Downloaded from geographical-space.iau-ahar.ac.ir at 5:17 IRDT on Sunday June 14th 2026

&

A (g0 laddi p 9o gy Jlw
VON-AVe Gladis AP Y (lics)) sl aaly ol ul 3T &l
sl i sLaS cale (satalilini

DOI:10.52547/GeoSpa.22.4.151

3 o e e
298 (S yomw
Y I3
D)0 3992
Y -
SwgS | pouw

dadlogSaidy jolomo ST 43 (5 g Lid 3 b ()T B 1 g 0L jouw e Ll (o j 3

\i~\/~i/~°&:u;ﬂ.1.;'@)l3 \2“/.\//.\/::,5\.1):@)\3

e AS>

. e

SE5 5 e Db sl ol sl 5L 3k LS Osls s 31 s w55 e gles ele] o0l s
03 s ol &S g L Gl Sl ool Sals 5 38 o b a4 Jl s 8553 3 o e 4 0L
53 0 S5 2 Gomme Sl A 5 3lism psp 4 Sl SRagn ks il sl S 5 e sles
Sty o o] VY 5L 5 Lo Blig, slaesls Tl | slite pl 4 ool antls 50l oSty [ bee laO
2L e S 338 alidlpa Oleslu 31 (VY TYAAT) Wl YV Sles 530 L3 3l e sSendy | sloea
A5 Y b pm Sy 2 S D S s Sl i3S Al Sl3as g 4 el 3 5L s
Voo @ glasly dedly 55 gl 5 Lo pdaw HLad glaesls 51 sk (s (8 S 13 s 3550 4 e
ls oL Il Voo Sl gles B s JKabeSe Voo Sl sb Sl (JISKL S YO
5 45 3l OLE s A ey GIADS Sisle 5 5l sslisel L aby s slaail 5 eslinl NCEP/NCAR
5>l s s el das e B e SE s sl b sl 5l e Sundy g slaslans!
Lo dled 5o 5t 5 il glaelasl 5 cnfie a0 V0 51V AV (o 80le L e s
G2 LE) ol 3l g glasss S on 5t 5ls 1 sl SIsl3  5eS 5s V) s /oA BV S0l
S J sl esls &5 (Dl 3 55, Y0 5 078 5 5a) s s Sl el js (=)0 oS

LS).) aK.:.J.: ‘JL—MJ. r"l& 9 QL_.':‘ a.&iﬂ: cl.;ﬁ‘fo- ajjf EWL.‘;V.:W .LJ:)‘ JAL.&)lS l&-)ﬂiu,l.v\: -\
E-mail: f_mojarrad@yahoo.com (J s ok ) (55315 oS (Sl pshe 5 lasl il (Ll am o8 Y7

6)‘) K isls gdl.u.v\ ‘:jl.& E) QL:Z:. SIS ls ‘Lg\j.«;- ajjg AJAL&V.:B\ dJ,:S: RsnyJ:a\; -y


http://geographical-space.iau-ahar.ac.ir/article-1-3911-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:17 IRDT on Sunday June 14th 2026

VEY lieasy Ar o jlack ca g9 goseass Jhou oaladl i (5L sale saalilund \o

Doy o oy sl Slsl 3 o 3t clale ulide 53 dles ;S5 o 1y Ay sl pe Lolad Il slaol&ans|
(e Sl Y 5l sl 0L LS glaesls b syl (slaesls Gl ool 458 5 4515 slaols 4
Lile Jalge anlllas 550 Glaslisr; &dy 55 sl 035 Sbjsm g Jolo slus) b s bl (6w LS
(S S35 Jalge S 5L s el Ghos 5 dlmde Sl e Sl LS ladil 358 sl LSS

ol ebﬁﬁgﬁ)ﬁ UUJLE.}LA Cnl ol JL’)‘}M C}.;) Q,.C«L: (ﬁ@)wﬁjo‘juw
)JJ‘ o‘jsﬂ\.'(...:) ‘LS]"S‘"” ‘)L\.';.eﬂ c@&ﬂ—dlﬂ) Q‘M' c.)b)j.m :LAaj‘_g J:st
4ndde

