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2 . Mohovic & Placko

3. Chantraket et al

4. Wang
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ﬂ-_\)fniﬁ

02 @olc g wlidlgs

oo )L@ o b)LA.\.-B < )JA

SINLG slopoals sUxs p oIyl Gie Jladks )3 5)S3 53333 (3930 Jalal

(logm HLadeS a5 adl e (VYAY) o) Ken 5 b eS
Slas )3 1) A (i e B L3 05 g (e L3S
Sl @iy Gl pl iSOy el 6,005 sla g
ooy gl 53 S ez OVAY) e Je 5 (Ao
OB G lp |y JSalgSe 00+ 515 50 oSN ez
ALK g olal e iyl caws a4 Jwo )l e 6,0l
el Sygon i) Gl j3 1, S5 saay (VYAF)
OhlSe 5 (6,5 Wdged (o) hden 5 (Sualindge
i ol w3 S5 Uil &S wols ol (YY)
93 Olnl el log 9 &5 (5L 55 5Lid o Bileles (3 S
3l Lid S (s wlebus b8 a8 wiols olas (V¥20) 3l
Obwl 55 S5 G0k 4 el (loges 9 E o LS 55 2
AYY) ()en ¢ atan olo) cul oud o loes
sleags g 0,8 slool slacodlad 51 o6 G sloog,d
oS5 ogaze )3 IS5 oy 589 50 s Jelse 15 0
Olnl Glizee bl o S5 Bk waee Jle gu)n 50
358 g Cadn (S 2 dop (G090 DI > o 09l 092 g 4
9 Oyxe ..Aj.b)f o)Li'al olew (_gbn)o 9 de.'l,g..\.o ‘_gb”)o W}Ia)
by (ITR5) o5ad 5 Camgdindyss ((1TAF) o] San
G 5 OTAA) s (VTN i3 5 wlie (YY)
3,5 4 0g5 Slallas jo 55 (VWWAA) o) Ken gy anld
5 sl By il 5T 50 sz (sylull sl asls
aS ols lis 95 de Sladllae .axisls o] ayses o
597 Seoludge i b Shg 9 sl slaasls Jlos
S E585 e 5 b Slo sy e oLl
Oloie @ ol puSiie liw ypd) axlllas 590 dilaie ol
S35k e ey 5 SLL Gl (Gl 058 Jled ol
Shdigh (oo S5 oy jlars Jlo Jsb o 45 cenl (s0b;
E8s e ol p3¥ Izl sy ol b ablie (gl a5 oo
SLsSIL G el sas (o tagh (ol 13 00,5 asein ]
SLL slegasly le p Glond pl 0 S

il Tb agzrlse 55 (5550 Slapls (lyms «Sealiyoge s

009 dazgi BB ol e Caiz 4 Cand YAAD -VAYY
a4l jo byas aje B ond el S8 S 508 sl ol )y
A5 it o Jlo ol gl 5528 o Jla
316 s 0y Lid sy 3985 (VYAY) )L g (5 o8
O oz 59y 5 U Bl LedeS sl il 55l g G0 Jleds
Al o adhaie cpl wal o)L, Gla b b s 1) jeaS
5 &lubl sl asls (VWWAD) Lils) 5 o Bolo
oor s Qledel adlare (28508 Gl 65luygsl Jemily
sy 4zl ol 4 (VYAY) )L, 5 Blys (6l aioges
S9) @5 b9 LS, sl bk g8y e on e &5
el & po a2 39,9 9 (e ()ILL Jsle 95 Lo ()]
)0 aS .LM_‘J; AM (\Y‘A/\) "‘)‘).ﬁ-ﬂ 9GP o
yo Yeoo Sl 568 Glaisn mhw ojlaile 5,0 oKl
JBs syl jo bl jo as ols olas (VWWAR) Mo
29 Bl gy Sl 08 (B g9y B eSis g
by sy w3 zly 4 ) olile S 5,05 slo Uy 53
A a8l 0 (VWA o) ¢ ol SLS aisls cons e
sobay Skew-T  Jloges 5l 2 5e 5 bl sloasls
Obled Sgie o 1) i g58 (YL Jlal moly 5 (0,
olas Lol cde (WWAY) )Ken 5 oMo ai5le oo
X9 L sl > 3905 L 1) ,0uS ) (5,00 sl g
ity o pe ol (6L ,o 5wl hae by
ooy &S Wl olzd (WWAY) LS g lgal
JLadaS Cooli 9 JoSas S s a4 )l sl jo S5
LadeS sbml g JSwbgiSa B0+ 5l 50 (Jlr 9pm) oap
Jlods (GlwasS sblie By g ae) slagh)l S w9
OhSes g ooly (il ivged gile Juw 1) lpl oy
8o s alele (6,85 JSo 0 a5 auzsl e (YYAY)

Lol oo (Bl S 09 bl d (lpl 0 ogir wlidegle


https://clima.irimo.ir/?_action=article&au=160842&_au=فخرالدین++ایران+پور
https://clima.irimo.ir/?_action=article&au=353413&_au=سعید++باقری
http://ensani.ir/fa/article/author/47099
https://elmnet.ir/author/فیروز-مجرد
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https://elmnet.ir/author/سحر-نصیری-قلعه-بین
https://elmnet.ir/author/مهدی-خزایی
https://elmnet.ir/author/مهدی-خزایی
https://elmnet.ir/author/اسماعیل-عباسی
https://elmnet.ir/author/سحر-نصیری-قلعه-بین
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19 . Convective Available Potential Energy
20 . K Index

21 . Showalter Index

22 . Lift Index

23 . Total Total Index

24 . Lifting Condensation Level

25 . Precipitation Water

26 . Skew- T

27 . University of Wyoming
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http://weather.uwyo.edu/wyoming/
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30 . National Center for Environmental Prediction
31. Grid Analysis and Display System
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ABSTRACT

Hail is one of the most important weather hazards that always causes a lot of damage to agricultural
products, so it is important to know the factors that cause it. In this research, the occurrence of hail
analyzed based on instability indices in Northwest of Iran. For this purpose, meteorological codes related
to hail (27, 87, 89, 96 and 99) in the years of 1995 to 2018 were extracted and analyzed statistically.
Instability indices such as CAPE, LI, KI, TTI, L.C.L, PW and SWEAT were used for hail patterning. For the days
of hail occurrence, instability indices were calculated from the skew-t diagram of Tabriz station. Then, hail
occurrence days were clustered by using hierarchical cluster analysis method. After that, a representative
day from the third cluster was selected and examined synoptically. The cluster results showed that hail
occurrences were classified into three pattern. In the first pattern, the instability indices were weak
and hail has occurred at the synoptic scale. The second pattern showed the instability conditions in
the atmosphere with the occurrence of hail and the ascent of air in the region. In the third model, the
instability indices showed the intensity of the thunderstorm and the occurrence of hail. In this model, the
Convective Available Potential Energy (CAPE) has increased, which indicates the buoyancy and ascent of
the air. In the third pattern representative day, the formation of cut-off low at 500 hectopascal level and
the presence of low pressure in the Southeast of Iran has caused hail in Northwest of Iran.
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