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Introduction

Each climate type is characterized by specific attributes that, when prevalent in a particular
location, establish it as the dominant climate in that region (Alijani and Kaviani 2018).
Consequently, the climate of a region results from the long-term effects of weather patterns.
In this context, complex climatology methods are recognized as valuable tools for
determining weather characteristics. Researchers such as Hidalgo and Jogla (2018),
Piotrovich (2010), and Ferdynus and Marsz (2000) have contributed various articles
exploring the impact of weather on aspects of life, economy, energy, and more. In complex
climatology, the classification of climate types is based on the daily patterns of various
atmospheric elements (Piotrowicz 2010). Among the methods utilized for determining
weather types through a complex climatological approach, the Wo$ method stands out as one
of the most prominent.

Material and Methods

The data utilized in this study spans from 1985 to 2021 and encompasses 39 synoptic stations
across the country. In the Wo§ classification method, daily records of air temperature
(maximum, minimum, and average in °C), precipitation in millimeters, and the percentage
of cloud cover are employed. Wos has categorized these values into 16 domains, comprising
12 temperature classes, three cloudiness classes, and two precipitation classes, resulting in a
total of 66 distinct weather types. The classification of weather types is represented
numerically, with the first digit (the first two digits of the frost weather type ranging from 10
to 12) indicating thermal characteristics, the penultimate digit representing cloudiness
characteristics, and the final digit denoting precipitation characteristics.

Results and Discussion

The primary type 1 exhibits the lowest frequency of occurrence in the northwest region,
particularly among mountain stations located at high latitudes, indicating an inverse
relationship with the southeast region of the country. Conversely, from the southwest of the
Caspian Sea to the southeast, there is an observable increase in the aforementioned
temperature group. Type 2 demonstrates higher occurrence values at lower latitudes. In
contrast, types 3 and 4 display an inverse pattern, particularly along the coasts of the Oman
Sea, where they are observed with very low frequency, compared to the coasts of the Caspian
Sea, which exhibit the highest occurrence rates in the country, with other stations situated
between these two extremes. Types associated with cool to cold weather begin with type 5.
Types 5 through 12 are predominantly observed at high-altitude stations, particularly in the
northwest of the country, albeit with relatively low occurrence rates, reflecting the climatic
diversity of these regions. Notably, at the Caspian Sea coast stations, the moderating
influence of maritime humidity results in the limited occurrence of types 5 to 8, with
frequencies significantly declining from type 8 onwards. Additionally, the examination of
sub-types indicates that sub-type _21 delineates the effective sub-types associated with
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stations characterized by cloudiness and precipitation. In this context, the highest percentage
of occurrences pertains to stations along the shores of the Caspian Sea, followed by
mountainous regions in the northwest and west of the country, with other stations falling in
between.Ultimately, through the integration of the main and minor type codes, final codes
were derived. Analysis of these codes revealed that the dominant air types at the stations are
those with occurrence rates of 20% or higher. Consequently, during the study period, the
dominant types identified according to the location of the stations were 1_00, 1 10, 2_00,
and 2_10.

To establish a grouping pattern among the stations, a clustering method was employed, which
resulted in the identification of three general groups. The first group (A) consists of stations
located in the southern and southeastern regions of Iran, characterized by a very hot and
tropical climate with considerable cloudiness and minimal precipitation. The second group
(B) encompasses eastern stations as well as certain stations in the western and southern parts
of the country, which are further categorized into two subgroups. Subtype (B1) is
characterized by a frequency of weather types below 60% for types ranging from 1-00 to 2-
10 throughout the year, exhibiting a relatively high variety of weather types, particularly in
the colder seasons, including types with significant cloudiness and precipitation. Subgroup
(B2) comprises more central and southern stations, which, in comparison to the previous
subgroup, demonstrate a higher percentage of hot and very warm types with minimal
precipitation and a relatively longer duration of occurrence. The third group (C) presents
conditions that are markedly distinct from the aforementioned groups. Subgroup (C1) can be
classified as exhibiting a Caspian climate, characterized by reduced weather type diversity,
with primary types extending up to group 7, featuring cloudiness and high precipitation.
Subgroup (C2) predominantly includes stations in the northwest of the country and
showcases the greatest variety of air types, ranging from very hot summer types to very cold
and freezing winter types.

Conclusion
The investigations conducted in this research reveal that mountainous regions exhibit the

highest diversity of weather types, attributable to their topographical features, the recurrent
occurrence of air currents, and the transmission of pressure patterns. Notably, this diversity
is most pronounced during the colder seasons of the year. Conversely, meteorological
stations situated along the Persian Gulf and the Oman Sea, as well as certain stations in the
southeastern part of the country, predominantly experience hot weather types. These regions
are markedly distinct from other stations within the country, exhibiting the least variability
in weather types, which suggests a degree of stability in their atmospheric conditions. In the
southern Caspian Sea region, while the number of weather types is limited, it primarily
encompasses warm to mild and cool types, characterized by high cloudiness and substantial
rainfall. Other stations demonstrate a variety of weather types that correlate with their
geographical positioning and the influence of pressure patterns and air currents.
Consequently, it can be concluded that the meteorological characteristics of different regions
are significantly influenced by their location, topography, and proximity to the sea, with
stations in close proximity exhibiting notable similarities in their weather patterns.


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24]

el PG RS

3 & rrea-vyr s b L
YOAA-BITA :@}‘(L_y el

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

St

099 w9y S p olpl (2lep o el

TS gl gl B g n s

3l g2 oy 5l oINS ¢ Ll pole g ol 0uSiils (bl yixr 09,5 ¢ )y SLise! Jgincd oukiomns 99 )

ha.heidari@urmia.ac.ir :aobb|,

Oyl easlodly b oy g ¢y Livwamn o610 ¢ Jawmo (539 5 4ol y g Ly 00STiils ¢ ol ool (g 5550 .Y
mesgari.ebrahim@gmail.com :asbb |,

PRV

Ao OleMb|

S50 il o] Woe Y eb euldl calis jo Sl » ailjg, sl e cilus
oS P (b8l 0 S, b (gg guiuainb (g wlwl p Gideds ol 5o 3yl
YA o dligy (il 9 Sl gl g s pSTae (xSl (Jlus polio gls pio
b assdls Ll )L&T Jaig AlS HguS 50 cmwlio (ST y A Sy gruw oK
b Plell 5 Ia5 0 oSG L oled bcad g colawl YAAL-Y-TY) Sloj 0,90
B G ¢S Glacas cm Taes ;90 lod (ol Glacad a5 3505 (asuics Lo o
Iy G5L s99 9 bauwgio B o8 (Ul oot 4ol 58 yidicn i (o8 3 sboS Lo g sl
el (2Llls (ol 09,5 ¥ 3 )lg Guuddigs (g j eoliiwl b e 39l 0 Jold
Glasuliio b )0 4 (S935 95599 £ )l cCanrBao arod Joxo 2 LSl pi b S g
log 5 (slailaie S 5 1y 3l (32 5eteo <y L3188 55T (3l 5m0 ool 2 Sty gins
2 192907 gl (rmani 5 Wlgi o0 g ol 31 ol gl islo 5lS 50 o I
g G305 (5)yglS duxte sbaiae) yo ke (Jloj lroyge (b adkie

O g8 5153 colasiwld g0

o £g5

oy Al

lee.)é 6.1)13
VESY/LT
165k &b
VEY Y -
‘s &b
VY YIYA
:)L.‘L..’Jl C.".)U
VY- YIYa
:,;,g)BT)L&JJ é.g.)l}'
RN

HEYS{PRW Ly
dgp o

(93
- souldl g 955

lA}lC L;J/.g[,[f&[é.bd'.sz o9 ‘_gL».».n » L)‘)"‘ @‘5@ k_gl.&sw ‘_g..\.«.:w OfF-%) M‘).:‘ Sé)iw& 9 > (S>> ) |
http://dx.doi.org/10.61186/j0s.25.77.24 .\ +5-\YY «(YV) YO ¢ L/ i>

QOO

BY NC ulfwy ©

u‘ﬂ’r‘ Gn))|9> oKiils :J..i‘:lj



mailto:ha.heidari@urmia.ac.ir
http://dx.doi.org/10.61186/jgs.25.77.24
http://orcid.org/0000-0003-3099-3798
http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

VP F il VY o jlost oy 5 Comny Sl (3 Lblpi pole (60,15 olisuiini 1Y

doddo
g g0 il S 0 5 oy Job 40 5 LT 0 5 ol e £985 sl S i 2 (slailate o Bl LLo Vool
L lse e S 5o T e85 1S D90 50 85 ere sla S L s Sl ol ke I o e Ll el
iy Sy o Ty e S 51 3l any Ty ailate S welll Cgz oy (VFAAD Slsls 5 Slxale) 541 anlss L]
Lesly cnl 5o 0,185 oo (2l 50 ailaie ol 68l 5 ol ansle 5 Sl slacudlad S oS cun Yol o
sl ozmen 6013l 5 Cunl l9 (Sla Sy (et Sz oadais s slahs, 5l (S oS S oolidpeddl slo g,
581 oLzl T35 gyl 1l atea 55 o g (Vo) 5o g ugtas )8 (V) ) g s oY+ VA) D5
los S paiie 1) bt oYl . g