Sl BT e 55 3503 (e 55 S ey Slosrse iS5 Sl s egs b 36 15850
(Ranjbar et al., 2016: ol (gloss Conal lls s sl s 31 oldl Jolal 5 a1y 5 s ilis
o geske ol ol Gub Sl LS 0l s I s 4 s sles el 51 G ls 3 5 (67
Sl pilals s eleal (50 bz Ol Gy 505 ABL SR 3 s 5 o [0 sles
S ey on a4 33 gy sl @l 3 Al (Rl sk e e bl by L 0SS ol 4
G e Sl S 0 3 LS a5 i Ol s Sl 15 sl SU s el gl BlS e il
SSly b 3o s LS el ol S mle s YV Ol O Jseme gles sd (Ssile s/ s 5 sun
Gl Sae apd il sde W5 el S5 G e L LS S nsie s Sk
T ebe Co s L LS ST Golo 55 e 3y 53 il en iy G (S35l o (0 5 st
sl LS 51 S50 LY Kb 0L e glpasol L3 s (Sa3le S/ e uls 4 e ol S 025
Syl 35 gm CS Sonds 5 a5 o 3 3L GRis mld s Gl &Y ol K e S L LS s
b sy bl (63505 5 P GLRE s ke (6 s ane el ge 4 |y el l il 55 e
3,8 I ol JEl sy b s Lot slise Jole agls Koy 5o Cusb, 5 Ul Sl
53 9 d3L Lo & Tl Clem 51 o950 e Ll e sl s el ol oLy (Ahmad et al., 2016: 325)
3P o3 el Xas s Sl Jye 5 055w gl sl poaebn by ol 65 Sl s (g S e
doo p gl 4 Lol ol aS WK sl e eslinul Sldia 5 o e ssdo Gl sl e ls 5l s 4
(Dargahian >,8 s 555 0 solo jliis SU s bl 5 rli;,a 25 ot el o (S5l Ollisy &S
Ol (e 45 s Sl slajlid ol g Sy 555 03 jie Jolye dex 5l (& Mirzaei, 2006: 19

JL««Z DL dl.w Jﬂ@)b‘&sw‘ JL&) S )L:& w‘:ww&éw )L:Jﬁ)) sl L;j‘t‘.‘““')l‘“:'jﬂ

4- https://learn.weatherstem.com/modules/learn/lessons/112/17.html
5- https://www.weather.gov/ama/windchill


http://geographical-space.iau-ahar.ac.ir/article-1-3911-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:17 IRDT on Sunday June 14th 2026

