3 Gk e Cdy0
Céyon dS e ;0 O 9O. Yw Az 51 050 c0 0030 0l gy 4S5 (5 0bbds b co ol sl s (59,50
S g5l Jawgy Cdpem oaijlosl Bis aS o, ced Al a4y Lol sl oo ralS gl )l b S oo Slosiis 1) B b e
D)5 wsbye Cdren WS as lgm 0055 5 p0 slisly 45 Sdren 3T 00 S 50 9 lge iy o (il (LG
Ziegler & Rasmussen, 1998; ) il oo drwy Sas L 5 0, sage> b Iga sloosgs ;e sliwl, ;o a5
5, Vb oS > Kby 4S5 ond sundia slo il 00,0uF 6.5 S b ol en Ysane (Ziegler, Lee & Pielke 1997
A W09 oo Igp 00g8 SN Bis 4y yomie 4 g WU S 1>yl by e s 1gp 00g8 5l lY wlaeS


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

vy ol)Kon 9 olad | w,w‘_;)f)tcf

2325 u"rc 12 May 2004

cofvectior infeted oo
rviptively Aiph ferrsn

Musdersiormes mttiated
along » deydne

39 04lgnle (5o by gual .l suu 0818 S Ig 0345 § w0 31 (S gS i Il 3o b pod (5,5 HET 51 (laiges (Vo) S
9 (Plosog8 L b dgus bghs ) Sind b dlutiol 4o ouiSy (550 gbyligh 6,55ET g Yorof 0 VY FYYOUTC celw

) Igpasn a5 0,1 (1 Ulg7 (GunT 8 b (haul b 4z a3 g0 LA (el 5 o 3 1) (IS 95 &) b bghas) S o s
20 65 ST (! 1 ogdle il 1 Igp 0097 § 5o Sluel )3 ;543 Ll L 10 & g el (AL 40 S5 i yon 515

ol AL drwgi st § 0 Ll 53 9,150 (Bpb Cgie & o Gble

ol g5 5 W S 3 o] g b B o A1 S| iy )5 (oo (5l KBS WL 25 o
Sl ol jadr 9,YL &S > L aS gl ;o i yem oailojl rals Koo leds 04 g0 SN ol g oo s 4y e
3,5 oo el Saal ioliél 4 g5Ls

< yon (6,5 5ET uldiogylae Sl Sz
Sobo o5 S e 035k 5 S yen s 50 Jeuily 6551 (ol e b lge laosgs jpe slivly o S8 jen 4z S
Sygo opl 50 a8 30,5 o T Cdran il olped wlieS ) oSB Copw b a5 oSy Jy igh o aSlis
&y 098 o 0wz (JONNSON & Mapes, 2001) ol yleo sloas])d 5l g o lawgs cdyan 6,551 o i
ool 0 Oy Cdged WNigd oo plolid Sole 4 Sllee Sbass slaibls Lwsi Ign ooy § e 4> )T diges
035 jya 3l (SzsS (sankad olatal ;o b egi 1bren slaglish ()] (slras b e drg Isn 005 (e (sl
S5z 5 Bl (B yem oSy 5 U)o e Az O GRSy 3l aled YU JSS (1)) UK o e 5T Ige
Ol ) (F8yea ()l (S0 S padIo)l Ggesl (b 5o VAN CaugSTAY ol drwgs 65 USS L ag] bl
Sy L Lo s 4ge gpden (iSu slaal jo 005 il 0ald atiin S5y ol belas L Lo pend dp> 020 0
slacal yo gl plasleay o Focln o > gloadle 50,5 4 by e (88l ool slayls .ol oals ool ylis glse )
Lo 5 o) sl ol g iins 1ol oads ools ylis agu slael )0 0,95 10 Joe o (B3I 0 yon slaale
(Y) U . Atkins, Wakimoto & Weckwerth, 1995 ;/ 4:5,5,) wloass ssls lis jew g olow slagSs
e (0101, QUG5 @ 55 (5,1 (92 9 oo g dllaio ;0 (00 (asedio 0l L aS) oudh i) (slaT (5l 5Sobog e
bbb (a0 /0 elas T angly ) Yoo ¥ 595 Ve 50 ye el Bl 5o agls LLls jloly 5l eawlcawaas ol (mS'l) sl

S oo Lyl boglh (6,5 ISy (65350 il NN B8l iz 6,laubl ol co 0ol Cand Ol i 4y cdes jaboay

2, misocyclones


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

I s V5 0)las oty 3 oot Jloo ot llpin o3l g0,y 15 liin FV¥

e y) by lsSolugine oostie Joe (V\V) S .(GAINOLE, Richardson, Wurman & Rasmussen, 2006)
Slaigei b p b > balas 5 (loals) 881 o Ked ((Conl ool ools lis Jasws sloysiiS polas 5l 55,5 (o568
Sgb oo 038 o odld L (VV) S jo lagyT 51 S aS O Madliym o590 (b 5o 0o salice (5500 (slgp0095 |
R dgSolog e sl 5 Sz S wldiaplan (2K dlaie (sligy 5eSiloo 42 G A (slaccundsn ;8 laylsSolug e
ailaio sligy alie C cobyo 10 JsSlugie 05585 obiiioploe (2l K0n ailats b duslio ;0 B glaciabss 5o
ool 53 e 2 35 Cadge 3 50 )3 00D a3 S OleSilug e (OB 4 LSy el Wbiieple (2 Ko

(Markowski, Hannon & Rasmussen, 2006 ;/4:5,5,) s,ls J3E 4D

12 August 1991
Cloud Development along the
Sea-Breeze Front during an
Offshore Flow Regime

gl (638 IS b LT bl )l (KigSy 9 (Bl (8500 Sy 9 50 ool 40 (o S0 3l ilad (1) JSCi
s o ol (5 SN s 103 (53051 (b 52 138) CanwgSTIY o

2046 UTC 10 June 2002
Ty

radial velocity

(B 511y (U3L (@ 53 o3l (390 & o gy e 53 (o e 0915 s 4 ) o iy (51" cyglsSaLuvg jao (1Y) JSC
4y o /O eyl asgly) Yool (950 40 (258 oI35 30 cgls Julo 1ol 3 ool cawaay cyloly (MS™) eleds e puo

3, misocyclones


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

VO olSon g bad | cdpar 50T

horizontal e
convergence ) , ;
’

>> ambient »
> ambient \‘w\
ambient - 5 E \

< ambient \W ,é’ /

c'
N@g'

A
@

, /
—%/// ]

8 215K0d (Cawl ool 0010 L Janxo sld S polio I 5,5 (il yuw) gl aSo Lug juo (o9t Joo .(VY) ST
) g 3 o 31 o5 o 0T Ml o5 (b 53 ook oalice 550 slamodss 31 sleizas auly y ol r byhas 3 (oL
09l 0 0D o 0318 LS

==

Q
e ——

Lolyd (o clio con 92 0355 50 Sll) jo (SBLD iz (GeKeal )lge (i 50 Jlao ) o0 Sl 4
e Glagliys &5 29 oo onalive (Selins Sl 5l ol oo o St 4 Cod i Sl (S p e Sdpen
b oo Ay led 9595 0 Ige 0095 50 b (Bl (8 pem 132 &S e
Lo dgb_co o0sals coglh b Lulidio 8,5 a2 88 o5 ZaglS ¥ 5l 2aS g,k b elidio 5,5 oI5 (glaosh
L) 53 a5 bls s & s 5ty o5 (alinoss iz i o (bl 02, o 5 ol 4esS slo s
it el bl ol Anl dawg ol obels b slial, 5 45 wls il wish e ol ol 8l s L
sl (s 2l5es (pl &5 o )3 09800 rogl (rm Slamosss 50 ot (B p sl 5o (2 Ko
dpen sl jlisle Lol (asie Sielns bYs o @ Yl ] 0gd o0 il bogl saind [0 Yaore Ko
Sxeal )lge plo )3 4 dwyoo S A 3l S ae DL Sl 3 laesS bl Sl b el
crslio 92 0095 5y 5l (25 (sLily )0 28 jam (6,5l ol (Son S (03,55 1 152 0355 (gl po L 45T (Seoliyoge
QdS 0 7y (o5 Wiloads S0 boasy plu | yiaS Yleia| a5 Cd pan 33900 (6,551 slooasay il bl b
JS) ol 4285 Args gy 5 55000 B35 sk ye Cdjan S90 oS Jl y0 iS5 S5l i jen 5l 5wl oS
o o8 Lt 3850l wil B al yo (g5 eaY (Vb Blie )0 (g5 p0aY ()0 slean ] v a4z b Sl ol (OF

] [SCie



http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

IPF slay V5 ojlacs piniy 3 ot Jlor (oo bl gl )15 ollisini Fvs

FYG el a4y g aid ) oy o151 o 5150 51 Al Arugd (slgpdiams 45 (Giloj (JKb gelgy Slog 3l (omSs .(F) S
I r5) Gl 0w 5 5l Alo po 9 Lol 4 3890 B gb po L pod joid AS tluwl o e (sl dalgi 4 9 00,5 Sgro

(0,501 155,
0000 UTC 22 April 2004 Fort Worth, Texas - 2332 UTC 21 April 2004
w
o
L
20 | T
ot
-
-
300 o
400 hes -
—
S0 R
- V
Y
700 -
20 2 -
~ |- CAPE = 1622 J kg Ve
90 |- CIN =0 Jkg
1000 j
A" -3 -0 -10* o* 10* xr o &

S o 1. gua5 Wl 355 Cygyg8 53 Toof o yal ¥Y 50 ©d o 00 lo3l 095 40 39906 < yor (6,5 5LET 51 laiges .(10) S5
Jlods (S ol 18+ 53 (5yu5 (JLgh a5 a3 h b pod 0I5l g C yod (w3 58 Jomdliy (§5 51 g (F4LeS go0ld
Cawl 00 (asiino 0)lgale YY:FY UTC cacli yguai 50 05liw coodle b a5 axdly arwgi O0UTC celw jo G3ailed Curige

ol yho Cd pod 00yl 30 Hlade gilxe lod Bas b o (Conly Cuomw)