Olodl szman (210,555 )0 T5lans 5 zykae VAYY JLo o 5,08 by (60,8 Jasgi 1l (oall (5205 5 (oLl o3
Ol Cov g gun) elbdlsnr gloolKins! 5l ol el 5l eolatwl ulul 55 e Sals P b samieVL! 4
aislo lgp s SO laie o Ign lo T dsm (e G, ol (VAAY 28 )68) ol sols Lo s slacus
ol ol 5 Glolidlsn nS5 plolid aeldl g lsp o Mol aSiliz (VAAD FSamiel) o)l SVsb
YV 00158 09 so iy y25 (6 piamnas] (50,5 elgil ganails 51 lgieds S g cwlidipeddl j0 a5 S0 (Y4 )

1 e . .- . P - = .- /\ .o

UJLMJ‘ 059y @‘5,% 9 u‘ oY )l L;Ioo 7_,..».4,.5 89_».: ;.1»..\4 3, Gt @”l‘“’“’w‘"‘b‘ o aS cowl (g u.JJJ (Y‘ YA @js.iw %
Olple (VY TSl 5 gugg i) aibioe ddlaie G b alall S Cond 4 Slger Glaptus 5 Lad o Sy
oSy » (e 92 i o Glie 2 45 85 Cgazme ((2)29) S55d5 5 05,5 22 Olsiee |y (oS F ganaiD

N sn €(1490) VM lonSslsS oman g0l Gyl ax 4 VATY o | oS 5 sanail sbabs,
L sedsly 53,3507 5 0,V e ) oty g 5 0,001 5 530,850 AYA) T SIsY 5 pige 5 sl (13VY)
OR2AF 1) Lugs T VA Msz 5 5o (T oV F) | jgsl s LS (Yo 1 0) TSy g Joilh g i (Y22 V)
5 soelzmes 7o 5081 (il Al wil oo Loyl et 51 (S M mss sy ol gl o el a8l sl
158 e et (sl Seystoms oy by (229) S3sls8y90 ey o5 Wleogy (Y +ADY -+ 48) M o) 5 (ol ol
ilodgai oS 5 095 dslllacs g0 ddlais

. Complex climatology

. Hidalgo and Juogla

. Pitrowicz

. Ferdynus and Marsz

. Court

. Blazejczyk

. Schwander

. Putnikovié¢

4. Piotrowicz and Szlagor

\ «. Kaszewski

V). Koztowska-Szczgsna

\ Y. Hufty

\ ¥, Besancenot and Mounier and Lavenne
\ ¢, Alcoforado and Andrade and Vieira Paulo
Ve, Andrade and Alcoforado and Oliveira
V1. Philipp and Bartholy and Beck

VA, Cantat and Savouret

19 Michailidou and Maheras and Arseni

> < A 0 g4 « -


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24

1Y e 9 3> | wag Sas sliwo g ol 521 s loed st

Slrde (ozmen (i Wiz p2 g 0350 (I Sdegh 42953550 (S (o5 5 (bl Bl (e Slahs) OlRl 5
el 05055 ol b Lo yo (595 4y g 00l plonl _olidnll ol eyl ool s Sl 1, g (slas liks (VYY)
egaz (nl )3 a5 009 (St i (olidealll bl 2 9057 (0 Ige culidions pogas ;o oadalxil sla gy i
S slaales 5 sladgs Jolo () 5l 5050 oobul 2 a5 OVAP) o 57 9 ol Ll 5 W)l L, @ (lsise
3L sladzin slasi jloslitnl § Sy giam (owlidipall 9,505, L Igo slaosys (ganail a4y (029,5059,0 (Bln SuieS
(8 gy arlin Loy 55 (VW) lhogana dan sloosgs (55 IS 5o Waazi 5| oS0 e 3l @ 4255 (g0
oyl baws g Lae Goll o len slaosgs slad saden soimainb by, slice a5 (VYAF) ool) (gln> 5 L
g )bl Sty gin alidorldl e SelS 55 (WWAY) lbrmele « Sty sis (55301 L 3illao B0 5 25 > s
99y (B sohiieds 1385 )3 i slaollim] (alse (slocad Bl g gy by JoloS Ole RegR cnl Soa
Dl oo lsa lacad s 10 el

B b9y 9 9lge
SaSly a5 ol [aaS S giw o] YA 0 Yo VY BYAAD Sloj alols jo dllis oyl o oolaiuls,ge slaosls
ool jslaieds [CTNERRVSS Olis HeiS A5 Bl 51 el Clils py wilgs co g ail HeiS GLdl s jo 1) cewlio
5 W3l (508 (s lel 055 a5 plaolSial Sl il slel slagss, S s Sslr 5 WoelSil (Bl Ll I iy 4z o
oKl Cuxdgo (V) IS o oolaiw] Joasaizlil slaolKin| )Ln] 3l cisls 3924 olKiws! ooy a5 gsdal““" O

a3 oo slid ], ;95

_ S 6L°°|§.. ”| ooy .(‘) ,s:

Ol Jlax iSTa) ga sles ailyg; jlel sl 2 g (V) Jgu Gl (g st by, 5l allie ol 5o
Sy 5 G5 Ghey sl oadosliiul Glewl (SUpl oy 5 g feides & Bk 5 (Guseds 420 ey
> r Nz Sl (il 00l g (6105 0gd 5 i g 009 i) [9lS 0 ohigd iz 5l S solaiulsjee


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

PP il VY ojlacts iy 5 o Jlor (oo iy o3l (53,0, liini 1Y

Pl Gl Vee e sujlo g (g0 9) 3k S p (ozmen (LN paie SG (59938l Jro (59550 (Sl iS5 b (iione
(Ol ST, dilate gl VOV 5Sluly guggyin) ol oy ol Cugh (LBT Celu b g (gt b o
S aiold st b L g (Vo VE UG s (6l s polie St )0 yodS (530t 3 (6 youens dilaio ]y ¥+ ) ¥ 20) K090
Gblie ozmen Az bl )0 lsp slacad glyl ganail lp J@80 5 oz cby) Jls 4 Sl Ges olie
.;\5‘00}3 gg».]a.%
1S O ypo iy abice 6 )5S w1 L lsp slaes sl 00,5 (ot sn oi g4 55 B o Lz g (bl
SUR S5 G U8l gam 08, oyl oSy OV BV e 6611 lacs glse oad 51 sl 08 59) o8, 0l
¥ 50 il oo 45 0ais S ol Leo (sl 19 i VY Egazmeyd ams e lid | (3l (S 55 oy 05
(p )5 09,5 Hlare Coti V=0 oo b ogoandis 4> 30 ja0 51 oo i3S Tos Sl ¢ PBlas slod) g (gaiaids 09,5
o) (M ooz 05,5 lore o P Jaows b wgmadas a0 ja0 5l 1S JBlas sles g yao 5l i iSTos sles)
Gamdids pl j0 Koo ido (Moo 09,5 Glgie LV VY o b Lwgeadis a0 o 5 56 PBlos g jiSTos
Aile ailis; G0k s SRl pgad 0 Sl el o5 ol 5o slacad

@ G505 0t b olse (sloog S olml cyz (ganail o solituls 5o glgp yolie (VA3R) ugs (sanail ;o
yolie o Wgm pl aiiwn LB u> BB sanaal sl g, 5l s a5 cwl Jb 0 ol (e 0 g o2
Logio b a3 slon Sl YUY+ & g0 cadasiin slss £45 Wio a5 Canl &y cpl 4 =" 0,5 b5 b

(1939) (o3 sl Slooed Guinaid . (1) Joor

L9y gl o o5

(92 )l sloced) lsa slod
él\) Tmean>250C

s . - 0
‘5; &..J Tmin 1 TmaX>O.OOC Tmeanls.l 25 C
P)f Tmeanlo.l'lsoc
lﬂ)f i:...m; Tmean5.l'10oC ¥
S Tmean0.1'5°C N
S LMM.: 9 oo)'é..{ O Tmean>50c &
S A9 ) | g0  Tra20.0°C | O [N

3o B 3 0338 om0 Tinean-5-0.0°C
S8 (sloys 5 0358 o) Trmean<-5°C
ol 0355 Tmean-5-0.0°C
o35 B Trin s Tmax<0.0°C = =185 1oC
Qb sy Tmean<-15°C
Sy
62l oS b Slo N<20% _
Lo (U N 21— 79% )