\or Joallogsdiady glae SLAGL! 3 (5 pases HLES 3 L (T Byl 9 9l g pad Ll (o) 3

S G35 2 2 Jod 53 dga (oelas SlaY L (Ble e W 0 JLES 5 cpl ol S sate (6 e (B4
53 Al e sl (5 T L) B Ll 4 s el aliedeS Ysane @35as Sl sp5 e JS
S s Slaise a5 ol 63 28 OIS BT L S S 5 S bl i Ol e e
.(Smith, 2006: 130) 5 55 e b Olsls 55 5 Lli 5 g0 Oln Jomd 55 1) Ll 5,6 VL 5 &l sla 5 0
5 Rk s gl Sliosart (5 e 5LE Dud (S kg e Sl ble pl 5 e pamis Dls st
G55 Blle pl b (olsmman 5 @ Ol ol 03,5 Qi 355 w0 1y Oliies 581 a5 0l glawil; 3,8 &g
dos dgls ol U 5528 4 OF 555 5 3550 e Slale pl 5l it b 5 ot 5 sbay Jlo 51 i 5 o
(Lashkari & Yarmoradi, 2014: 200) <ol of o (glos 28 slacs b o8 5 Slanl 31 5 gladliss
o Olay 53 4S(sosbas 3515 3 (5 mm SLid wlile U Cow Stia wliss sl Ske SIS &35
5ot 63 oo g U3 oS Sl L eSSy Lo D1l BLE S1 s 0l bl slele
S dallas abe L3355 slac s s awy las )8 sLsse (Dargahian et al., 2021: 99) wil .
CAE Sl S e 5 (S35l 5 e 4 Ml lat S e gl 53 Sl
Co e 5 50 slad s Sy awy 5o Slallas (Fudge et al., 2015: 63) 5w slalees ;3 5550 Ll 3
Ghle 5 Ol (S15 LI «(Cauchy et al., 2016: 92) oLy op e 035 14y 5 (Sojlem So3n
3l (Liuetal, 20190 51) Sl b3y Olple ol el b ol 2 b sl 5 il 5K
(Kokotis & 0Ly 55 (wyse a3 Shas Pl g5 0 Smld) b sl il Slewar Glag il
maab 5l ol bl 5l LT adBlens s Oladlas 035,60 5l lac s L. 5 (Katsavos, 2015: 44
Oladl ity 5 Gl (K05 8 (olane « AKS S Il dnwr s s ad Blos L) 3 o505 & Wi,
Sl arie S 5 g3 &S e B, 5 bl Sl Gles 2uS ik (oldlas pl s (Darvishi, 2015: 19) &l
5l gl o cilie glaslinl 5 ol lasls 5 ol sdd (g3luesly 5 5 S 5 by cdies 10856
L il asdlas 50l 51 .(Ghasemi et al., 2007: 15) coul ol jasein o3 slas s g0 31 (Solens sl
o A Aallae Gas L Ol 4 ladlane Dlide age sladsie 51 S Ol 4 b Lol en

el 3l oS aniy Halme sladlinl 3 0T 5 5 Ldes Gla Sl 5 3l s S

PRIF S
&) > Rasouli & Azizzadeh (2006: 30) aallas 4 b g o U3 s iy 53 adsl Oldllas 51 S Ol 5o
oL Jl Sy Jsd > sids ol aS sl QLA ax)llas @l:.? RGSUM A S5 | PSR U WY JK"’ @jjj

DL w‘@)\ J:J\x:.w.d stl" J:.:’.Ldfw :\&v\l};}.}l}%‘ (.5‘}"42'2"")\ ‘5.,0[2- f‘yww‘ I o @)_5'?

6- https://www.britannica.com/science/Siberian-anticyclone


http://geographical-space.iau-ahar.ac.ir/article-1-3911-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:17 IRDT on Sunday June 14th 2026

VEY lieasy Ar o jlack ca g9 goseass Jhou oaladl i (5L sale saalilund \of

S5 ot Tamsl S| il s e S Sy bl a8 Xyy 53 S as Ok ol
e opl a sl plil Ot Glasks g 555 o Ghasemi et al (2007: 22) «5 _ad> 55 .Cunl Sls, 55 5
s 3 i S pl 5ty e 5 Slie p 5 e 4 el Jall B e oyl 1 Loy 2alS &S K,
Sl (o 5uS 8 5 o pdled 5o Heydari & Saeedabadi (2008: 93) dalllas s s 5 5545 o8
(S sy o3 b abg e slaatd Bl 5 sk sl 51 adlae uaU a4 g Juosl B el
Sy Joad 5 laslsgw sl 5 R4S Wis ST jeskie Ol ) oleal ;s Shariatmadari et al (2016: 224)
Sl sSIL bl L 51 i ool o3ls 552 5 3L s 30 SN ahaor 51 i e slaelSaml s 5 L
Ranjbar .ol o3 5 Olosen LOY 56 sl gladla L oll 5o Juad 5 5 i lasl s SR TE
Glasls i 5w 1) a5 Ol glasls 5 (gduang sbjsw sl i 511 ol b et al (2016: 67)
5 4 Ol sm) pwlo| (Slos 5 4aS Glos (D3l 45 3503 Ol OUT 38 3 me 3Lj g OLL 5 55
- ot el 035 WTVE bt by s OF 0 3 08 5074 Tl by o 3U5 g S35 0 5 i Sl 13 ne