< ot (5,551 Bi> (sl e 0uiylo3l 5351 o9 AL
By b e Crep 30,5 Bis 8508 0d)lo3l (65,51 L g s 8 e bl gl Slen galai 4 Lo &5 LK
sols plis Slalllas jo .0 ai8 )5 Ll jo Bred 005,05l (65,1 dle yo Wb Ol By Sl i cpl 4005 o 5]
RGPS NPT JOR-UH RS VO CSpS o PRt | IUH % JPU P EAPU rOW PRW

Iy S8 e0 slos (sdiedgm Wlgi co ol S8 0m o5 jlojl Bds snims (jlis oS asly lgicdy Cosb, B>
Obzen )5 sk pe S8 pam (nl 9929 b o)l 392y (8 yem 035k 4T 098 0 oS S)lge (S )3 S Sgume
Lo 5 cusb, oo jo (Soleal o lo 0925 S oo (Sailei |y (a3 a5 Jilaw 3 )lge plo ;o .0l god dnwgs
Wls il Soles 50 ands Sldlas b oo cdél 5 Wgh cod Sbags (#8ly by jo (IS gboas ol o LaI YL jo oS
55 i1, ol S o 2,00 5 5 3405 5 ool 45 a2l o2

&S5l J el Cdien 6 T cnlie Luzes Slml sl laie; Sier 8 00 035k (6551 oS 4z S
s (5o 003,35k Bi> by 2 jen Sl gles 4 G ((Fole 4 8 e

S5 et b M Bl o5 a3 lyaais Jl 350 ol drlons Jyons (sa 33, 31 52
ST dyen 5l e Ll 5l g 5,0 eledl 515 b el (250 00dylo3l (55500 0 y5eS 50 (B pem o yid 53 il
3156 ey e 3l gty JGh 5l cion 612 O iy slod 5 Ty STl DS o 457 9500 (28 s
s i lp &5 39doe (558 rizren Bl Jlal 05 o plnl S (59,00 Djges &5 S jen gl
4 g ol Cdrem 55 6 cdien eledl 55l Bw 5 Jeily slos ol 23Rl b B lem iy slos a5 Igpac,
(15 o 45 L 1 Sy s oy e 45 55 ol 03l il 5ol on JU L 5,00 U
a5 Gl (] B 0 Fy o (8 yem 00303k g B )5 gb e Cd e g y5akeS slasols b ol pen Cd e (5,5 5e]


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

Fyv Ol Sod 9 olad | cdpan 5, TiLET

4 bl 5l g cdyen el 515 b e grlas 51 iy Jlaml gl iy glod 5 OB DM o (g )lnly (23
e V315 4 a8l AT glgmain (59,0 4 Ggal e Sis (slga LS 15 sl conlial wl3T 2 pen 515
a4 oly] Cdyem g gV gLl slasls JUit! el Yoons 45 o o i O j)led Jonils slos 5 (5,5l Lials
5 2l DY o 5:Siloo L g (g JUiil 2o 00 J05k dnmslone (sl 1503 i) 00,5 o0 VL Slelis)|
Lygrya Ygana )5 cnlailige (5500Y yoslipos (1 (B L 0 b sslome Sbishoe Vo0 B0+ (sl Jomsily sloo
Hrei Of 5l dren odi)lsih aruloe adgl Jolie )3 oS Conl lpaatay (19,0 4 Lae SiS lga (Sl @
L Jeily slos ol )loe LMW s 5.5k (sylo (slapann JWil b d pan oas ol aSulogz gl a8 .l 0uls
Az Sl B35 b e Cdpen g Cdyen oniylo 5L (65, ABL (Al slaosls a5 wanl ool dwle Slelas )|

il ool &) Slawbre ol o Conl Soe Slalosl

actual cloud

relative clowd bases and depths
predicted from measurements

Sloged JSb &1 b 55leS bawgi o (6 S0 Il Caghy E e 695 2 Si Y (AE (53,5 FIYL JSb 50 .(17) U
Sl (954365 & S (5 yidy 215l 05155 G110 il oo (25158 95V (LAtlE diged (59 32 4T (JjaIeT cCaml ounds 00l (LAS
920 95 ol E8 > (b 33 45 S3aeS 4l g Vb £ Ll 315 £l ol il oo 3103 35 s GRIE (9 » &S
551 yolio .Cowl &Blg 9,Yb (g5 0aY 0 (M5 jebods 45 09 )51y il ol (SLd I Al b Ay lio 50 ol (oo WS (0
Sgr0 9y ol 9 Y (b ) (5 jaileS aSlal a4y wilgi (0 o jAIleS S 3l oaid duuwlne b o 0035183l g Cudpod gy 53 iy
.(Weckwerth et al. 1996 ;/4:5,5,) ol wluws 035

1945 UTC 12 June 2002 0-1 km mean shear
v B L s e YRR AL AR aman

4, lifting condensation level


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

I s V5 0)las oty 3 oot Jloo ot llpin o3l g0,y 15 liin FVA

Vool 5931V 59)00FO ULC el )0 (0 gelanw YU yioglss’ SO 51 @38 iz (Silao (8! ghallo elaw (fulod (1Y) JSCi
bohs 5 o255 oyl jyo akaiim bs bghs aguer JI)5 g0 36 oz s bebs ol sualcuwdas ol (oubadyo loly K 51 a5
e a o 31 iy a5 (Weisman & Klemp, 1984) ob o5 yicuz (6593 yuudd 4 003 o0 yLid [y Sl s 2o o5
S0 22595 Blgis 55145 Cansl jalmad D9 gl el (wlakosleo (55 704Y o 4 0 (L 5 2loyS LGL >
bl i ST.abl b B il b (ool (Suazn 1510 Sl 55w 0,5 sualine il Gl by b e oiylojl
D91 Algs JSiuo (o (y3aileS Ky ki gy pod (6,551 (ansild

e - -
= pomm—

T 1 45 (2lgaims (@ (318 gl ool dmlono & b 003 )I03k 9 Cudpod (o yiuwd O iy (5551 polie .(VA) S
45 (09 25 63k e Ve Colid 50 (il O jlo LIS i 9 Juumiilty (5lod b (g iums « SKiFsol (330 (P8 b (oo
iy (65531 2 0Uo . onsl oh duns lio a0 o0 &5 O 3131 by 5155 &1 (yuhams y yamno 30 (Kiinol JuSid (g chiarids (N
Voo 30 puSiloo Slaoguas b lgpdium 45 (Sloj 53 g o0 0y JSUb 50 4 (glaigsay (b pod 003 l03) i o (o yiawd 5o
29 GosnS Oy 5lap &5 (ol capaz O (5lgh Caomw 50 b 50 il (oo (3158 (wlieo Gos b GLBAY) (5 5ol
(OB (St 35 0 5l 48,5 p)cen] S8 (095 310 9929 (o) gl Q3

600 N
miby \\mmm 1 undiuted
mean@ r, of | surface
fowest 100 mb | parcal
Ml
o i
200
SO0
1000

2929 9 (K po8 o ez bad) s Gy (Hxbaws (glgp i (513 (52 198 (5lod 45 9 o0 00 (yjaile cnl Ho (1A) IS
Tk y9lmo (55l oo Voo Calnd 40 Ty T ks g LS Cond 90 iy (slod (Sileon by (31 gBians (515 2y 00 o3
o 43903 (5151 .05 0929 iy (65 HET (5l ol Gaip cnl 2929 b ol o y £ pod (lod 4y ()6 ez ki) (e
P25 9 oS luy Byl (Soladg0 5 slo,log05 (59 30 0uild 385 Sled yrammo 31 Wilgi (o0 (535l Hebar ol (glghdinn
S3roY (5930 3l lghdiuun 45 (5 yoammo 42 4298 b 23 5L (oo V0e 5 (Saoliudgo i (il G S g b lgddiuny 39800
bo 3L & o 1 (Ko 0 125 (o0 plil 920 Lo 50 45 (DMWST g WS (o0 (b dians 45 (6 yrunn S (o0 S0 WIS (00 5L
1y &9y yomno g dious digei sl .(Crook & Klemp, 2000) 5,15 (5929 < ygu0 53) lg2 0395 j 0 Slasial jo 1 o Cawolins g
45 iy 9,0 ELadl 1y ki 43 AT G (xS0 b Cawl oo T el ouls 451l SKEWT - 10g P jloges yo a5 8 15 o0