20 Dobrowolska
2! Freezing
22 Frosty


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

Y S 9 G | g gy slieo 0 oIl (I3 S (sdai

oLy SU N<20% _v
ot
oL Os s, P<0.1 mm —
ok L s, P>0.1 mm =)
Tmax:)iSl..b sl Tmean:wi}Lﬁ sbes Tmin:J.'éL» sk, N= RV
Sbal P=gob jlade

A3l G b sl Glowl b g o a2 )5 Jas 51 s sles i5STas g ugeendis a2 30 V2V -10 il sleo

O ) e 989 eSlee dlas s o5 dm3 oo LS (V) Jguzr 50 it laolliwl (oles (Lol lacas (o)
a5 g g ples slys Jobo jo oS ol (S ol oty oS jois Glealz seeliwn] jo o5 4 090 Yoo
ool 0590 Voo 5 Cod (ol 589 Slass oLl o j>a obrds dole dahis jo a5 col Jl o ol cnn 000
el gy £589 4 i g L) gl 5 ()l 5o ()90 Vo BV () g8 olaal (g eSSl e o
egas ol )3 a5 wms e plias | egds 990 Ve 5l hn bolin] Cu ST 0 (05 (LS 2l o) Y oS
Ld Gl Jg ools olaisl 0s5 asl) 0,00 VEV B Ve v olass lon s ¢ ulie jo (1S 0 52 oy sloolSins |
J8 0,50 AN B AA aals ;o bl5 i clons ¢lg i (LK jgoman SLLo 3blin alils slaollins] 51 san g 5l
2olie 555 sl )yd (9 Glaollial 45 )0 098 os oaaliv Joazr ;3 a5 ST len (p)F ) T o (owyn )
aS Jy50,0 Sl plod o ol 689 51 Sl 0,00 PA Ll g AT L il Lol jo aS ool lis 1) 0550 Vo (gYL
OLas 1) Ol eS cad (nl o W0 ) S E989 JlslB n i Ll 45 5585 g (ol 4t slaelin
a3 oo GLas |y £585 Oliee (n i o)l 4Bl g (o 1eS ples (Sb o 4l Slaolinl Gunle e e
i polie 1S sloolSiunl Lo s e i |, 5,50 BY lobT g V/) iS5+ /Y g53g sl b lenle uleod ol
LaolSn] sdiny 3 (S 500 o o2l jobay ;958 gz laolRil ;o Lo b oud wins e lii ) 3,90 FO
e polie )33 Coiz )0 oad g )9iS leelRiwal plo o (g dwyioe o sue 4 laly (S (el 0 (ozmen
S8 8985 9,90 Vo B0 aials joaS ool Julis | WaolSis! 51 (6 i s (goms pl5 j0 g awo oo Lis 1) 0590 Ve 5l
Mos ol (g )3 (F g odls plas 1) (Jo5 wg) 1325 (@5 lolm]l o 2STLL,E A B0 o 5l
Slaoliul 5 )55 sl s bl oo slaollinl hlie )3 dams oo Gl 1) oo & Seo3 b Hio polie 398 slacas
bl o L Baas VY B A oo ) it Sl 58 glaes gl o5 aiiad wof Jlod g o SlinsS 3blis
ol SIS HinsS (sloolSi) I LS 5T sloas 3 o a2z s Sz o £395 4 35 anil 5 SasS
ool Joize 292 o £989 yiaS Cusb, CBlil cqz 4 555 by dole ol (o a1z aail oo oS

okl 090 b ki (GLoolium! )3 ol (s €589 Slsd AVl (12Silao (V) Jouir

WY Y. 4 A v 1 ° £ y Y ) NEEY
ol N Y <Y - /0 N Ay OFVY Va5 YeVIY alebt
B Y P Y Y N o YA ave VR NaAAY Slgal
VY ESXIV A WA FYe YA A YR/Y YA VeYa YEIY 1yl
Ve NWA AN YIVOYYIE YA YN WE LSRN E L NS VY Jussy!
B Y P Y VA YN SEIA AYN AYEA AYA sl



http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

1FF Hlwoli VY o lods oty 9 Connw Jlo U2 pole 50 0,5 Oliini

V¥

.- ..

I\

JAl

\ile

\Vid

VY

AATAY

¥a/y

ARVIIN

VA5

e
R D A D A D Y Ly s AR\ . 7AW A AV ool y
el .- A .- A YIY oA a/A \ (4 Yoly WYY £A 6]}5] JEY)
R R O R D Y Py P VA S A VN A A 71 A yudy
o/ /¥ Al -/ A Yv/a Y/ o5 ya/y YAMY Va/s AY/A R
R L S R L Vo S VA N /) ARV e
o o e o] o o o o o Y WY YEEA Sl
Y Y| SRRY A V) R S V/ S w70 /1 S VAN ¢ R PRV N SV ol
R R R Dy O 75NN V7 NEY N o /T 2N/ S VY, SN V)N Lud

R DY | Y Ty /S V. S Y/ N 7S 2 7/ S VA S A /) S /A oS
Vo aly VAR VRS Yo/ ¥¥/5 YY/IY WY YY/A ONV/Y WYY Y¥/A (°lf'>9)5) Ol

/ -I¥ -I¥ A YIY Y\/& WY 1A ¥V/Y ¥V/A MY WY/A oy
YRRV SRRV YL S SRR 170 SR 727 /) R 7/ U2/ SN 2V} SR V) oloys
A VA .l5 - I¥ Ve IY \rdld YVIY a/s YA/Q ov/o VooV AYIY oliilo,s
eIV el WYY YN YEY Y folY ONMA NN ave K APyes
-l Vol vIY VA YY/o Yo/ YR WY/ YAIA ov/Y WY/ ¥v/a S

R D O R Oy S VAR VA S AR S 0132
ol Y/ yI¥ 1% WY Y./5 VY5 \O/A ¥v/. ¥a/¥ V-0lF AY/Y KV
ol AA [ AN V7 RV ¥V/y WY/ \\r/d ¥./¥ INTAS VYY/A VALY dogl
ol Y/A VY Vo Yele ¥v/o VA WIY ¥¥/Y o/ VAY INTI R

/ ofs ofe ofs /N \7A) /o Y/ YY/A Yv/o WY/¥ s/ o]

/ ofs A ofs Iy Ao Y/A WY YA/A SNY VFY/A OMNY iy

/ YO 0A Yals SN Nels OYIY YANA L AYY AYA/A 9 s
Al Yy VY Vo \WIY ¥V/Y Yo/ /A YA ARIAN VoY Yy T
A a/A YA ¥/ YY¥/IY ¥/ YAIO \#I5 YY/¥ ¥v/o WY/ ya/y i

/ A As A oy YEIY ¥/ WY INTZN ¥Y/A ay/« \WEIA Lo

/ /A A A WIY ¥/A ¥/Y VPl oY £/ ARVN/A £a/a 59,0l
ol o ol o N W YY¥/IY YIY VA £V¥ ANy WY/ 3y
R VS Y7 N 7A Y VAR a7 2/ 2 7 S /7 S £'7) AN A L VSR V)N Jo;

/ ofs oY . J¥ oy WY VA \Y¥/o /¥ YA/IA a¥/y WYY (OLJ)QA) O‘)Q’"
e Al oY ol \/F Vo/¥ AN ¥/A Y&IA VA av/y VY 39

/ ofs A ofs Iy £IY \o/s \/F YA« INZAS AVY \EVIY N

/ A ol o ¥/ VO/A YAIS \7A1 YY/¥ 0Ny WY/ Yo/ olealy
N aly ¥/ ¥/¥ YAIS ¥¥/Y 7B WY YVIY INY/d WEIY YA\/5 o)

(G5k 09 1Y 55 SUpl bl oo oo 105 09 00 0030 (V) Jgaz ;0 a5 655 ploa ji lacd ) ogas 50

50 ol ams e plad 1y laaly g bl e iS @S jan ool ygzen 0,5 bl laslRiw] )0 3)lse duoys £l i
Kl g Cuxdge wlul 50,908 3ble plo g o)ls 18 as 0 YA U VA o y35 e o] o a5 ol Jb
o b gblie wilazd 1 87« 5l s oogamme j0 oS ) @l)odgibuw.wl odlmdlg £e LY. o Sl
&lazd 518 Cgb e sblie ;o YO U VA o bl g Sisdas bl £0 B YO o bl g oog Sas 3ble g YL


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

AR S 9 G | g gy slieo 0 oIl (I3 S (sdai

Gtre Jlrnlly (g e plis 1y (o ok LalSal IS 5o Vsl (i b o8 (Ul L) ) i
Ldawgio SUpl kol i) Ve cod g 0gd o0 odalin SluwasS ol san g )15 il slodllin] o jlads
3 sk 5 Gyl ol layl i a8 cel aiSS cpl 51 (S g 0510 0g2g ST oS oKl 4 JS7 5o L.s).o.» (Lo,b o4