lazils 1y 3L s 83 SlslS cp S oleoLT 5 p 5t oo
313 o el il sl Cilisie Gbla a5 2 (S pmm Sl SRS dam s 5 1SS 500 oS Ll
S 5 BS Curdy w63 Sldlas Lles S a5 bl cpl a4 il a8l 1 Ol Kiass
Jie Ol @ Ll ol sl slales slast, pa 55 o aly 5 VU = sh dides lasilols )izl
o S Lol Jlad 5 bl 31 55 a0 lSw ST gll Sl dssl 53 ol slales slasy Lol s
(Cony etal., <ol os S 5yl ailews ol slay 528 a1y Sl Loyl 55 0 a3 0 glsa Jlo)l L oS ool
e 350 3 Ay SBs i) 53 iy g 35 L e i 3 (S Sy CusE oy (2008: 389
Owed g JLES S a8 Sl ) e 53 35 e 3 Slaglal 5 VL mha il lsel i RS
o pdled dden s a5 cnl sid <ol LUl e 5> (Takaya & Nakamura, 2005: 4423) .ol 5,5 2
et 31 53 a3 3 len Sl 5 esll G Iy 5 Gres 356 658 53 L3l o s 0
S S35 Bl Geos 85U =Y L)l o b 31 Jles &l sl =) Sl le oS Coal el ol
sl s adl (Azizi et al., 2012: 37) ol Ly g 3 Bl s JL 5 Y 5 Gl by Jled)
Dhies sl e sla) 28 slu s &S5 5 S ol nge 3 b (St L T 4 o Snpe 3 5
2 3 (Slesl el Ll 5 lss s bl 4 5538 nl 655 e Gble s Ll ol it fuab
slaans 5o (Torosetal., 2005: 107) das o 55 Gble plu 51 5405 SHUT S e 5 dled o e
sl Ly b Sler b S bl s cou Ll dled 5 10K dled 5 KLNT ale Ws sbls 51 = 5 ]
Bl glos . KLe (Ma et al., 2016: 3138 Keimig & Bradley, 2002: 1) Llods axlge 35w sl

Feng et al, 2009 ) CAMI‘ wl.i u':*-i‘f" J|J§L5’ZJL~J 22.-).5 Y/Y O‘ﬂﬂ 4.3 cY' ~O—\°\G'\ g‘)}.) QFB DL Lﬁ~> DL JLJ‘)‘}».A


http://geographical-space.iau-ahar.ac.ir/article-1-3911-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:17 IRDT on Sunday June 14th 2026

V00 Jonlogsdiidy yglae SLAGLl 53 (5 e HLES 3 b T LS5l 9 9l g paSLd (o) 3

Aas o 0L Tpa slos @y Lo 1y (g Fatar a8 Sladin, o 5o ailin 3l sw Glos (omen (1071
KB 3L slases shls 5 Comaz s bl s (288 nl 5 asl 2alS sl e b ol 5 slasss 5 sl e
(Linetal,, 2019: 389) cul o34 jSax g

Slales 5 Laslis s sty 1 (6 SLEE 5 1 4 4 3558 on s ol o plonil 0551 &S Slalllas s 0 L
Sllas GISKE ) B Sl 0l e a5l 3 el ol a5 5 1 oSty sl sladlial L3 b
D ys

aalllas 3, 5o dilats

Okl (ONS OldS Olul cia Jold ol oS andy Al slaobinl (G ol 5 axdllas 350 dikate
Gladsb 5 JLd YAOYY Y08 LUlan sla b e o boud ailate ol ool a3 5 51Ol cOlbams
5 0bmldl i8S 0 opdled 5o Glos o s Sl cal an S 515 3,5 oVO g B EA%E0" Lol i
S g Ol # Ol 4 G 5l Jlad Olal 5 Oliad 5 OS5 528 & G pddled Sl Jus)l Ol
35dome Olnis Oliwl ap o 515 Olles Ol & 2o Sles S 0 5 o Oletal o gladkiul & s
O slae sl 5 50 lelisy) 2 Gt (558 0 Caend 2 Jomlo B Gl it Jlod a3 50 e