5, Lifting Condensation Level


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

VA olSon g bad | cdpar 50T

AT YL Lo y0 4z 5 T @6 l5T b pod 315 b 49 ol jgliiody 3 alisdo JolB o diain ) jaae (61 (Sl
9 9, eLall 315 YL 50 69955 sl 5o bl jo (Jg cawlodd STy g 95Yb gLl 5155 15 30 (59959 G OL >
s o0 by )Y g LB 315 YUy SCis s glep Jold a5 J3aileS gly o594 o131 < yos 515

el 3l ool b ¢ gV Slelis )| 4y asdl JUsl (gatiuy (19,0 ;0 (Seolinoge s lo Thg chends jlado 0515
e Koal S Conl 00l 558 epe) prbaw jgloe JSulgiSa Ve B 00 Lo O Loy LS s g ity slos
Wil ol S g sl ol e geam Hlome (Sl gxSa Voo B0 4 j0 dian 59,0 4 Laze (slga 354
plsl 35 Sden (Par 2Bk iand 3k (3B i &S (ol oRgts (2 (g 055 (oed pll (p9 e Sl iy
B ol itz 5o (Siseel Gl can 4 9 Vb (slgadtng Cogh; g Led (Sais p GhalS a0 (S 5 0,5
(VY 5 Vo Ss)en] o35 5l oWl atey (655 5 awmo
Al S 4 4l Ko el Cien T3l oailosl ST s Las ol (g58 ikez 45 ool Lime (nay
O 3l ol 035 Ol s o0 Sl (5 Y Slsmosg Lawgi (oo JSB 4y a5 0l lae bawgs b
2 ok GME &S G peaY (2 )l g saslowssa Sk Gz aisel sl dgpaieg 5 Lo ol i
by a5 9, Vb dis Cugh; g Lo 5l (glaz ;o 09 b ge (o) asll )3 S (oo Ll b (e slaailoles ZBlgSS
digad sl 0950 5,V Ay o)y Jauomo 5145 Cel lgp (S50 Sy 5l (o0 55 Wi 1l lame b (Sl
by Sl (Sen a5 (Jonilly (5l ST cadly JSid d9d o0 3)ly 9) Vb din (19,0 4 &5 Lazs (sloa 4z 58
Sl3Tcd e 515 L 9 )b eledl 515 a0 350 9,V diay ol (oo @8ly 50 ks oo ial38l 05 0l a9, 41 anmo
5 e pohis Yz ol 35 Csbo o b0 (55T (sl ol (550565 d3n (50395 (sl po a8 (L o 5
Banacos & ) wes ilidl 1) Csb e a¥ GB35 wilgs co (e SIS 4y a5 el oo 0095 10 Slaiel jo (3B &5 >
ol i o g ools alS aiey s, & ]y 63858 sl ,z el S celisl Lylos cpl by «Schultz, 2005
4 haame glga Sl jeie ey eLSL 15 4 dty &S (olSin (> sy Sl 28 jem gLl Sl 4 5)VL lgaatay
2 D9 (owyp B gl pe L6 jen dxwg jslateds ST 2 pen 515 (VL 50 canliol (Jaime Lalyd o e 19,0
oS 50l iy stz @55 e 0ailofl 5l AT 005 e LT Glej 28 pem oS el (l K00 (sog0s
Olis lgs oo iy as,lai 5l solazl b .(Jorgensen & Weckwerth, 2003) 54 5SS el culoly oaisS ol
3l Gawas Sy 003 ol (6551 Y 5l e gl (B AT o) Lawg a5 ainy 3Lis g0 @SB G (g yieS aS 0l
Lol 5 Oile Oygods (sly salgs> 1, ol cden

=+2CIN (&)aka,

Wmin


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

I s V5 0)las oty 3 oot Jloo ot llpin o3l g0,y 15 liin FA:

f =0 min t = 4 min =8 min 1= 12 min

el
PRVRY AN

o Amx
0 Bms
&', Km
f = 0 min t=4 min = & min t=12 min
_ _ - m - @ -
- = N
0 &ms!

- @ | £

ol 035 O4d 055 00 085 100K

20wl Ok ez g 9 b (S sl gl 5105 50 (ale S 318 Gilwand Cda Sy 0 Shes (29,5 (V) JSS
30 IMS™ bghs alold b) Wil cae s «(30,8) Jumiliy 5lod g (Foanii yp X-Z amivo 50 alaiio gl (oYU i,

b y920 (595 w000 Lt 1) (ol 23)) Y KM 515 50 <ol (158 0l Gl b g (Vb ) 0l o3 e 99 (g3 Lwdands
G0y 90 .Cawl 0ul 0010 L6 90y e Caound jO (2 € 0L Adlgo B alatio pdaw Ldilouds asine b b (g oS g0 Jolgd
3 §3lwdand @l 1) (V51 £9,0 9 YMPST bglas alold L) KM (St slacKamy 3 (50,8 456) "0 alaiio whaws Sy

W80 o0 i (Gl G9)) Y KM 15 50 coll (058 0l oy (65l 3 (YU 3l pgws <y3)) W8 iz


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

FAN Ol)Sod 9 ad | cdyan 5, 55T

990 0l bl pd ol 50 il oo Gl l33l (el )9,V oyl 2 ey 535 L 69939 SLOL 2 59T ok K1 sebas (Y1) IS
Slaio jebas (590 0033 il ol Wl b (Snly JSb )0 (K98 o (iS393) ol 03,5 iy (g il (535 @318 & o
30 98 1 s SlgF 0 0L W iz WS Ty il b o gl U2 yo 50 b iz 9Tl HT 5 il < pen ST
Ded olem S pon

(St o Sl (8 yem (o wd 50 (nly (6551 0 psS 1 3 Y 50 iy @ e p alal) alie oS
@l See adlais I o5 gk wo iz B es cpaiz aSl Jds 4y Cdyen 0 il 6551 (b)) Hskear el
ey iy a2 e 35 e 5l alols az o cpl by sl 15 Stie el alols (Wilson et al., 1992) ¢ easY
AT 31 Gty el sl G5 gl ya 2 yem ST 45 5 W (65504 wogdleds 09 g0 Siosllasl g5aileS gl g
sl S 45 i ol ya liiopsles i, Kod 4l b sl YU olin b adsl o8 6l ol> slacsls a5 Loy o
el S0 leas WS jgue e 05yI05k o3yl odilagdl 51 L ond _Sig,ly S KraSd s ¢ e IS5 4
ol 51 odume b Cdran 55T aods jsbay S sgama |y # dolee 1S Wi e 5 009 e HLid e il
Send pl olidie ;3 SB35 9 (Wl slacdle plad 25,0 winlb (nl i S8 p0m Glos a4y (Solw 4y o5 2o
5 9l gloeyy olaal jo ugh; 5 (Sitel Kol aiile sl plo 11550 odledy aitd J> b6 S j5boa, a5
el oy ol (gaman Ll
Cobye Sépen Sl (ul 0 aS 1010 Cdyen dangi )3 (pete S legls 5,V Sloraias g BL
A Oy sl ¥ Oley sl At G950 & (B Ll 5l g sl slisyee plej a8 0l ISl (el Ladd 35
oy il (g sl bgrpe djen ()55 Jlaizlay o] Bdo g 2 pem 0 lojl (51 4z )5 all sty ofi] 2 jan
2> Jemdly 6550 9575 (258 b dyem 2yl Sl (i 22ly (Al wls sl s Sl i s
Sy 0ylo3ly 651 45 ol sl adate 0 ey Gis Sl ahSen gl 5l (BT (8 ien oo
Slr 5 e (4889 10 Sl eSSy SSas il a5 s pslal ohis (e lojlgale polal il SasS

el dpie BeolisS LS sla o i


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

’f'f)leé“’f °)La“3 "o—‘,u.; 9 ot JL“' ‘f’w’)—v,’}k Lf")-’)b"-—'ll“ oy ?AY

o el IS s ST aaS oloul |y dove caghsy aiog wiled cod Cugb, 51 s3U Gule e b o Sen pl ol
S5 oo bl 1, 8 (ol ke ¢

2l Ko 090 oo cdnline lgn slaodgs ;e olaiel jo ol Kes ddlaie jo e ol O v LW cos colys jo
Cugb, o, Ked (plpls (i o ool jon oS8 e o b aS o 1o (AVh) ol 88l e o ol Sed b 095 (b5l clush,
oS sligSal) L3518 lspaty (Sal@S) ) eaY Cusb) (ol 85 el olen (65 eaY Cugh; (0l 85 L
85 sy sl 3okt ol ol sams cn 1Sl so JE oljT 280 515 5 5,3l Lt 5 B (e e o5
DS o 0l B e malS s a1y (g i 8 ed o yiwd 0 sl (65,50 ol5T S en 15 A o 5 e

S pod (i 50 Jumailiy (6551 9o a8l £ a5 51 CB pod (g yiwd 50 il (6551 Jolds G 3ailed S 5 glaiges (YY) SOl
b o jlasly Y ol 31 a3y YU Glapdims 45 2l 39500 YU 2T (mrbd o 30 (o) gedaw 31 Tgd 51 (glddms (oo ; gl
w0 by o n

S8 o 8 Kol o Gl ins ot ey 5185 Gl o8 B ool 5 ol Sl & 2SS
Laoee b dulie &y jorte SLbl e Cugl ) o5 slsa b dmliia 53 p ) o 53 Cugh) gozs ) o] g b SzoS
s 3025 sl s 45 gl o 55 1 lalioNa MBS il e o (Sisal 1 9 o 535 o 1,
Sl b a0 & Gl Bl b 51 5085 55 me Cash, 45 bl s 5 0l o oy g e e
T d ol b oo olomyl aigs ols Lt |y ST,y o3 )13 o 88l G b e Casby dipdens 3l o0 ool
S e 59l 3l 092y Slylou slaglae o Jol jo 45Ty

axdly gl ) yob
e s 51855 osb e Cyen o 5T 5 Lol 15505 (Jg el 00t s gy psbar 4z 5 L (e slag sk
4 Sy gl b wled 50 a5 2lse O jglme 5l 095 (695,5 JLE (85 o e S jem a5 Sl (e o (ul
e Ygoro 1) a8l 9,0 dilaie 15 )0 Lopitans 45 305 (55908 S p0 (nl 42 )5 2055l 00 Cewd vl 55,V
4 e Slg oo (Dae Vsb g Wl B)5 Dol ye S8 pem 3)l5e )0 (> eghS iz a0 (AL Aol b S