S93 4 Iy lajg) slaws o yieS aSy0n 5 ey oliaal 90 des oo (LAS ool )3 (o5 B30 b (SUR! Ll 12)
Jomess 5 w0 Gl 1) cain) (nl @98y Sl (s Gl g e 3 &S el (b o (nl g eols ol
89 olawi o 5153 sl (pgi 4l il iaesge lis 1) (g 589 3 )10 58S (958 9 (SliwasS bl
£585 Cn i 2y ol OBk 09 3by (Shpl Lulp8) Y+ o ol ol (B8 3blis Loy o3l 5 a0
Shls Ygane ;55 by sk, 5l 510,95 Ll & G98 adbhie aS1> as oo LS )3 g el o 1,
sz g saly 6l olamsl b azlsa Bro 0y ol 1o 505 o)k Sl p3Y Ll 585 D90 50 5 0052 (5 e
Lot oS sloolSin Lo 5l 18 otmy oSyl 1o dgn 33 5 0oy Jlad allats ity (sloolSiny] ilate o]
Sles 5Ly g ybzds ol 50 #bly gloolKins! aSST as .m0 Lid 1) (5,565 £585 lime « S SL
Sl QlomsD) ZYY im0 (L3 1) oot (a8 el St 5 Cugb) sgno Ll 58y pas Jg Cush, o ple
Fomb ol o e ce lis i3 by 4l gleolins] (o 1) £68y (1 ytinn Lndo i ps cnl il 8L L
s 0351 o5 555 olaws gls ol By sblis slaolSing 5 azils )3 flee gbyo 5 oylipals apils sloolSiuy|

Ayl 513 ,0uS sladi! ple gl oS> o

Sl 0599 (b ctn Glaoliliml ;3 &9 slacad £ 989 dlani a¥le (Sl oy (Y) Jgur

N - o &ianns|
v/s YY O f/5 YoV eI SY¥ID ool
¥IY VE B YOy Sy Slgal
ols Y/ 70 NN VR VPR /1% <1,
WY V6 Y- RYIY R YED o,
\S15 AN NA YUY N Yoy sy
Ve JLENE M M JY %

VA YOI YA o oY oles yo
vo/f VAR V2 v ZA SRR FE R VYN S e
VY VE NS YYD s Wb a5y
vIs AR 7 7Y WY A 2 71 S gt

¥/¥ VEOFR YIS WY SRy g

A Jo ¥l YV  SYN Sl

VA VY BN YOIA Y ¥ o]

¥\ JEOFR YD efF AVE Lud

VEIY PYASRE Vi SR CV/NRRL U (7R oS

BIA Mo WK TS N BYIA (elEsg,8) oylen
Yy WS MY SR PR olals

vI5 JE SN OYNA 5 DM oleys

51 VY OWAOYME SR eV oldile s



http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

PP il VY ojlacts iy 5 o Jlor (oo iy o3l (53,0, liini 1§

#IY TASEEER VO (/AN VR v obTp 5
sIY A7RSE VAR 1 /AN VAR 290 Py

Vo DA VA (Y A A G o3>
Y/A Yoo NA Y N YO/A Y
510 7RSI 7 R VY, SR VAR 71 gl
vIY Yoo WA YoA oA ¥Y/ 9
Y/ WY A YNE A WY ol y
vo/f WA NE YV N WY OF3)
/¥ Ve ANY O ¥YIE GA oY 319 3w
1\ Mo WA Yy Y ¥AN P
A VAONEY YOlA Y YRR jr

YV ME VY XYIY A aefs oLwows
vI5 MY A xvs N oY) 39 0L
A /N O Y A\ 7o 4 {Jow.?
vIY YWY YYA Ve Yalf f
ols W R A Y (SUT o) 3l
¥/ VATfl XYY 0N o3

VY VY XY XY s J
Y Ve Sl YSIA - sl Sl
FIV vie SR b Rl olxss

ol 00 Jol (V) S 2 ls2 slacas oles o 55k g (SUl 5l Jols o5 L (L) Lol oS oS5 L
@ olpl Sliass bl slaolin! sliciulay bolSiw] & 10 oo 5l can 998 o0 0033 Hlogei ;0 a5 jgb Lo
o] jo aS Slep slacas JS slaws 5las,o ) 5l maS a8 50 bacas 31 ool dlaws Jlo ey ilangs £484
Gl )3 wgad G H5e slaced Glstea | gl Glsiied 5 oo aoliiwl po alse sloc g5 5l (Sl b s
P50 oaalive SlivsnsS sblie sloollinal 13 05aga £95 (it Ole
Ve lacas o Baes 05,5 ol a5 conl iS5l 5 (Sb 55 o0 Ve b)Y oo 585 lime b slboas ow
SBAL o e S b Lanste STl b oS s T Gk g 5 05 (STl b 815 )
F_r (oS G b Bt UL o8 cal)T L)) Gk gt Lot ST L 0,8 ¥V + Gk (9 5 05
V) e e 4l sl gy g5y s Voo o gam B g FUY) 5 FUVVF_Vou(Ui)k s 5 o8 STl b adle o)
G, 0 Bl & las b o anils el g slo i ol 15 9 435 Gb,o b we ol ;o
lew S550s5 4 e o] g4 9,585 Slos Ll Kool leas 5,ls )18 00,0 Ve )+ odgame o byo cugh,
slros, alaxdaly .l samlice LB comsg ol ollwsl g 58T 50 Lo ,85 ¢ Canl o0gs bocad o y0 Ve B ol 4
s I Gl Cundy ols oo WolKivs] Caadye Lolul 53 oo, s ¥e )+ oS 5 Shes 4 550 oo sanlive lagas
gy oo GLid [, Y Ve gV v slacas oo Yo LY e S )0 bolSoins] o i3S 4SSl 00 asein 1) (eSS
aS wad oo lid g slacas 51 WSl o olius! gy p 0gd oo 00 Vv i Qoo T LY LIS jo 5
2 wlais S5 e e 5 550 qa LIS Ol (295 5 (B 635 m Bblie slaolSin] o 281 L
Wb adlcwl Yoo e o plae,o Ve g Ve a8 ol olep o auoy0 O 1 ien a0 jo oS i 50 Sl


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

ARA S 9 G | g gy slieo 0 oIl (I3 S (sdai

o594) 3> dndls slaollin] ygzmen loui) i (1938 cdpng)l ygzmen olSiwgl hw a5 5gd o lil STyl @
o ol 50 500 leoliy! pam g aily I8 s Ve B DS 0 Ve Cud o (08 ey sl
30 o2l Cosdgo Hlaislas ails 1B om0 Ve bV e S [0 « STl el s 09,0l wpuin cylo,S o lpral (jaomen
9 9y ‘)‘)‘ff’“ cul.uo.w ‘)‘3)"'”) u)L:T'D)} ‘OL\MJLO)S Lus A o LgLQ:oli:.»w‘ Jl>u.~c).> u)d)‘«) )‘).9 )5.‘.5 aliso d.lal.».c
ol o ao )0 Fr B Y. als o V_ov Llen ol sow)0 aels zol il doya Yo LY LS o laaly
45 QBMGA o0dsd ‘JA—AS ‘)‘ef’“?’.‘ ‘4@)&.3 c}‘ﬁ.@‘ ‘Q‘Ol)T le.@bm‘ )Q M)O A’ b f’ 4.;.&‘& 9 )Le‘)l.? 5uoL¢.C)|A.;..) o2 5‘))‘)‘
9 48,53 1505 Gz ;3 oLl SuaBee Ll 4 a5 098 e Joli 1) o gl Jole sleollinsl aldS” &850
u.u){sl) leibolf.u...u‘ 8‘5)\5 ..A)‘)Lb ‘545 w)l.» 9 L_;b)"‘ é.....:a.«.»...u ja;‘)...u Jol.?v.‘ LY c\Sj &o 003.3 Yb kvamb u..i»L..a )Lu)‘
o0 Vo (oIS 5l eS8 sleolKius] 0gd oo e bag] e s laieas Slo s cpl o Yol s 0wy
oy Veadals 5l a8 0 lacus sy polie axili> S SR Abeo YV g Voo lacas ola glsa e s
D9 dles g9 L boad g9 il

oo ligels 4l slaolKinsl M a8 ans o ylis axdllans ge (Lol 0,55 (b lsp (Sloans puSiln Slasd o
58 el Sglate Ll ;0 s A B LT 0 VY s ol slacad slawi 5 009y cod8l (gl Shylo Hles sbyo s
YA b,y ;09 8,5 10V b bl 0 YO o leeus slasy aS o)lo )13 55 6l o ails sleollis! sum oSl
B bl 50 VY o o dlasd asls o aS w5 ls (13 635 1o 3blie slaolSisl o 55T agw oSl jo sl yuitia ol
SliansS Boee a5 5028 2 Ui 5 Jlod g slaolitan] g 28T cenl ko olaile,S g ol ey 45 oo YA
‘j’m;ébbﬁ)og}jdJW\uﬁwljlébjooyﬁ_aﬁolm)o%\" b ogeion 1o o V8 (o 5 aiily oo
E95 i )9S Jled Jlei )0 ohgar (L g (SURl cum I oolas 15 s elas )l Jele (6,105,50 Bld a4 528
.b)b 09}9 @‘9,03;41