w&uo&.ﬂi‘ @y}@jlﬂ]ﬂ Lf‘j';-) d.)w (\)p@‘ Q‘J.’.‘ CJWJJAJJJ..A J}&-M}

e e ol |y
Vo fAo fdo do do Yo oo OFo ddo O%o0 o |
z
) L] z
< gl [}
E b
® oKl
— s jp0
E (350) 815! (s03) Jao o
AT £
Y -ae.
o| Aoy
t o
[0fer-Ayee A *
A2 A 2
[ AR AT
]
2] A -5 ‘o
0 50 100 150 200 250
AN T .
é )‘-‘9'1‘2! °
X T T T T T T T X T T -
#v° £A° £° 6:° o’ oy’ or° of° o8° o8° W r

asdllan 5550 GrolKinyl 5 ailain o)l agh) Jba 1) K3

Figure 1: Digital elevation model of the region and the studied stations
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Figure 3: Monthly and annual average number of days with wind chill in stations near the Alborz mountain range (1986-2016)
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Figure 4: Annual trend of the number of wind chill days in the stations of the region (1986-2016)
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Figure 5: Monthly average number of wind chill days in the region (1986-2016)
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Figure 6: Monthly average number of wind chill days in the stations of the region (1986-2016)
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Figure 7: Annual trend of the number of wind chill days less than -10 in the stations of the region
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Figure 8: The total number of days of stronger wind chill (less than -10) in the stations of the region during the study period
S W 5 b sl s BLSSI o 5
PP RN ES IR P T A ISt R ISP TR TTS v nx P, DS PrRT- e s aiS S & S Olan
2 UYL Gl s e e laald 3 g 585 slassy 5o ok 5 HLAS Glagtinn Cundy 5 ORIl ol
e IS S 055 Sl a4 sme 3L s slaslist; L sla S Dlglis Bl s o 5 aglie
Laslit; 5 i 3 Ly o8 At am 5 e ale oty 4 )5S ol s s ea, T VY B4 (gla JSCs s
S Gble 5o o5l S5 O Sl ke Jole iyl a sy 0l 35 £ 585 o Jalpe Gl 51 S 5
SreS (V adlrs o 6,8 S8 35050 0 55 5 VL 515 laatidl @ a5 b el o3l 5 bl s 5l e
(0 5 b 335 oo (8 ol sbips 5 JUT 51 5Ld  BLy 328 (7 5 S oo 1 LES 5 slaail
355 & ped oy sl VU s gla e (6 88U G g 1 5 s B0 jskie . oles 25
258 515 (St g o 350 5 b Sl S e gl 2 s
Jsl s S
e R T B PP I SU ST F P RS P PR FIP RN P PN I RS
533k i e Sl s olan & JSUT o Sl LI Glaaily 5 2S5 (e L slaail;
LKE5 55050 5 A 53 J ol ool CL&.?j(.S S5l Jeee Llanils [id agkews 55 Lasksw (5,5 ISKE
ol e el el 635 0l s (655 JSS 5 0 e Slen (oS 0 e Jolo 5 s Jled s Jlrs e
oS iy § 55 0 Ol nl S 2 fL1WS OL o G sy cpl 53 (A UKE) Sl NTVINN /YE 6 s e Sl
S s S0 5 Jlad Slsl 5 St Sla oo 5 (slsm sas 4 e 50558 bl LT e ol
S5 oL L Ol plesl 5 JSUT 5ol Gbyd (555 oL JSCE5 immen (@ ISK) Sl 0 528
Sl ol sl 503 5SS (s lales slml & Sl S8 Ve0r (655 0 DLES L (g (S35 2 o linlnl
Voo mh S (@l @ s) das Fo il 53 NV Ol o s 350 Gl op S (S S
el O e 3wl (58013 5 555 Sas g gWLIeS 3gms 85 Sl g opl Lo s S S