D9 59,9k


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

FAY olSon g bad | cdpar 50T

3oy 53 09, Vb ol 2 pem 515U wliny (e s b oled 50 slsp B 010 5l ey e iy 250
31500 s lade slils ST st ol cdyem 515 e wlans SIB 0l 1) GBGH Gl Tgmaians wobyj o lo 5L (55 51k
S5 S)Is Sl (e 09500 Vb 0 o L) 05 Sl Y 513 5l a8 plgaainn Koo ledr 09, YU il (58500
2 yon a5 | g ]B Wlgs oo alspain Guiz a3l Sbj (s o1 (8500 il (5351 5 05 s (51800 003051
)5 2sbye Coyen (35 ook L pen b mhaw Lol jo aiS Sloitdy 0gd e Ll atdly el )] 35 b e
Ok 4 S5 mhas b uled o a5 gl 55 093 (6995 (5L 995 o0 JSO Sl (55 peasY (YL yo aidly glis)|
SMe> S bd (5 9 Aled (g5 0aY (YL 3 et ;o pling audl gl 85 Csb e S8 e S oo S (e
S35 5 lgpdinn cpgd dged ;5 B0 £y Wgdoe Hiue 05 SM 59y 2 (in) S S S s oRgh S
Gloo il a5l eghS Ve e B a5 (59,90 (ul 0950 Y dpp o] Cdjan 5l5 4y a5 oS0 U ager haws
eyl G5 Gab e Cépen b bliyl o a5 aore (9,0 0 sdslcwsd g JG3a5leS TY USG ab oo anlol jslils
o yewd )3 Joily (6551 W31 418 Vb (Glgpdins o5 390 dzg e o0 ol | Sl 05 A Ggwdad jo axdly
S35 5 e 0 )Ioil (5551 (o5 Sl shls ol (g eaY b 5l s b slsmatay Sz el S yen
SETVL s agez sy B3 sb e S yan (215 el 0,55k 5 Jo5 ) s ol b (8508 (s 55 il
a3 oo &) S b b (a4 ol 50 feghS do iz anl B (pl a5 05 o
Wlyny a5 ASS @ 0y 515 @3 3L 4 ellin STl aBly glisf Sl o 85 gk ye Cren cCundy ol 5o
O el 31l g azdly gl )| 85 sl e e 9 ST b pan 515y (e b (sl (slodinn JUE] s
Al Foais

Cdpe pl ol s bl (xbaw e B85 gl je S8 jem idly gl G35 gl e S8 jem (sl (65w Dl L
el aS slasgFan copl 029 Lo s glasjl 4y (g3la o ls o Ll azdly elas )| & jlie aS™ aie8 o1 a8l elas )| 3,5 b o
FoghS Y5l k050, e )8 fab o (b il Cdien 4 bgype s VU Cdjen 5 a8 gl Sl 0 st
G5 wsb e b yan il 413 )3 e SiS Lams oll s Vb Slelis] 5 Wl e ombans Ay e cand
reiins 3L g iz aile ol ol olas) 5l keSS (b 85 cobre Séjen b anlie 0wl el
bl e 5 S, el o)lie andly gl 85 osb e cdpen I (AL (ol Wil S e sl o GiSupl;
o 10,55 2 Cny S5l sl lgmengs 4y Seai sl (6 e bl ) oy 8 aSul Bs a isupl; (xbaw
axlye Il cnp) L3l b oS oolin g 3 (ke (5 9l 3)lo aidly £l )l B3 Cob e S yen 15 (S Jloia]
OLES o)y Ngd oo bgnpo adly gl Cdpen ar yniay ) (BYS 4wl 5 iz b e Ral5 998 o0
FoS b iz ol Jlatl w1 Joe a0 6 155l lagimg 8 51 ST WIbLS | )0 lasizy b laging $ 4 ains o
los 3L (Gig3 sl ISl (5 V Vgoma ) el onbas Cdjan )l 2 Cjen (pioad ol uL anlss
PSS s 4 S 198 5 g 9Vl ES o e el 40 005 (Slgpains oS aln (23 Ll Laos Sl lgaais
Slml 4 Gl S a3 35 ol 59y » (b JUES (59508 ST o 4 (0¥ opdled am oo &y il atils B
5 il sad e e 5l GyLa0sy0 098 b (shyen slaglish .l aniies ol iz @Y o o a5 o)l lay
Wy 0 )13 3929 (55 00 o el oS ok wyad i

O yiio Cd pod LS Lw
Ty 005S sloargy g bshas (45,0 ;0 K3 (Fp g ke sbeaBl JSO a4 lojlwl U g dieS & 50 (S
o bl apah K5 il slosh 5| Al slao,blie ; i sn 58 pes slaglish Sl ains o
285 Slish goi anals el igd o T (28 jen laplish Sloj az 5 bnS aSiyl e il NS5 iz
Slllas 5l el )T BLLI Lo 5 3lsb (e dlal, 51 T iy ol 5 USe s oo SLT 2 pom (lish slus


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

’f'f)leé“’f °)w "o—‘,u.; 9 ot JL“' ‘;‘..'Ld’)—v,’}k Lf")-’)b’ull“ oy ?A?

(535 ligb (63l o 10 il Slalllas 18 el soeliamdds wed o o baome Sloogas )] ,0 45 goae s i
wydse Sl (oyd bl b Gl glajly gy0 4 p)S lamesss (10,5 NSl b i yen 4T 058 s o0y
5 o ol iz aile plagiuld 4 Cdjen um (5SS 5 wiSu e pglad |y gVl Uy 6,55 05 SlgRosss
Byl (SKws ol Bl (LS 5o laore (SUg,ly S

oo 2l Ken b a5 0055 5l Slo,l (giledd 0 ol S 4 0,800 slacdan g eeln lasme o ala
0093 oé).'i.mf 63)YL» [EPSew] 6)...95 le.ibw‘d‘g la “\""‘5"6" (5.3).043 uoLJLoj)).' LSLQdJLnLu 05..»‘59 o cb}w JL?U‘
gl ol 28 jan 515 b agez s (59, 52 192

8 8l iy i
EF 9 e Saghy (Fred s 3 el (655 b iz 8b ot Wlgioe 35 osb e S ee L
355 )8 s S Jeloe ple JUS 5o b piie cnl 51 SG 50 (3B

Oz S oo Jlosl (lagh slwl 1 g iy LS )..;SL NN Y oads ol laguwlyd 5l ol (5B o gl )8
Sl 5 pe W15 o ob 8 i Al a5 0 ol o3k 5 i il iy 0 b e il S oL o
J.:\ybda ab w.‘;@ S 98 Lz a5 ql 4.3934 A S,y il das (6 l0LL sails o (gl 0y sy (sqwVl s
A8 lBsb 5 Y 3 5,0 sl Gl bt Sy ST 5 e

‘5@5&‘9;‘59 d.f@b.m‘)s I PR w)p UTA.: .Ios.:]a (5‘8‘ G‘jbj OLJ f”jbu‘“"’“} 6‘1.: 6)Lw LSLEA.M d.?-)f
Gl el SoghS 7L 3l gl WS il e (o9 1) (Bsb el (cm i 9 0L @3B i 5l
Uiz polae (YY) USS w09l oo 00l yiog S # B+ a¥ i o8 Jg o laily Jiis axly aSul 0929 b casuw
Ol 51 YL g lwgie al 4l 2o Yo BV e o (815 cind cadl 4l 2o Ve 5l a8 ST segl S P 6 4
.oo)fu_a P g0 ‘59."5

3,15 8L 7 slarS (gl y 295 5 eslod g0 S 3 1y (S ren s 50 dedly 551 5 iz 4 (6,500 axi

139550 Ay ) O)gody dni (nl S9d g0 485 )5 4 (b gl (i sl

CAPE
N = 1U2 (V) 4-"’-.")
2

e e e e
0 5 0 15 20 25 ms’

Ol BI,5 9098 dlacel jo slucl .81 ,Fgoan 9" g £+ icaz" b yioghs F—v 0U 1o BB 5 )5 o abasl (YY) S
of 399 4 conl (o)l (1 i rmly "o oz b BT 9090 (9 Al JSb (50 ol (o b 1 EL )] oind
Uab 15 it (51954 (5 phoghsS F—+ 3l )10y NS (5 530 eml (3w el 51 VU ko akz Ygoso o dgidion 5 503l

6, Bulk Richardson Number


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

FAD olSon g bad | cdpar 50T

Gl ST a5l e B0 e B e Y bawgie b g 6 5kS £+ 4 lawgio ob g o IS S, U
Dol Bye o5 29 oe (22 Lol el gV by Jeily Sl Sl 6ilre S pen s o Jeily (6551 &S
Jeily 5580 bl o il 5 (gl (950 Casb) denal osd et Lawgi ool adss YL slaarY (5L
2,18 (Blyen (Sl 515 5698 0w Slor b S5 (Eyed w5

Lo (oo Cagh) @38 E ped 45 Wb oo il (S8 50m (o e 50 il (6551 L (ol Lo (L0090 Dl
S el ool Glae oz a5 S0 (S (55l olse (ST 50 (55 L000 2 5 mmb Gl oad ailey (SL ol
elagl sl (S 9Vl 0L >

U oSl sl olsh o5 o 5l (ol Bymo 2aslS 7 1 + Y Lasgio ol ST, 75 a4y azgi b Y alal 5o
2550 el ()l8090 etz 651 5 sikme Y2 UP plpln g sl g @y S e 00 0B+ b 5l 3,40
SlaeS gmlamy d0e 5 995 o0 5l 5)LE0s 2 Gliee Oled 4wl 5 S5 (g 4y Cand (B)LE09,0 (cieiz (655
P bes cess a1y (3)la0sy 5 G5 Gsx0 O 0318 51 (B i a5 Ceol o iy a3 ol cl el
5 polos JLle @ le8 (ul 5l (25 9 958 (St (e )0 ey (6551 LS (9P (0L gp Dol 4l
b ataly gl Sulk