100%

90% lI=l=__ ' = — ===
80% = = = =
70% = II_'II_ig = = ii_-
60% = :I ii: = = ii.i
50% = i giE = = III
40% & II ) g N
30% N I I H I
20% o
10% ]
0%
FAODT T AL EF LTI gL RA A4 AT RO 44 d ]I KR ADOD
TR ORI SRR R R T F A E R
%’jg\g ) N é—jl \qg D a %
A
\!r]l ) é

m100 =101 m110 M1 11 W12 MW121 D200 ®=20l 0210 @211 @220
@221 @300 301 @310 @311 @320 @321 WAO00 m401 M4 10 m4 11
m420 m421 @500 501 @510 @511 @520 @521 MW600 mM601 M6 10

axdllaos g0 (5 bl 0,90 (b cuiiio (ol 55 Igd Srous £989 &1395 o0 (fileo (V) JSi


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

PP il VY ojlacts iy 5 o Jlor (oo iy o3l (53,0, liini 1A

sebolen 050 5 4 (F) S val ol s duslio § 5 kol 0,90 Jsb 10 o jti 5 655 (IS oy 51y
Oliee (2 yeS AT e 595 0 0y SliwdsS (Slaolins] )3 Sl s dald  yiin 398 oo 0y (F) JS& )0 a5

ol Jilas —— Slas Sl it 4dala

axlaod ygo (ol )0 diwgn £999 a4 o A¥lu (Sl Sl (V) JSC&

Bl o] @l aS VYol 5lye alade ganades oSS 5l Al e opl )0 55iS slaolKiwg! IS sonaid sl
S e owdlil anain 5 ol sl g, 5l olaiwl L SuST ()l jo ol solaiul woyls ol HLdl e Sladly b (6 i
aS 0gd o aid S i o (gam N glad o alas SO ol wlidlge o] o ] )0 aS sabeunats (gow N jloges
L oog,S S Oygods g 0o o2 alin oler o Bl il B3 SKo5 Soes 4 a5 Sbolliw! b bl [N
ol 4l S50 logad pa ST L Llul) l o el s sl lias 550 Jlogei b (598 o] )8 A g Al Algs
Vo) e S oS 5 alold [0 Conin ol 05d o0 00uo (F) SG )0 S g8 jles .l 28,5 & g0 oy S
05 atie 09,5

6)5)‘)5 bl 4 g 00g) ™9 J.:‘) Lngoli».m." o|).o.¢b L L’:"?"} J?‘}w (_gLQoli».m.:‘ 4\.».15 J.QLM.» (A) 05; u,uL.u‘ U'»’o‘ »
e 55 Lo 5o ol sl oo Vo 3] i bl Ll 52 oS 65, 5 5 il sl slosse 1o
Os% g 2l 2 e ) Yot 9 (ko 9 bawgte (SUR L E o) VoV e 9 (G950 Gg 5 2l (2 €1 o)
il @lpe laces g9 sl sl (n eSSl Jline yd odan o0 €589 4 (G051

S solSiay! 3 s g oy srolSiiag] Jols Gowe 09,5 cnl el B2 4 BL og )5 15 95 Jolis a5 (B) 6,5
Fosl G g aid, 138 s Voo e 5l o gl jo gt g LA dSisl 90 s> 09,5 () sleolSius!l .l jaiS
o] ¥ slaws ol 51 aS 009y ol A ol B1 09,5 05 slazd ,§ 18 ¥_ Ve B Vv v aiels o olep slacas wsoyo
09,5 35 (rl 4o B T8 058 jo a5 635 0 Il 50 Gledel 9 998Ls ol 95 5 555 50 Olo)S iz et
2oy WEY G g V) 35k 09 905 SURL e 2) G5l 5 (SUpl oy aisls po Ll o) A BVO o
2 oy Gl B2 09,5 15 10 a8 canl J jo ol aies e las L (Vb b ol pes awgie STl sl i o
Ol el o el o v Y BT o (5,6 L ol pen Jawgie (STl udn) g 0993 auoy0 A0 5l oo 358 slocus
ad oo Gl LB 09,5 p5 4 S | s FSaS 5 SED les llyd e slacas 09,5 25

2t Jled 5 Jlad (sloolSisl Gaes 058 cnladl 0 C2 5 CL o5 )5 105 90 Jalis (B) 05,5 57000 53 (C) 055
ol (pm Dol oSL aldl &S Cen (35 g 039> sbrollins! Jolis CL 09,555 0gd g0 Jolis |y jiS

Y- Ward


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

AR S 9 G | g gy slieo 0 oIl (I3 S (sdai

55 (A) 03,5 slaolfin] (ygzmon glis (oSbog)F 5 ol sloollimml aad oo (i ) )35 50 0oz 9 )8 Cgix
O3 £35Sk 9 €15 sl Yol 05,5 55 ol 55 il se Solie S agd £33 i3l g axils oo slaces
Soy0 Gk Lelen yticy (SURIL aidl g i3 5 wdle 5 0,5 Slages (Jg axbls (67065 989 9a)s 55k 5 (S
o0 e ol sz y35 slyo by g, 5 g 3L oldliz (ose el labes s s (i 1) 63V

el 03505 53U o 2ler DUl > (6 135,50 of pan 4

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

s 10 15 20 25
L L L L L

Abadan 1 j
]

Alnwaz 2
Bushehx(Airport) 11
Bam (]
Fabol iy
Bandar E Lenzeh a
Kish_Island 22 —J —
Bandarabbas v
Chahbahar 12 —J
Birjand 10—
Eerman 1
Esfahan(Airport) 13—
Eermanshah 19—
Ehorramabad 20
MMashhad 23—
Arak 2
Sanandaj 29
Shahrud 32
Fasa 14—
> Shiraz el
Zahedan 3g—
Kashan 17
Wazd 36
Sabzevar 28—
Semnan 31—
Tehran_(Mehrabad_Airport) as
Bandar_E_Anzali 2k—
Rasht 27
ERamsar 26—
Babolsar 5
Gorgan 15 J
Orumiyeh 24—
Zamjam 39
Hamedan(Airport) 16—
Sagez 30
Ehoy 21—
Tabriz 24
Qazvin 25— I»
Ardebil 4 -

e ol | (219p o (Guiseg S (S50 Hloges (F) S

Wgd oo gmine ol nl GliansS loolSin] lyicar 5 035 5928 s ot gloolfima! ol birae (C2) 05,5 5
2 @l Sl (i 5 (rFEse 5l 953 B aldlia CuaBee Llad ay g il 1) cud g9 (i &S
S oo 425 Jlo yo 1) (2l i B0l i JLo 53 09,5 505 (nl (sleellis] 4SSz aitly oo y9iS
oS Hled 030,85 4 (F) Jogo (Jlo b lgr slacad £485 com 5l baolSiis] e ST 51 i auo il (gl
S, Las allb o Y_Ve g V_oe gV Ve gV _ve Jold j5u5 0 lgn I slacad 09 o0 00y Jgd j0 aS
oo Goged e (el 1) Wload (attie few S5y L 53 0oy Ve BT (e slagad g ol (asie 55 5 a5
5 7S £58s a0 b (lan cslonss 1) sl atils st il wilgi e oS 489 a0 b (slon sloeass Yool a5 5
Ao,y A 5l s 685 auo 10 I A oy )5 laolSis] dais o alaxdo aS w568 len Jlo s 10 (30 )5 Bd> woy0 ¥
ool 5 C 5B s ool platsl 055 |, (5,50 glaas olaws 5 ool olii 1) lsn glaces g bl 5l Sl


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

1FF Hlwoli VY o lods oty 9 Connw Jlo U2 pole 50 0,5 Oliini

VY.

Jeo)l 5o aSilir i po GLaS 1) (g tin £95 Jloiree )0 9 yaS £989 w0y polie b leolSiiws] (Joe slo s

Gyl 0590 (b citin (srolim| 53 Igd o &58g wuoyd 4Y Lo (Sl (F) Jguer

Slgal il
e el L Y Y U P P Y P Y Y
S 10 gl I I BN BN K] (P P DU N
Y *

03
1.0 Ya v
1.\ v v
AY £ 1
$0A 55 )Y
A4sY ¥. \o
N0 ¥r v
W00 14 >
1) ) '
Fr v ¥
AP/ oA v [wrfeaviafon]
30/0) Yr A
158 v ¥
AY oA ¥
0 Y. X
AYY YA \f
Y A ¥
ar) Ya 5
ATA oA ).
A 20 ).
A 5y '
ar oY v
VY s¥ )Y
v v >
var sr Wy
VY £\ )Y
va sY \F
) ¥r 5
AV v 10
A¥ 10 oF \Y
AA 5\ \F
V¥ 4l \Y
AS/A of X
A oV X
Y Yo ¥
VoA 5Y \F
AY/A of \Y
wr sY X
AN oY \.
0 ¥v 3
AN ¥4 ).
VI = \F

Y\

f'_ .o

Pl IRAE = A O R S O T Yo%

P I [P P R LY oS
WY obot!
Ve [VVA jlg!