J:J‘)‘J: Lﬂ’-‘ DL JL )‘JJ" &‘)T gj}u (C cq Jg.«;') C,\-w\ ol ‘U?.E.«c “ YL Lgl.au.p]o )‘ .>J.~N LS‘_}-“ ULJ'L)


http://geographical-space.iau-ahar.ac.ir/article-1-3911-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:17 IRDT on Sunday June 14th 2026

V) lieasy Av o ylach a9 gy Jhou « oalidl yha (sLdd sale saolilind \#¥

Ll adlaie 53 o edled 5 Jld sl Gz s S 6oy p 3 Selasl S = L ks sy sanOlis
JS8) el il mde SLos 5 Lol a5 2 Lzl 25 5l (S e JRLL S Ve 5 ples s A0S
5L S JSE s Ol S p s 530 4 Jlad Gla 2,8 5 sln s bt 2l 0l (&
03 paaame 53 Ldls sl al 5 33 o S Glaelal sl cnl s il old 538 55 2 Sen
3okd S Ol o Sy 2 Solge Fr 03 5 duse (Be (S 0 Ol sas p alaesl Sl slag,
o SelSaml 53 o gat a5l iy i 53 Vsame 3)lse nl 3 el 43S 15 056 e s adlas
S Oldladl 5 Ol = (555 p 4 S IS Glaesl r osdle i (530l p0 53 el 0315 5 3L s ail
S 5 DS 5 g oLab 5 aeS 5 ss el 5 Ol slaolSinl 53 3L 3, b (g e JL2S
Car 3l L5 35k (Bl ge 3 pmen ol 03 Olosen (3 adled bl 53 sl sl b LT AL s

Cmﬂ‘ ol L;;)JJLA.J 6L§W DL Jb)j,w C‘};} CA;L’ olcm 6&)3 9 M‘J:',’_J"‘

8- ar &% a5

v u — e T T [ e—
S av aF af GraiS: COLA/IGES a90 996 1600 1005 14910 10156 1020 1025 1030 10356 1040 10480420224 1%:01

700 30N
650 280
600 zom

580 5y

—CquS..nL;‘,:SA 00 515 el 655 &w)ljgjadau,u&w.gm—y g yasls K g K -l A Jss
Ver 5l 2les g =3 (JKul e Ve 515 50 Hls g JISKl 628 AY0 5 Ve sl 5 fsils 683 &w,lgféx.&m
WA /YE b s JISal e

Figure 9: A- Spatial pattern of wind chill index, B- Combined synoptic pattern of sea surface pressure and 500 hPa
geopotential height, C- Combined synoptic pattern of 700 and 925 hPa geopotential height and 700 hPa wind vector, D- 700
hPa temperature advection on January 14, 1993
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Figure 10: A- Spatial pattern of wind chill index, B- Combined synoptic pattern of sea surface pressure and 500 hPa
geopotential height, C- Combined synoptic pattern of 700 and 925 hPa geopotential height and 700 hPa wind vector, D- 700
hPa temperature advection on December 5, 2008
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Figure 11: A- Spatial pattern of wind chill index, B- Combined synoptic pattern of sea surface pressure and 500 hPa
geopotential height, C- Combined synoptic pattern of 700 and 925 hPa geopotential height and 700 hPa wind vector, D- 700
hPa temperature advection on December 30, 1988
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Figure 12: A- Spatial pattern of wind chill index, B- Combined synoptic pattern of sea surface pressure and 500 hPa
geopotential height, C- Combined synoptic pattern of 700 and 925 hPa geopotential height and 700 hPa wind vector, D- 700
hPa temperature advection on February 7, 1997
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