@97 o (Splos 4 (IS B0 5l eS) GlaS g lamy soe SosS polie sl (B)LaGe 5z 9 G55 (09,0
@ 5l i) Shn G1aS gmjlamy 0ae 00 ikl aigd oo lapish fiivg Dad g pslas 4 y2xie g W)lo ea b
e b sladshe 4 oo oS S @b 1) 9Vl Ly g a8l Lales S)LS (9,0 2 ilh o (LG9 45 WS (o0 Sl
IS e (s s g agez Jawgs alls o charzme sloasir @ diey oz sla sl a4z ST 050 o0 olisS (s
oad yalls ol iz 0 oo w3l obsS jes Lo jaie sla Joku a5 05 co (58 502 ailobis 4y yomie A j0 A5 W55
@150 o8 & Bk 3l 5 o0s] S a sl sVl Ol 29 S lasis 55 SIS Gl Sae e 5
a1 63,k G, Wlgi oo sVl Ly a5 WS (0 Ol SIS Ggs,om) das o5 0 900l 1ol 8
e Slge by jlsonge &5 digh o Ll QMISL pl Glgieds diiins 68 9Vl 0L 2 hilo 45 plap gl s
slad Jy ol ove iluancd (o9 slaplsb ;o ibly oyt LIS SIS Hgs )l Sue 4z 5 s
1y ol o8 G ke (53 Wit Ysane S o gty 1) (500 s o Jomiliy (6550 Gy il b
50 Jeily (65,51 b sl 0L 3B i 5 ol (DOsWell, 2001) wuols 5 558 o5 slayligh |y aiS o (o)
OSoe 0k @B iz g (pen s )3 Jeily (551w &5 s oo L iz e Shaus (e eyt
Srrmgl Sl iaiged sl 2l Lol elsil 5l (5 plnilm jo Bl o5 slaglish I 6 saiSadss ol
Ol o5 g Sal guVb Gl 2 (605 )0 b il Az b cenlite (Bl 2lgb (S L dadiSly (9)0 50 (3B (sl
L oSl Jodo el ats 4515 00g00me (39,8 50 JBlao ((yen o yiwd )3 Jomly (6551 Hdx b cenlite 9V
9o 4 (Fovell & Ogura, 1989) sgi o 8,5 b o Cd o Sods cyae Job lojle duais a5 yzie ob oS8 i
el iy cde

Ol cdrem Y Sl)5 ( (Soal ¥ 50 5Vl 0l 2 (55, 2 ok @B iz a5 WS len sl (al S oyl
45 0y slop 3y 9 Gk Gy 45 95 gyl ileS oo (Sad G5 gaY iz anld el ) ol 5 aes
w0 (RalS ) (Sl ¥ B3 5 wiS 1) (Sl ¥ eVl Gl ojll az B eogd oo (5,L500 5 s
Ol @ S l9a (B WSS 4y Sy o5 (n iy Slajl G9a Vb lagh,z 4 s Bk ) &S Slyd o
2 Sl iy Y (Bl lga Sl cal )3 300 el e s VL slagl 2z 3)ly &S (el (S VL
G55 2959 &Bly )0 00,5 o )b o3Il (I3 s 0l Y 590 @ Hlool DS aly o a5 gVl B s (g,
Ol (Sl gaY s5m Vb slapl 2 5 ol anj sloarY (Bl 1,500 b olyon a5 5V slaply> 0500 &


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

I s V5 0)las oty 3 oot Jloo ot llpin o3l g0,y 15 liin YA

Ol sy g oad (Sizal Y (5)0 4 ool Bl iy JEH o s Y (B bl lor wrs o
Olee O Lolyan 9905 o0 ()b D3 (55 s cmel )0 oo JEI Rl 5,0 42 5VL Slapl > L ol jen 36
SBeal (n 5 sy (8 Dl il o SRl S o (5 (e (595 2 L A5 (S ol 0 (g i 0y
Ol 4 (a5 b 5l s (658 s slool il s Y PO L P o a8l 1 Ses 5 glams Wl oo

(VF ISl 55 farme (568 itz boljom a5 000 85 ¥ ol it (555 oo

(a) (b)
40 401

anT 3T
3

2+ DI‘/’;IQ 6 km 20+

10+ mean wind w+ 0 j 6 km

- } | — u - } - —u
10 20 30 ame1 10 20 0 aoms"!

& G g Gz U 1y (59308 9 43La5 (@) 15 B,5 5390 . lbgb b busi o slooly 5 3l 35 ke (o il (YF) IS
Yoo 30 (2B ) (lgb 4 by wo ok (5l 1o g .l (D) 51 5olias Hluws (@) yo S5 909 Job a2 o0 L (D) yo Bl 59092
A o (595 B )Tg39m b Lamgi o iy y15 3l il b il Loyl g 8, 533 L3550 99 5 T2 yieshiS % g
e 31 £ 1, T533 16 9500 ol logb & by SlaSy (5 332 b cmlisie (ligls &7 G 51y 5laylo 2 Jgb o5 oo
D3 o0 LS 1y (o)

55 o 5V Slagl & o |y e $laer 5 005 slali 5 558 Olisk (oo S bl
y5lss 3979 4 geVh slagl > 5 50 3 slen UB)LaGg 0 5 Sk GilS Codgamme s o

A2l 213 5 ke e sy o i 5 et (2 e o Sl iy L 45 S e
SASET 50 ol 15 05 1ol iz 23 on a3g3 4551 55 4 il aliys o L3 LSS dai 5575
53T 4 s iz ag> SIS 59y 2 el (IS8T e sl Azt 53 el (i age slatal y3 19a 55,
P L Pd (Lal3 55 o 4 lse (98 55,k S (oo (00 bojl |y )5 b e cdjan ] (slil 4 a8 o glaasly
355 digiy a5 1)l5 (8 em wpuz laaisl (TR )0 S ager QU 59y 2 i)k ke Az 50 o il
S ez g bz slge 69 YL e cans iz 50 Sl SN b e 85 Cdien poplejle o
Sz a5k A e (i BB 5 aBlpbile Gigy e 50 Bl nlpls el s o j5boa,
Wgoo Gz St bug S5 gy Vb S Wil SasS (LS (ren o)l 5L 6551 ST 0 oo
Olpeds (25 45 Sl obsS yoe Jobo b ablplojlu e ©)g0h Sdpea (ul S (aopleile |) saz slaaisly
oalie b T (6, 5ET 45 el Lo g jlodrnds o o ololids b jad 5| ales ol dgub g oilys (SMISLSE b yan
SOl JUS )0 5 (e dgex Slael )3 198 (59, VL charoe lawgie iz ;0 Bb oo ST ol s0e YL
Cdyen |y ] plgi oo a5 6 y5bar 098 g0 Waz (8y00 laaisly ojbaiz (6,5 a4 e oS 0ad aii e (>
sae bawgie polie b o] (6,551 a5 conl Slagiloand ;0 ool olulid Cdyen 5l oles opl ilgs slasbos
2Bboe IS Gglm

970 (59D S LSa 09 oo Al pl (605 S 4 i Jatme Sy i B o)L (nll A o5 jsbles
S 853 3 i 35 T o3pts Seobiss B L6 bl T 4L o o olish s i 4 e ] g
ST ($lag s bags ke i 5155 sal i e g i Lkl €313 35 1l 515 5 st


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

FAV Ol Sod 9 olad | cdpan 5, TiLET

oS (ol g jluacd (o oad glulid Cdyen 5l sled (pl 0,05 oo plonl il sz agu 5l aS B85 Y SB jLus
5 Olsb iz glgil o salal, 5l slaods YO S 0iS o alien 1AS (gl das o5 polie b o (5,55l
¥k jorme (Sad & ]y gk Dad g ee Job (aoplejle (lEl wlie 5l (B paes e )l ol @SB i
ol g o) aSg jsboas g o 9 ¥l jymme (Sud & 2yt el iz 45 WS (0 Gl ez 5 iR 00 bLS |
SLolsb 5l s ks b oo S8 92 59,V &30 (nl e 50 S S der 9,V (950 53 Lo (e Wl o
‘;M CS shls sl s9,Y0 cﬁ‘j 30 Awd (G (59,YL slyls WRS o7, ol e b slalae jo a8 eLyoNs
Hlad 5B Lol 5 e ).._,l; Cod Ab asly> Eon delsl [0 aS aigS las 4y g il 13 lae ake Sl Cod i
69Vl Cad ojls Sy (69,Y0 Sal 5 @B iz 4 g9 YL (S OPW/0Z) sl 3 55 (s skt S
Cel wilg g0 @SB iz 00,5 wais B i lawgd Wilg el dalg> Con yiion dalol jo g YU o AT (glaigSa
cel ligh a5 ol oo olSim ohga bl i (ol del wales 5 sla isu jo 4 slaisSas 08,5 (59,Y0 wais
B ol yme Jobo b g 38 pmn (slolish 5 Byt 055 ol bt 00 S 5, 5,0 Slole > Ans
ol Gl egiar cwl s 69,V ele a5 loo 55 slaggs Yl b e agex 2Ulg5 oS i 1) Olsb

single cells
multicells
* » supercells
+
* 0-6 km shear
10ms™ 20ms™’

Gsllely 4y ol e oL [y daz b Jokw e ol ol Al wilyi oo s0gr0 slagyl >
I8 a4 JBlas wsaz slo Jobow Jlacil (S oo £958 50 Hebay a5 (ogar Hlid ol b jlacslansl
Cd ol s 48l Lo sl e 0L o alh b e Sla b o olaial Gros Y S (59,

el SdeoligS e o Culus Bed oo S g 0l s waly

3,00 ligh £g 11y ;b o yidiens (53908 Gy 42,51 0L G390 by I (U plgheds g glgil cinb (YO) Kb
05,108 il i pod b uilgl oo 5 493l Jelee pLw «(RiChardson, Droegemeier, & Davies-Jones, 2007)

3 B2 el by H(Wg o0 ST o Jawgs by ligh 45 (51l cwiarod 9 b2 g Cagby o5 ygled (G090 @1395 (Jlngylgreas)
255 55wl Candlo g (G3g0e Sb Wy polio (uy alsly 0410 S92 g 00l (g el )l ST pgaal (w30 (Bgb glgil s (Slbgaen
REI PR WP KY ‘_,Lw.a po J,.Lw