V0 VF0 <yl
VE[VYY Juss)l
\F X ol
W EalnA "
VP [VAA|Y.F ]
\¥ S
AN ARYAIANY 4 o)

Y\Y YN 2
\Y Vs Aeby

YY/£| Yo ey

VoA \WN ool

\# /7 Y#/¥ Lud
\Y VWV o5

YY¥ (61539,9) s lads
V) [WVAVIYA Al

"N Yax oLl
Wiy, AN oy

\#/¥ Yo oliilo s

Vo YYE| slep
V) [Vors VoY $¥
VE (VAN A S 03
Vo [VENV VAN Hedo

YN dog)|
Ve [V o938
\ el
\# o)
Vo [VVF Yos8 g

/¥ \o/A (]

YoN i
Wiiwn YE/X oo

VAN Vo/X 39,0l

Vo0 Yo e
\Y [ )F \oF b3
\Y V[ Y | GUeol

Y\ VPN | ase oy
VY[V Y4 S

V8 J

VANV YV ol

YY o)



http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24

AR S8 9 3> | g L9y sl Ol 252 (Sloc (sdbain

4T olem 30,5 4gs (0) JSo lag T ailabe (sla Sz 5 5 T WI59% slonasd 5l aiged (58l 23l (sl g o
L;L:o(_;}” ool d)bsbu Sygods Yoo g VoV g Vv Glaces (i mns als Sgud g0 03y ,loges ,o a5
Solliius! 1o o59as (635,b 90 i 1) 095 £45 Sl Galizee Jaad ;o 55 acos ail g o0g Cgliss Joe 2 LSl 5>
Orizen 5 BSn5 5 6l 5 aldl iz (o0 alex 1y ldlir GlaThy (ooyn b ais oo olid CL) )2 o
At Glaad 4 G0 L Glaer slacad G Hlues ool aS 548 co cdnlive oliws! HL8l s> Job

100%
80%
60%
40%
20%
0% - il
S EEBBIEIEEEIIISS33TTTIAAS55555 448
HRVAIeR2?ERII VAN ARNRRgI " IR sg e
E100 m101 110 111 m120 m121 200 ®m201 m2.10
m2 11 ®m220 m221 3.00 %3 01 1310 311 m®m320 w321

C £ £ 0 O = = £ & > > c ¢ S TS S oW w o o ¥ ¥ > > 9 0 o
T & & © 0 8 & 2 9 ©8 & 5 5 2 3 2 5 53 0 0 K Q8 o0 o 9 9 0
T izt e =223 2322 L 5033999222000
A < B T (- B P N N T T - N N O O o N~ N O O

Ca IS S s It ~N © 9 — g & ~ ~ ¥ X - &

Wi W10] 110 ®m111 WI120 W12] =200 W20] mM210 m21] W22 W22 m300 m30f m310 311
E320 m32] W40 W40 W410 m41] W420 W42 m500 m500 w510 511 M52 m521 M600 WEO
m610 M61] W60 W62 m700 m700 =710 ~711 m720 m72] m8(0 mM80] mM8I0 M8Il M820 W82l
900 m901 =910 911 WIQO0 = 1010 m1011 m1021 m1100 = 1110 m11 1] m1120 m112] m 1200

|
=

100%
50%

0% .
C € £ 0 O = = & & > > ¢ c S S S W w o o+ £ > > 9 0 o
T & &6 © 0 8 & 2 2 © & 353 5 2 2 2 5353 0o 0o K ¥ o0 o 9 9 0
DO ST S S G R S S A
N O 4 | f 0 N L4 MmN - N N ©U O NN N 9 g o N O O
= N 4~ 9 2 N v o — - ~ ~ ~ part - ™

mI0 W10l 110 w111 W12 W12 =200 W20l W210 m211 W220 W22] ®W300 m30] ®m310
311 W32 W32 W40 W40l W410 W41l W40 W42 W50 W500 W510 ©511 W52 W521
B600 W60] 610 W61] MG MSxs6m700 m700 =710 =711 m720 m72] W80 mM80I W8I0

811 W820 mM821 9m 911 1000 w1010 m1011 m1021 W11 00 w1110 m1111 m1121



http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24

1o F olawnl VY o lads oty 9 Connws Jlw (2Lt pole g0y U7 Olidni \YY

100%

80%

60%

40%

20% ‘

0% a 3 ey
cC C € 0O 0O & & = = > > Cc C 5 5 5 o wao o +#osEo> > 0 0 0
T © © o o & & 2 2 © ©® 5 5 2 2 3 53 5 0o 0o & KX o0 o5 9 9 9
T L3t e2=29Is53223 803399922z 2z2000

N O 4 A 0 N L Lo N - N N U O o0 N~ o N O O
- N 9« 99 N © 2 — - ~ ~ ~ ¥ - ™

Wi W10l 110 w111 W12 m200 =200 W20l W210 mW21] W20 mW22] m300 m30] m310

311 m320 m321 m400 W40 m410 m411 WM420 w421 0y 50 510 511 m520 521

E6 W61 W61 W60 B 710 =711 ®W72 21 m8M W8I0 W82

: Ll Y
= s s = > > = 5 5 O Wwow = > > 0 0 0
%%%%ﬁmm&ﬁmmggiiizsgguuoowww
T it e 22T 48539922 =z=z0000
A P N P S S S S N a o o N o N O O
N o« 99 N © 2 — A N ~ ~ ¥ X - ™

Wi m107 110 m111 M1I20 200 =200 M20] M210 m21] W20 W22 m3(0 m30] m310 311 M3
32 W40 W40 410 m41] M40 W42 w500 W50 ®510 511 m520 w52 M6 W60l WMGI0 WG I
W60 W62 700 70l m710 711 M7 W72 MS(0 WSOl W8I0 mSI1l MSX) W82 m9M =90l =910

911 W0 MI0I0 W10 MI02] WI100 M 1110 MI1 11 m112] m11 21 W11 2] m1200 m1210 m12 11

—a8d oy ol 4 YU 5l i ) diges (Lol 58 w5 kel 688 (b 2198 L Ea89 w0y 415905 () S
(&lood— yuol y — Lo Liilo 45

wlosls (olaisl 353 & cum cul 5l ) Glies (768 (SliadsS sloaliusl ohgar 5 58 Jlod adlare (Lol ) oS
B st Jled adhaie 650518 5 (B0 ol nlibles oo Sz cnl 1) esSe 008 Jled 5 G308 w9 Blg)s
ol o 55 () A5 1925 30 3 (553 e 15 By g it ) VL el glisl i 5 VL (Ll
5 Sudgn G5 Lobune s e Gl 1) Gal33l 5350e (olos s T (350 g o 535 Ly s i I S
lei oo Garkal VYVY) Slowle lalllas 5l cddu b ggd90 (nl iomss ;50 o ri] j0 oS £l 2lgn UL > Cur
£989 polas by @L._el)p OO S A3 )0 0929 olSis| 3151y aS Solete polie b 58 ¥ ool pgar o
B o500 & ygots Los il anTjd Veol (yea a5 wsl yol ol 51 8 s ol E985 aams oo lis |, (6 iien
b ol i ;o Lo Cs‘ Sl SF> slolKis] jza olliw! ads o &kl ‘..\:_élu.a

Jolo g 05 (b e9g polio b plee sb o Jolo (Jm (5dS (A5u 90 50 ohgts (weSas yobar T o ¥ slaces
OB G 99l G Jolins )0 5585 bollinl il g aoo oo (LA ) 925 )0 £68y jlade o iden b )55 sbyo
aidlaie cnl o @ly soolliiwsl (b gl 5 5 )55 by Cusb, )L’fﬂb o el nl g589 e plans j5boay o)l
Ot NIa,5 108 oLl sl (20 50 Vol aSul cuz a4 ples by anile slaoliws] ;5 a5 50,0 aiL
sl o ails CeSl> ¥ gV pler cod les byo aile o aS Sy Jile a g ogle 1Y Cud o LI s
Sl I 25y il Cose Caz & b el plo @l anbe e F 5 ¥ lacs 55 sl
b dapleS wiso o B8 o 99 5l Gl 2lea


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

\YY S 9 G | g gy slieo 0 oIl (I3 S (sdai

3 0958 o3 SlaolSin) Bl 45 058 00 £5,5 3y & S5 lsn Slaed Gugg ol ilhe B o |
o9t o yo Bblie (loolfinsl 3NV B O o 5l 5 039 (2l o (al W36 o5 )| 5 (omly (250 B 4 o> ()
bl (coalil 5 (2lsn 555 5l (Sl a5 298 00 0005 05 98y olawi b wiz o laces 5l (w (nl H9iS 08 Jlod 5o
wS dlaay 4 AU O slacas by Cughb,y ouS ilee il Sy 4 435 sl anils oS! jo andl s (348
2l oo 05 (B 589 Ul dm 0 A S 5l g ategn £485

2958 o (ol Goliw] )5 (o ole o 525 laollinsl jo Dllugs (i 508 (28 Sboged Logas )
K,y l*’)-"-' 3545 S 50 ST 38 e g 00 o8 Slblogi CewgST ol 5l g ooy 095 gl 2 (Vg2 olo y0 5 g9,
25 sor Jone S d8gm o0 985 4 b Ul Jad )3 oy )5 5 wad Slleg (ke 4 a5 oo JLis |y (U
L 550 bolen (SR L sloolfnsl o She laged 25 Gm s SV Gedn) 45 S s bages
5057 byd bl Glaolliml 4 boype woyo onpiian ol ool ol bolSissl (o o5k 50 000 Loy
el ool plo s g 585 058 5 058 Jlod (SliansS 3blis

£ Yool 5 ans o Gt 100S o)y 0308 Lol oales 6lanS o3 5 Lol (gloss clouS pleal L culys 4o
Vel S gsds polie woys Koo bedr ailige YL 4 woys Ve ol wopo b bolfinl G s locs
55 Frian Sl wo)d g8 b Ll el I pl9a slaces Sola o)f 5l A prolie 5 lacas 955 S0LAS 0o 0
oo o5 ol b leale b 5 (S 00 5 Sta aSiliz w2l walys 5 ailaie ;5 Jlsp (5l (o9 9 2L tals
o] blie Byl o ol o5 L3 55 5kl oy98 (b olug als Lo 5005 axlge lagyl 584 SYL 0o )0
OS5 o)l ool ;o aSiliz 095 o0 0030 258 slacad )0 (oo £55 5 05 Lgd £989 w0 yd oS 03 ls S92
2)9% Jsb ;0 Lo slaws Sl Lo g aumd e (lis 1) (2l9a slacas 1o 0bj £95 i 5 Guf O Sgu i
onils Les Jole 5l ool 1) ool jo bacas g4 pae g o e ot somaas S o adl o 0l L s bl
e YV e ¥ g ) Ve g oo Jolts e glaaes bolSiiy] ol Caebo a2 Lpolasl o) 2

K095 ¥ L Gl ooliiial o)l umate bg) 5l ol guneg T o8Il So 4 o jslaeds
Loy yuno S 5 1o (L5 oaldl (sl 5 000 ol 5b Cyiz 5 iz sleelKial (A) gl 0g,8 005 lulis
Jelse caz a5 loced g5 ol LI ol bl (oye a4 Loas o5 ous Jali 1) )k o5 5 087 (SU
A3l e E98s Slald g Jlo 5l selasl (2w 50 05,5 Gl )ls S99 baT o (L0685 o5 (SUnl (Setygiems
(B) pg0 09,5 caxiwd Yoo v gV Ve g Vv v lacas syl (098 o0 o0ud a8 jois oKt Jloges ;o aSSlix) s o
@ Sl £95 8 09,5 4 S g willin 985 9 g (28 SRl (B g (B8 o] Jols
5 @ ¥y atals 2uoys il 2 5 wm e Oli 1) (55508 Ea8y woyd 5T sl il Led g 4l (s i
Poopsesdy Sl bl Jlo b o YV e alse slagad S (BL) 05,5 05 isdise e 05,5 05
olea Y (SURIL plocas Gls (F g 009 Jlo 0w Jad ;0 059 90 sl ol (oo £95 )1 5 0092 203
SlrelSinsl Jols jivn 505 (B2) 05,555 (35550 0w oltileyS olfisl logai ;o a5 isflam) wiilie ()0 L
0392 3L 5 ()l BB 5 Sl g £l (slacas 589 oy LB 09,5 n) 4o S 09,5 25 (l 50 3500 (9 5 S5 0
285 Glacos b ol S aill Jlsn o g3 sl wizm g sadin Jali | (5t L Glej 0599 Jsb 5
5 bl Cuandya 5 (U 55 09,5 5 99 Szl 5 carldl 03,5 nl 9 (ol Jale Bando ams e i |y ik
Ol (35 99 4 a1 (Ssliie Sl Ll (C) o o il il oo oS> (Seygin Ll 55 5 lis)|
P Grb oz 5 o wriz Sleeli] 45 Wiz e ogal (6 6,35 bl lsieas lgie 5 (CL) 09,5 55 a0 o0
5 ¥ 095 B ol slacas amsls g ools (las 1) (s %eS e sl £95 09,5 05 (ol (s Wb alaosls ol
05 &5 Olie Olow 4 ()1 Olime (2l 331 b &l Gl olRuns] Jl3g03) 098 00 00025 ()L L g 0Ly (SURIL ol yen


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

PP il VY ojlacts iy 5 o Jlor (oo iy o3l (53,0, liini \YY

555 6by® G 5 (36 a5 nl (23S Jale Lobune 3950 00028 5 s b i (sloasd Com 41 5 00
SdsS 5 0 Jlos sloolfins! Jolis bonae (C2) 05,555 sl wilgioo b comy glisyf 5 (L3l i Conndye
b sloces b Gl o5 (L oo beellunl tal 5o adbise (2lon lacas £95 (n utn )l g 039 5985
slaces 5l (A lacaS 5 b 5 Ak 5 SRl B 5 (Glaes (Jle o] Jloged) WS (o0 592 Glaiadu 995
39 Seug Jeloe g SVL oWl (Bye g i)l g Ly Cuxdse ermen (alse 098 o0 oo (Lol
559 B 9s 5l U e95 (nlcsls ;525 50 1) w8l g )5 cnl SL Ole Wl 1) (258 ULy e )3 (B8l
b elSis] 1 05,5 ol 51 Lol guls ol (6,Lid (slagSIl JUELT 5 olod bl gods LS5 5l bl il L
(Y4) 59 s,k s @blan |55 o b aizen Ol plis 1) e Billad L 0 (Vo)) g im il
Sl casllas

(Sa ilyg) Alisie Jloj slaguldie ;0 o0 D ygot | 9o Sloced Gund Sl &5 Eum (nl 5l gy b,
OFoled «alsi o (055 (ys7ren S (cwlidinilBl 092 )3 05 S92 g0 Sla s, plu a4y Cand 3o AVl 5 dilale
Slopgol g53 AVl b alale & 904 55000 o0 Slaasli L L 5 (owlidlyn sl yiell (oSika b B0 o5 (o plo
($5,9taS SV pazme Sl maghi (et )3 (ghie SISl Sl o b Wl oo i oe (LA (ST D90 |) Bl
oo L Ty (e Skl (60,5 sladise) plo 5 (60l eldl (K505

& 325 s
5 5 el S50, b Gugs sl By, elul p lnl e slaolRial ) 15e laced eeed adlllae cnl Bun
ol 8 sunas Gl sleaials jo SUpl g 3,b oo paie ¥ sl o lgn slocad (398 (b, 5l oolawl L .og
g 9300 olis Glpl Gl bl oldlaz la Sy b 1) 03 Gl 45 85 15 azgis 00 caz ol s,
i Gloj slagulie ;0 Joe o jo lagl 535 5,155 5 Isa slaces [Eslo 1) coslie 028 <ot il e
CEES 65,5l erren 53,5 3 lse o b o Gl bl Cul e (LA pe s O jpody 4Ll B Al
A 4Ll elie 0,55 Wlgi e o 5 06yt oulil

S ns sl Sy 3l 8L 2lse loced g9 (n i Sl SlssS 3bLe ol plis G (nl Slae,
o 15 o52980 Solin (ol 3 £355 (s ol 6L slasl S 5 slgo bl g5y 55 1 ol 51 55
g o0 E989 4 Jlo 0w

s Bowe 5928 5,8 Gy boollw] cam 55 9 Oloe L) 5 ()bl il Glaolliwl 4ls” Jlie 5o
2 85 ryeS g ool 98 gloolSinml pla 5l ogline LIS bapl e lss slaces 5 ooy Els algn sboos
Az 58 55 ogiz 0 eyl bl o lsa (gl 51 (Sl 978 4 g dgdge ons Loyl o Ige slacs
ol 05 e el 1) ol ook s Yo STl b elas Sis 5 oo b o5 (slaces Bome g sl o sy ol
il Sl 5 L g 5] s Blod oy 955 5,5 5 s 3 395 Capipe Bl 4 1S LS
Fed o (i 095 Sl (e giite slacas