S o S 1y oY g e S sn Sla iy 9 Sl Al WL slaplis bue 5 o Sis

sheme )l 13 Gl 2 B3 ok e S pen LSl (b IS Sl (g ke 45 4T iy 00 g3l e Dlallae
v slagluand g Glld Slaalive 3929 a1 oo (Siludand )0 (S Oloj 4 g 009 (Ko B j5bay a5
Dgdise Hlgh cwliboy) g ) 10 wad Slindl 4 jmie aime (olad (Seal o5 aed o )] iz (G
3 g oa el Gund L 40 a8 e LGl palinss oloy b & yiay sayied 5 elidiorlos Lyl o ogdlea
WS ol i 514 amo e a8l Sleyl slassludns ol 00l (g g 0 929 b > b gam oo
W8 ol s STl 00,5 bod asl w4 al ol 5l wlg g0 G pan o)l dulol S pan a5 Jb j0 048 2o
@ Wlg ol glaBbaz 5 Sl Y 0w Glea Lawgi 0ol sloul G pan o ls dslsl C8 00 a5 > o b wsais
Sy (Slgp a5 duuj oo LAl 4y 00,8 bawd cais oloul gl sy 5w slga lawgr a5 aiSl ol 8 el 4 Solo
Sy Slon Jawgs oals Sloul 8,00 dlolu [l3, s a5 WS o el B 1) (Sels st 5l glisS (gl slaaY
S el wile gl (598 slacuiloly b ()b 4 5 oadisiloamd sloply ojluioe Hlgbs 1) Sle slaay


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

’f'f)leé“’f ")w ‘I°"’-U’; § Sy JL“' ‘f’w’)—v,’}k ‘5.’)4)3‘_’[2“ oy ?AA

Cd o iged (6l bl el 30,5 o 5T AT g, 0 G Wilg o rgb o 85 e LSl g oo e 800
e oo ¢y il 5 B8l olal (58,5 Jlai 50 L osill 5 g0 (slaJas ;0 55 slsr Jlie 0 05 slacl 655N L

PRI AR CRUTIONS
Slad on 5 035 gVl OS> Sy Jold Laid oS Cenl Al b e 85 o d e 5l (ke Gl ST 28 e
g cnd o ae dnd iz b (e age olatial 10 198 (59,Yb S e 5IET (glaidllejle JSE ged j0 1 (som
ke gl g0 a5 0y glaaisl L oS plaager bwgi Jbjen ax glaaisl 55T sbul alply soel oS
o185 b e Cdien a5 cwldeyle Culiloly lawgs a5 5 1o 042 awnS sboaisl 5l e dlaws g 0l 5l
SV @laay (5liggp b oyssn by el Cdien sux sladisl 05d e Slml WS g Ll L 5,
85 (4555 3 el S8 pem (nsS nl 0 oo TS oo walE (g0 sl o 4 S | 588 59,V bl
Ygors Llyd (ol g ools andets wis S oo 5ol Jlgie jsbay wazr slaaisl ol )0 &5 slisboinr Cdrea ) )]
S e 4l S (o5 yee Job A Cund aF (Z8500 slaaiBl ) S L g adllojle Daday adsl aiBl 5l as o
ol yorr Vgoxe GMSLT 18,00 lare j0 s 38 i 0925 090 o0 0y iibe o SBU (555 SYeb Dol sl
51 i Ysane S o Sluity 1) s loSs i pen a8 oo 5jaled devsi i Goydad cies slaeiilsly b
Syl S8 e oY 550,mles ez 3l o il cusb, b Les 288 b GubiecS 5 Ll cou asi]
i8S Sloj (S eallyy) Giale)S aden o jlam (oS L 4 Sho Ly aS ol (] 5 4B LSS S en (nlnle
S (Eyem Sl Il s ) el iy (80l e yied )3 Sty (55501 5 (eSS0 0l Sl
Wgd oo WD G slask b S5 ady el (o Gletb S sladobe (nl S9n 5l Saepear a5 51
3995 (518 por b SreclisS i 3l oSS i b olran 98 nl Ygows 1353 slml 0 je slga g o5 ol
Sz O slaals )0 Wl on (B yed oy )3 Jowdly (6551 42 5wl o o83 St sl jleds g 4l p e YO
o 53 Jomailly (5551 b harme 53 Ygona SSL e (slgn S yoai 0,55kS 5 Jg3 Voo 5l i b1
o6 Ylaiol 5 e Sy Ay (59, Vl sloie poo lign 9525 2 oS 2 3 Yoo v 5l i b oy e
4L g0 (Kaalod «(59,Vl e &5 Cancd (Fxe (o (il 4z S el (80 o s 50 iy (550 5l 59
3 (FEped o yiwd 50 JruilnS slass Sl L sl e O (SogS el (o diiin (59)Vb (605 13,13 gadins
2 e s ;3 by (6551 w9,V yo a5 Jl 0 adl ol e ans ame iz L g ol bl
(Weisman & Klemp, 1986) o, oo 4l p o Fr 5l i @ wmds i b oo 10 5 Sl slo o ye

ol 00 03,91 Y8 S 10 0,l9mle g Il pglal & g0t GBS b an sladiges

(A


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

FAQ olSon g bad | cdpar 50T

-

— 2245 UTC[ 7%,

b5 i & ;
2258 UTC| "%, .~ 2315 UTCh w,

gust front ust front

gust front ,

&
g

000 UTC 31 May 2008
[ Starling, Virginla (1A0]
e e
i, f
L 1..f
- “F
i I
b 1. 7
- P
=L 1. =
=y I 2:

G YTV 5IYeef oo ;0 WSR-88D PA U IS 51 (a0 +.8 gl )l asgl3) 5,00y U3k pabad Jlgi (AN .(VF) S

0348LS (2) UTC YYFY ;0 ounlivo B slolgnlo gl (0 .083 0 L 1) glassly 5 e yob JolS5 a5 UTC YYYY

s (6990 Oy iy as.Voof a0 ¥V UTC sove 15 (Cawl suds 08l Las [D] 4o o5bw 5 b 50 VA (IAD (Ko !
(ol O MS™ Ly 15 i0gle v 50 3y 45 o) A3S 4295

assb ‘_,’Jj Wlodds gamaids glasl ol g (slasboss (laslO &g G5 Lol o Cdpon x| b ax S
sSe b (Shn bl e e a8 (Sals @86 L (69,0 5 5y5ld oy lawss sl pl (59,YL a5 50,0
g oo Sl s dunlie 18
Samelipe jld gl cudloly lawgd 9,Yb Gl 515 il ol g slasbais 28,00 slaasbels ( g ap>
s 5l Olgn [y T (Jgome a5l yoe Jobo woonl oljT 2 pom 515 6 Ol ole (ylizxes (559l (59w Lol 10 200 YU
@ Y 0,550 s 4 00 Lawgie 65, (605 el (5318 (goiel 3 B ae pelaw 5l ga B oS o Job a5 e
Vt ASI_IA/t s 5 Ls U‘&'LS‘O as uo)‘)ﬁ .la.wj.' AW &L?u‘ 9> &Lo.s)‘ quJLA l; w‘ f‘).s H ‘SM)‘)J as w‘ Guo?.’
D3 o el 00y e el 4 a5 Conl L350 lawgie oled d> i, (oS
H H
Wy V¢
s 5l a4z 0I5 o oo BB B BT oy Jpans yen Jsbo o yee J5b ol ool il
3,18 0939 (slansS pl 4 WU slapl > Ladd Al o ol 40 4 30,5 o 5T (GlangS pl (SVL ;o S olml b Jgore
(VY L)


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

I s V5 0)las oty 3 oot Jloo ot llpin o3l g0,y 15 liin ¥4

(& (= (z
height height,
e o
| 119

3
2

J“"EJL

54
g 4
3
24

48,50 (S 0S Iy o 30 () 9 Egk Ao 30 (0) @yt el 905 Al o (Wi Jgome A3l S Al po duw (YY) S
(Doswell, 1987 , Byers & Braham, 1949

Sop slojlwil 4 a5 oSyl adsi b oS aws 0 &) Esk aloye (o )0 SlaesS Rl 59, 2 S Sl al> e

S IS5 4y sloansS ol ply o Al po (ol 550055 (oo ST iS5 5,V Slapl 2 05y 5 Wiilgi oo a5 it
Vb (slapl 2 51 aSST 51 L ¥l slagl (9550 50 192 (3313 slapl 2 bawgs 48,8 IS (51 05 e 0l
90,5 Uiy (il S ee arnd gVl (6,5l ol Dlilad (6,05 Wiy, aalal bt o i)y ol (9950 50 €05 90
Ol el 5 0SS oo i |y (e Sbbage (St gt A 09d e slml (s 8 L (rl e 2 50
Sy sl alpo b (o 50 005 oo Sl Ml Al o oy (il 53 508 (0 2 )0 |y (e aiS (aled (i B
6571 b ceslizie ailey (BL g e g 99,5 o0 adad (5,5l (59, g g b oo (S (59,00 1 90 (S 55k
Pl 00,5 el iz agz Lasgi Cesl (San sz glaaisly (i agez b ol e (5B e pus 5 (8 jam 03l
9 Mhee (R (sl oad JSas (S Glo b S5l Ol pl i a5 0 5000 (s S UKD @ (8500 gep08 sla
BB E) 0 e Slgd gy azilin wiASy Jsb Cele uaia el (See a5 39,00 (3l 5 00d indl g oSy (gl
sz 3b g8y Jleizl ansioe &5 b i) dmdin ey 53 b Bl 5 ol Al ye (Sl 53 Ygene Al ye
5 G Giabe o Lol e 5 08 o (0, aiied St Ld a8l s sloa (5,0 4 3,k o5 ol ya