5 oob) Cundye (e Cudsn 5l lie Sl a8 alise blis lsa slaced S plyige alel ol 2
@19 Slacad o Glaes (o5 sl Loy o 4 Suo3 slaolfiun] Sloe 5 039 bys 4 (o035 5 5399 5 B 95
sl e


http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

\Yo S 9 G | g gy slieo 0 oIl (I3 S (sdai

Lo

5 ladgr Judoo SaS 4 g, waes oKl Slse sbrosgs (guaids ((VYAF). Loe sos,S 9 zeostd! bl epe &l

¥oojladnf e o)s sl (lrez sl oKl (k] (sunin 5 pole alzmo (85,5 05)0 Gy kS U5 sloaled

https://doi.org/10.22055/JISE.2017.13178.\ AY -\ 4A:

RERVEIJERS S SO S U IR P NEICRCH W73 - QL £ B PRSPPI HPRSPE R RV

Ol <Olnl Glladlyaz ezl 1]
9 plo olKadls ol Lasl oyl ! lgagol (VYY) Joleo ¢ slomde
ooy ¢ oLl Sliiog aloe ( Sois > dwlme wlal 5 ol Halohb wlse slacws olobs ((YAV).G ( Sbelde
AVEYY (Y
9 L.S‘Ix} alxo ‘Q‘)ﬂl 6:)9 T ‘_ngd..bP I |9,® <5L°°‘>93 G,Las Glded gandal (\WAY) 3 ‘o.)‘)‘ ‘_g)L7:.> o ‘6>L';_é
VWOV OF:(F) o Lo cdnmgs
SO-AF (VIVY o los ¢ ol i Sliiod alme lgiol glon slaasss olulis (VYA o oy bogaus

Alcoforado, M. J., Andrade, H., & Viera Paulo, M. J. (2004). Weather and recreation at the Atlantic
shore near Lisbon, Portugal: a study on applied local climatology. Advances in Tourism
Climatology, (12), 38-48.

Alijani, and Kaviani, M. (2018). Climatology, Samt Publication, Tehran.(in Persian)

Alijani, B. (2003). Identification of Tehran's rain-making weather types based on voticity calculation,
Journal of Geographical Research, No. (63): 114-132. (in Persian)

Andrade H, Alcoforado MJ, Oliveira S (2007) Methodologies to assess the effects of climate on
tourism: weather type and individual perception. Developments in Tourism Climatology, pp. 74—
79

Besancenot JP, Mounier J, Lavenne J (1978) Les conditions climatiques du tourism littoral: une
méthode de recherché compréhensive.Norois 99:357-382

Blazejczyk K (1985) Bioclimatical typologies of weather. Probl Uzdrow, 1-2(207-208):80-91 (in
Polish)

Cantat O, Savouret E (2014) A catalog of ‘“weather types” in metropolitan
France.Climatologie,11:65-71. https://doi.org/10.4267/climatologie.584

Darand, M., Aman Allahi, J., & Karimi, S. (2017). Classification of Air Masses in Urmiah by Cluster
Analysis and Quality Control Inter Group’s Variance Indices. Irrigation Sciences and
Engineering, 40(2),  183-198.  doi:  10.22055/jise.2017.13178.  (in  Persian).
https://doi.org/10.22055/JISE.2017.13178

Dobrowolska, K. (2014). Types of weather at selected meteorological stations in Sri
Lanka. Contemporary Trends in Geoscience, 3(1), 100-111.

Dobrowolska, K. (2014). Weather types at selected meteorological stations in Siberia. Bulletin of
Geography: Physical Geography Series, (7).

Fatahi, E.,Hejazizadeh, Z.. (2006). Spatial synoptic classification air masses in basins of south-
western of Iran. Geography and development, 3(6), 135-156. (in Persian)

Ferdynus J, Marsz AA (2000), Structure of weather conditions and weather seasonality in main
climate features of the Polish Antarctic Station of Arctowski (West Antarctica, South Shetland
Islands, King George Island), Wyzsza Szkota Morska, Gdynia, 143-162 (in Polish).
https://doi.org/10.1007/s00704-020-03118-2

Hidalgo, J., & Jougla, R. (2018). On the use of local weather types classification to improve climate
understanding: An application on the urban climate of Toulouse. PloS one, 13(12), e0208138.
https://doi.org/10.1371


https://journals.scu.ac.ir/?_action=article&au=24257&_au=%D9%85%D8%AD%D9%85%D8%AF++%D8%AF%D8%A7%D8%B1%D9%86%D8%AF
https://journals.scu.ac.ir/?_action=article&au=46157&_au=%D8%AC%D9%85%DB%8C%D9%84++%D8%A7%D9%85%D8%A7%D9%86+%D8%A7%D9%84%D9%87%DB%8C
https://journals.scu.ac.ir/?_action=article&au=24258&_au=%D8%B3%D9%85%DB%8C%D9%87++%DA%A9%D8%B1%DB%8C%D9%85%DB%8C
https://doi.org/
https://doi.org/
https://doi.org/10.22055/jise.2017.13178
https://doi.org/10.1371/journal.pone.0208138
https://doi.org/10.1371/journal.pone.0208138
http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-18 ]

[ DOI: 10.61186/jgs.25.77.24 ]

PP il VY ojlacts iy 5 o Jlor (oo iy o3l (53,0, liini \vs

Hufty A (1971) Les types de temps dans le Québec méridional — Méthode pédagogique de description
des climats. Cah Geograph Quebec, 15(34):29-52. https://doi.org/10.7202/020942ar

Kaszewski BM (1992) Circulation types and weather types in Poland. Rozprawy Habilitacyjne
Wydziatu Biologii i Nauk o Ziemi UMCS, 42, Lublin (in Polish).

Koztowska-Szczesna T (1965).New soviet publications in the field of complex climatology. Int.J.
Biometeorology, 9(5):261-265. https://doi.org/10.1007/BF02219958

Masoudian, S.A. (2012). Recognation of Isfahan weather types. Geographical research, 27(3 ), 65-
86. (in Persian)

Michailidou C, Maheras P, Arseni-Papadimititriou A, Kolyva-Machera F, Anagnostopoulou C
(2009a).A study of weather types at Athens and Thessaloniki and their relationship to circulation
types for the coldwet period, part I: two-step cluster analysis. Theor.Appl.Climatol. 97(1-2):163-
177. https://doi.org/10.1007/s00704-008-0057

Michailidou C, Maheras P, Arseni-Papadimititriou A, Kolyva-Machera F, Anagnostopoulou C
(2009b).A study of weather types at Athens and Thessaloniki and their relationship to circulation
types for the coldwet period, part Il: discriminant analysis. Theor.Appl.Climatol. 97(1-2):179—
194. https://doi.org/10.1007/s00704-008-0058-9

Philipp A, Bartholy J, Beck C, Erpicum M, Esteban P, Fettweis X, Huth R, James P, Jourdain S,
Kreienkamp F, Krennert T, Lykoudis S,Michalides SC, Pianko-Kluczynska K, Postm P, Alvarez
DR,Schiemann R, Spekat A, Tymvios FS (2010) Cost733cat — a database of weather and
circulation type classifications. Phys. ChemEarth 35:360-373.
https://doi.org/10.1016/j.pce.2009.12.010

Piotrowicz K (2010) Seasonal and long-term weather type variability in Krakow. IGIGP UJ, Krakow
(in Polish)

Piotrowicz K, Szlagor J (2013).The link between from day to day change of weather types and
synoptic situations in Krakoéw during the period 1961-2010. Quaest Geogr. 32(3):69-84.
https://doi.org/10.2478/quageo-2013-0023

Putnikovi¢ S, To8i¢ | (2018) Relationship between atmospheric circulation weather types and
seasonal precipitation in Serbia. MeteorogAtmos Phys. 130:393-403. https://doi.org/
10.1007/s00703-016-0432-6

Saidabadi, R. Nazaripour, H. (2011). Revealing the changes in the climatic types of northwestern
Iran, the 11th Congress of Geographers of Iran, Association of Geographers of Iran, Tehran .(in
Persian)

Schwander M, Bronnimann S, Delaygue G, Rohrer M, Auchmann R, Brugnara Y (2017).
Reconstruction of Central European daily weather types back to 1763. Int. J. Climatol. 37:30—
44. https://doi.org/10.1002/joc.4974

Wos A (1999) Climate of the Poland. PWN, Warszawa (in Polish)

Wos A (2010), Climate of Poland in the second half of the 20th century. Wydawnictwo Naukowe
UAM, Poznan (in Polish)


https://doi.org/10.1016/j.pce.2009.12.010
https://doi.org/10.1016/j.pce.2009.12.010
https://doi.org/10.2478/quageo-2013-0023
https://doi.org/10.1002/joc.4974
http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html
http://www.tcpdf.org