Glaisbois cépon

S yen SN 5 (Browning, 1986) coul Jlglp oy shls Yoome sle slasdye ;o lasbois céjyen
cloly Gail8 o] 50 a8 ez agez slaial jo wa GladiBl )0 Arws bawg Glaisbaiy Cdyen (SlisL ST
B Y lpoyhie aisl ,o a5 Cosbly ol M5 55 090 0 ool 00,5 o ol3T 28 en 515 b lgpding Sgmo s cdydds
sl 5l oS5 aS ) wlieS )5 8es slaaibls was sloasl gole 6,55l Jg sl o plgs aids 7
Fovell &) b aslsl celo aiz b il oo Gladbois Cdran S5 (p pouad by oo pglds sl Jgoro
o3lailay oS 5 Lol par ol o G slasel jo o y5e slaol 5l slelgs 5 (Dailey, 1995; Fovell& Tan, 1998
US54 s 0L 5 B oliiiopyloe slaailols b wlgi o glazsbiois slocs yan (Marwitz, 1972) oS slxyl IS C3
63)lye wiile Bl iz Cdjen S S5 5S Slamlide 4 A5 (pl Baa (YA 5 TV JSL) 0Bl ol jon auSCs 8 bolas


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

4 olSon g bad | cdpar 50T

Ui awgs Glabois b pad Jaste 0gd oo g0mme 03,5 o T (g3 slassluans ;o 8,5 slasls lawgs oS
il 4 e Vo B+ Sgan 8 aslS B b o gl | s ol it BV 455 ooty st a0 b 8 ol
Eroed YA S8 il 553 S 15 s soms 5oty 558y s 33 il (5551 Sl al 33 395 5m ol
Gl BWl Al o a4y ol o4lg Jl jo V aisl (JSG oYL ise 0 e e plad ] egd Sl neST Cden (5
69Vl a3l (6,5l wlgs o yloly STot ool £l )| sl WL &S > (5518 L ol o a5 sl (5,1 (6,05 ISCS
&SI 0 Fasl b co ialidl 55 ol STess coudsl elas ) sl a8l (59,Y0 Cas o3lail o a5 glasgS ey cails
Sla il e e &y oVl i 3l ey 480 )+ oy 45 YA UK e i 5 amiasls S8 S5y G510
Oldiw Ko a5 83l aS o)lo o lglylgn g 0ah oo Gl als jl>0 5 00,5 Hee (sl 5 515 51 ¥ asl ab .ol
Gy dm diBo Ve aS YA S ol (i 10 00,5 e 510 wax 4l g amo e dslol drwgi 4 T Al 0gd iy
S F Al wo S e 5kl ] camdd g oad o> ¥ aBl p logieg 8 gy e e Y 9 ) sloaisl wes
8 ypot dgdin S5 Lipe 4557l no e aalol a4 iy a5l 5 398 e a5 ol Al ye 5 suiejlS
Oyin Jyore laaisl 09 o0 ¥ aBl Kl O asl o F asl 3K Fasl ¥ asl L ¥ oasl
220z Gaasl sazms dxwgi ol &5 28 al 018 o (65 1 0ad (655 5eSils ol s s L 28 o 4 il S
sailobs &8 > 00k Jels by Slal g 8y glas (YA JSK0) aisl ol (1Sl b glate (slacgs o el g ol
S e 0aie gla ke 51 G e oS, g Ll ggamme lgrea (wlidele (S8 e slaaslels wile glasbois
sl as” Jb jo s so gy By5 ok Kk awgs baaisl cd )18 Lo jaie sbaisl 51 G o o8 > 09l oo aid )5
Galh ;045 5 s v g Wi aSl lp Gwad Jlew (]S 0ed oo a8 wil 83 5l i a5 S5 >
Oz 615 n e Gz &5 gy e laarez bwg 65V 15 09 ST e b r (2s 5 Sl Gier
5 6oVl (T JS2) 958 o0 waids )l o)lil (29,5 Slagl > b ks e JBs Lol b alais 4y (29>
& Lad 55 sl eadadss a8l Lol aS aitee ol oyl 15 0 oo i b 0ol suVU b gus iyl Lz sloasls
Ol bags a8l 5 VL et oS o cillie b cdblge Lanmme (n iy b3l @3 oL iz b b e (881 lsB L
G &5 Sl ol Sy (7 JS8) 9l LFC 5l 4 oy sl 60l Jlomms (ild sl (snzr a5l i
09> oS (S agex Slel j3 9 b Gl s SLSy Cgzr WS e S (B 56 (e (255
w2 b 203 (s (Solos 4 Gl (000l 6S) SlaS gyl dae SasS polie sl 800 5 3L

Wigd oo bolBsb iy a9 palas 4y pomie g a5 lo


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

V1P F Jlgs VF ojlois oy 9 G Sl (3L pinr pole (60 3,5 oliniini Fay

g oo Jloel (o g o Caomw )0 Wax (GOgm0 Sl 2 (Jekw Wiz (50 (lgh Adgs ST I e (YY) S5l
Aso S5 5o 03y )1 38 Cawly Caomw y0 0S|y (g3gr0 5oL >

'
=

| T e———p cell motion vector
-

| =t propagation vector

o —p system motion vector
gaE
|

B G yoglsS Voo Sgu 40 &85 ol & yew 3 ol Cawdds BI,F909 (o) 1399 4o Ve 4o Jokw iz & pod (YA) SIS
CS o g jlictl (Jokw <8 o a5 9 yl10 g Cawl 4l g yio 1P ioghS £—e y0 L Hlo p BB 5y OK Vici jo cd yon
@) b T (2 Che 50 (28 e Com ) HLAT AT Cawl (oo -iload 0310 (LAS 15 widd (o0 (LS | e (IS
b Gisan 1 ¢ Jliagylgicar) il lauo (JgRadls At oonih oline Uil as g0 5 41 ¢ U 1Camsl 03915 (0 Cemas
(CIN &1y i b 392 b0 €97 Jsumo Jo aldg yo o5 Sl Ls


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

Fay Ol Sod 9 olad | cdpan 5, TiLET

(DOSWel, 1987 ;1 418,5,) « glais i b pod JolS5 Sosilonds (YR) S50

(@)

.._N_.

LG JERE
P Sy
(b)

—
5 LFE L LFC
— —
& B

WOy bwgie by b 4Bl Wiz buze (0 9 ABLCT oy e (] 50 (s A bawgd D90 dung Lo (V0) STl

o (o Ky 41 29 o0 S s b AT (29,5 Ol g g0 0010 (LS 3)3 9 e oAl b ST g Ll (Cunl (08
oLid 575 LFC g o 0013 (yLid ol gl sild & yguods yligh b bad yo coiitn b o babas 51 (5 o ol dudons ol .ol
oo b bud o (A1 gl (0 50 098 o0 0010 (yLiG b 0 10 (G S b 0y dazmsge I LU 81 ol .cawl oul o0l
b3y b9 g pie LIS i 9 B OOl cogdlay ol ol 001 (y LS (i 0 210 Lo il b awzro (5390 3L
S 295 SALB ol ouh SKai b ¢ S A ol 43 dgmo Cudle T b ol pod  Jauzmo o b () iSon
DS gl (AN b g ;00 L (@) 5o (S g

P D PR R W ‘SiMT sy gy )ldgT S i JE o oy AV Jlocbls a8l slen

3L e (T L ol yom 5905 oo ()L D3 (555 o e 10 ol oo JUI Bl (5,0 4 5Vl slapl 2 L ol en

W8 L (Lol S dnwg 0y b go Ll S oo B, e 63y 2 L AT e il ey gk s
ASb Al B)5 b pe S8 ped WALT )0 seee SIS WlgT oo (Selins

b (295 oo (Tolow 4 a5 (00 5l jeS) laS (gmylmy d0e S8 polie sl A)LE09 R 9 G550 0950
ool @hyd iy JESH cams op 5 Y (881 loolis slop .aigi o b Beb Slinn Dol 5 pglds 4 i § 35,10 o0


http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

’f'f)lef“’f ")w ‘I°"’-U’; § Sy JL“' ‘f’w’)—v,’}k ‘5")")36—'[!“ oy ?Q?

3 9 dbos JES ol 950 4 sVl slacl 2 bolyen (o3l by ae j0 5 ot SiSuel Y (45,8 4 855 9
s ol pos 33 (Bl e b e (T Lol e 9 05,5 o ey han j3 Sk a9 (5L LS (S5 G
Ak il B3 gl e B pad WAlS 0 e (i Wl oo Solins (WSB HLid Lol S arngi Ll o ol

&Lo

Arnott, N. R., Richardson, Y. P., Wurman, J. M., & Rasmussen, E. M. (2006). Relationship between
a weakening cold front, misocyclones, and cloud development on 10 June 2002 during
IHOP. Monthly weather review, 134(1), 311-335. https://doi.org/10.1175/MWR3065.1

Atkins, N. T., Wakimoto, R. M., & Weckwerth, T. M. (1995). Observations of the sea-breeze front
during CaPE. Part Il: Dual-Doppler and aircraft analysis. Monthly weather review, 123(4), 944-
969.

Banacos, P. C., & Schultz, D. M. (2005). The use of moisture flux convergence in forecasting
convective initiation: Historical and operational perspectives. Weather and Forecasting, 20(3),
351-366. https://doi.org/10.1175/WAF858.1

Brooks, H. E., Doswell I, C. A., & Davies-Jones, R. (1993). Environmental helicity and the
maintenance and evolution of low-level mesocyclones. Geophysical Monograph Series, 79, 97-
104. 10.1029/GM079p0097.

Browning, K. A. (1986). Morphology and classification of middle latitude thunderstorms.
Thunderstorm Morphology and Dy-namics, E. Kessler, Ed. 2nd edn. University of Oklahoma
Press, 133-152.

Byers, H. R., & Braham, R. R. (1949). The thunderstorm: report of the Thunderstorm Project. US
Government Printing Office.

Crook, N. A., & Klemp, J. B. (2000). Lifting by convergence lines. Journal of the atmospheric
sciences, 57(6), 873-890. https://doi.org/10.1175/1520-0469(2000)057<0873:LBCL>2.0.CO;2
Doswell 111, C. A. (1987). The distinction between large-scale and mesoscale contribution to severe
convection: A case study example. Weather and  Forecasting, 2(1),  3-16.

https://doi.org/10.1175/1520-0434(1987)002<0003: TDBLSA>2.0.CO;2

Doswell I11, C. A. (2001). Severe convective storms—An overview. Severe convective storms, 1-26.
https://doi.org/10.1007/978-1-935704-06-5_1

Droegemeier, K. K., & Wilhelmson, R. B. (1985). Three-dimensional numerical modeling of
convection produced by interacting thunderstorm outflows. Part I: Control simulation and low-
level moisture variations. Journal of the atmospheric sciences, 42(22), 2381-2403.
https://doi.org/10.1175/1520-0469(1985)042<2381: TDNMOC>2.0.CO;2

Farrell, R. J., & Carlson, T. N. (1989). Evidence for the role of the lid and underunning in an outbreak
of tornadic thunderstorms. Monthly Weather Review, 117(4), 857-871.
https://doi.org/10.1175/1520-0493(1989)117<0857:EFTROT>2.0.CO;2

Fovell, R. G., & Dailey, P. S. (1995). The temporal behavior of numerically simulated multicell-type
storms. Part I. Modes of behavior. Journal of Atmospheric Sciences, 52(11), 2073-2095.
https://doi.org/10.1175/1520-0469(1995)052<2073: TTBONS>2.0.CO;2

Fovell, R. G., & Ogura, Y. (1989). Effect of vertical wind shear on numerically simulated multicell
storm structure. Journal of Atmospheric Sciences, 46(20), 3144-3176.
https://doi.org/10.1175/1520-0469(1989)046<3144:EOVWS0>2.0.CO;2

Fovell, R. G., & Tan, P. H. (1998). The temporal behavior of numerically simulated multicell-type
storms. Part Il: The convective cell life cycle and cell regeneration. Monthly Weather
Review, 126(3), 551-577. https://doi.org/10.1175/1520-
0493(1998)126<0551: TTBONS>2.0.CO;2

Johnson, R. H., & Mapes, B. E. (2001). Mesoscale processes and severe convective weather.
In Severe convective storms (pp. 71-122). Boston, MA: American Meteorological Society.
https://doi.org/10.1007/978-1-935704-06-5_3


https://doi.org/10.1175/MWR3065.1
https://doi.org/10.1175/WAF858.1
https://ui.adsabs.harvard.edu/link_gateway/1993GMS....79...97B/doi:10.1029/GM079p0097
https://doi.org/10.1175/1520-0469\(2000\)057%3C0873:LBCL%3E2.0.CO;2
https://doi.org/10.1175/1520-0434\(1987\)002%3C0003:TDBLSA%3E2.0.CO;2
https://doi.org/10.1175/1520-0469\(1985\)042%3C2381:TDNMOC%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1989\)117%3C0857:EFTROT%3E2.0.CO;2
https://doi.org/10.1175/1520-0469\(1995\)052%3C2073:TTBONS%3E2.0.CO;2
https://doi.org/10.1175/1520-0469\(1989\)046%3C3144:EOVWSO%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1998\)126%3C0551:TTBONS%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1998\)126%3C0551:TTBONS%3E2.0.CO;2
http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html

[ Downloaded from system.khu.ac.ir on 2026-05-15 ]

[ DOI: 10.61186/jgs.25.76.16 ]

40 olSon g bad | cdpar 50T

Jorgensen, D. P., & Weckwerth, T. M. (2003). Forcing and organization of convective
systems. Meteorological ~Monographs, 30(52), 75-103. https://doi.org/10.1175/0065-
9401(2003)030<0075:FAO0OCS>2.0.CO;2

Kingsmill, D. E. (1995). Convection initiation associated with a sea-breeze front, a gust front, and
their collision. Monthly weather review, 123(10), 2913-2933. https://doi.org/10.1175/1520-
0493(1995)123<2913:CIAWAS>2.0.CO;2

Koch, S. E. (1984). The role of an apparent mesoscale frontogenetic circulation in squall line
initiation. Monthly ~ weather  review, 112(10), 2090-2111. https://doi.org/10.1175/1520-
0493(1984)112<2090: TROAAM>2.0.CO;2

Markowski, P., Hannon, C., & Rasmussen, E. (2006). Observations of convection initiation “failure”
from the 12 June 2002 IHOP deployment. Monthly weather review, 134(1), 375-405.
https://doi.org/10.1175/MWR3059.1

Marwitz, J. D. (1972). The structure and motion of severe hailstorms. Part Il: Multi-cell
storms. Journal of Applied Meteorology (1962-1982), 180-188.
https://www.jstor.org/stable/26175559

Richardson, Y. P., Droegemeier, K. K., & Davies-Jones, R. P. (2007). The influence of horizontal
environmental variability on numerically simulated convective storms. Part |: Variations in
vertical shear. Monthly weather review, 135(10), 3429-3455.
https://doi.org/10.1175/MWR3463.1

Schaefer, J. T., Hoxit, L. R., & Chappell, C. F. (1985). Thunderstorms and their mesoscale
environment. Thunderstorm morphology and dynamics, 113-130.

Weckwerth, T. M., & Parsons, D. B. (2006). A review of convection initiation and motivation for
IHOP_2002. Monthly Weather Review, 134(1), 5-22. https://doi.org/10.1175/MWR3067.1

Weckwerth, T. M., Wilson, J. W., & Wakimoto, R. M. (1996). Thermodynamic variability within
the convective boundary layer due to horizontal convective rolls. Monthly Weather
Review, 124(5), 769-784. https://doi.org/10.1175/1520-
0493(1996)124<0769: TVWTCB>2.0.CO;2

Weisman, M. L., & Klemp, J. B. (1984). The structure and classification of numerically simulated
convective storms in directionally varying wind shears. Monthly weather review, 112(12), 2479-
2498. https://doi.org/10.1175/1520-0493(1984)112<2479: TSACON>2.0.CO;2

Weisman, M. L., & Klemp, J. B. (1986). Characteristics of isolated convective storms. In Mesoscale
meteorology and forecasting (pp. 331-358). Boston, MA: American Meteorological Society.
https://doi.org/10.1007/978-1-935704-20-1_15

Wilson, J. W., & Schreiber, W. E. (1986). Initiation of convective storms at radar-observed
boundary-layer  convergence lines. Monthly ~ Weather  Review, 114(12), 2516-2536.
https://doi.org/10.1175/1520-0493(1986)114<2516:I0CSAR>2.0.CO;2

Wilson, J. W., Foote, G. B., Crook, N. A., Fankhauser, J. C., Wade, C. G,, Tuttle, J. D., ... & Krueger,
S. K. (1992). The role of boundary-layer convergence zones and horizontal rolls in the initiation
of thunderstorms: A case study. Monthly weather review, 120(9), 1785-1815.
https://doi.org/10.1175/1520-0493(1992)120<1785: TROBLC>2.0.CO;2

Yang, M. J., & Houze, R. A. (1995). Multicell squall-line structure as a manifestation of vertically
trapped gravity waves. Monthly weather review, 123(3), 641-661. https://doi.org/10.1175/1520-
0493(1995)123<0641:MSLSAA>2.0.CO;2

Ziegler, C. L., & Rasmussen, E. N. (1998). The initiation of moist convection at the dryline:
forecasting issues from a case study perspective. Weather and forecasting, 13(4), 1106-1131.
https://doi.org/10.1175/1520-0434(1998)013<1106: TIOMCA>2.0.CO;2

Ziegler, C. L., Lee, T. J., & Pielke Sr, R. A. (1997). Convective initiation at the dryline: A modeling
study. Monthly ~ weather  review, 125(6), 1001-1026.  https://doi.org/10.1175/1520-
0493(1997)125<1001:CIATDA>2.0.CO;2


https://doi.org/10.1175/0065-9401\(2003\)030%3C0075:FAOOCS%3E2.0.CO;2
https://doi.org/10.1175/0065-9401\(2003\)030%3C0075:FAOOCS%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1995\)123%3C2913:CIAWAS%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1995\)123%3C2913:CIAWAS%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1984\)112%3C2090:TROAAM%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1984\)112%3C2090:TROAAM%3E2.0.CO;2
https://doi.org/10.1175/MWR3059.1
https://doi.org/10.1175/MWR3463.1
https://doi.org/10.1175/MWR3067.1
https://doi.org/10.1175/1520-0493\(1996\)124%3C0769:TVWTCB%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1996\)124%3C0769:TVWTCB%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1984\)112%3C2479:TSACON%3E2.0.CO;2
https://doi.org/10.1007/978-1-935704-20-1_15
https://doi.org/10.1175/1520-0493\(1986\)114%3C2516:IOCSAR%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1992\)120%3C1785:TROBLC%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1995\)123%3C0641:MSLSAA%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1995\)123%3C0641:MSLSAA%3E2.0.CO;2
https://doi.org/10.1175/1520-0434\(1998\)013%3C1106:TIOMCA%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1997\)125%3C1001:CIATDA%3E2.0.CO;2
https://doi.org/10.1175/1520-0493\(1997\)125%3C1001:CIATDA%3E2.0.CO;2
http://dx.doi.org/10.61186/jgs.25.76.16
https://system.khu.ac.ir/jgs/article-1-4155-fa.html
http://www.tcpdf.org

