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| Extended Abstract |

Introduction

Iran, as a country in the Middle East, is also severely affected by dust storms. These storms
often affect the western and southwestern, eastern and southeastern, and central parts of Iran.
The western and southwestern parts of Iran are affected by dust storms produced from
various sources, including dust-producing sources in lIraq, Syria, Saudi Arabia, and the
southern countries of the Persian Gulf. In some cases, dust produced in North Africa also
affects these areas. Part of the dust-producing sources that affect this region are located inside
Iran, mainly in Khuzestan province. Today, dust storms affect the lives of many people
around the world and cause significant financial and human losses. Iran is also affected by
dust phenomena caused by both internal sources and dust sources located in neighboring
countries. Semnan province has numerous dust sources that not only impact this province
but also neighboring provinces

Methods and Material

The purpose of this study is to investigate dust in Semnan province and how it changed
monthly in a period of 15 years (2003-2017). For this purpose, the data of synoptic
meteorological stations in the province and the aerosol optical depth (AOD) satellite product
were used. Also, the GOCART model was used to quantitatively estimate the amount of dust
emission from this area and to determine the vertical dust flux over Semnan province.

Results and Discussion

Results showed that the maximum amount of dust flux in the province is observed in the
southeast of Shahrud and then in the south of Shahrud, Damghan and Sorkheh cities. Based
on monthly averages, the AOD and dust flux values in the southern half of Semnan province
were higher than the northern half in all months. The maximum values of AOD in the
province were related to the months of May, April and June, and the highest values of dust
flux are also observed in the months of March, June and July.

Conclusion

There are many dust sources in the Semnan provinces specially in its southern half. the
prevailing wind in the southeastern region of Semnan province, where the highest amount of
dust flux is observed, was northerly and northeasterly. This factor caused the dust particles
originating from this region, affected the south of Semnan province and areas of Isfahan,
Yazd and South Khorasan provinces. In this study, the phenomenon of dust in Semnan
province has been investigated from a climatic perspective for the period 2003-2017.The
monthly analysis of the number of days with dust in the province revealed that the highest
number of dust events occurred in May, with a total of 50 days. This was followed by June,
March, and April, respectively. The average optical depth of aerosol (AOD) during this
period was found to be higher in the southern half of Semnan province compared to the
northern half. Additionally, the highest AOD values were observed in the southwestern part
of Semnan province, specifically on the border of Semnan and Sarkheh counties. Moreover,
the mean monthly values of AOD indicated that the highest AOD values in the region were
recorded in May, April, and June. The mean vertical dust flux output from the GOCART
model was also found to be higher in the southern half of Semnan province compared to the
northern half, which aligns with the mean AOD values. The highest dust flux values were
observed in the south of Shahroud, Damghan, and Sarkheh counties. When comparing the
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mean monthly flux values, it was noted that the highest dust values were emitted from the
southern and southeastern regions of the province in March, and from the southwestern
region in June. Conversely, the lowest values were recorded in December. The months of
June, July, and August had the highest wind speeds in Semnan province. During this period,
north and northeast winds dominated a large part of the province, while in a small portion of
western Semnan province, the wind blew from the east. The analysis of wind speed in areas
with dust flux revealed that dust particles originating from various regions of Semnan
province can impact parts of Isfahan, Yazd, South Khorasan, Razavi Khorasan, Qom, and
Tehran provinces during different months of the year. Finally, two cases of dust phenomena
in Semnan province and neighboring provinces were presented as examples. The
meteorological data demonstrated that in both cases, the dust phenomenon was observed at
numerous synoptic meteorological stations in the region, leading to a significant decrease in
horizontal visibility. The presence of dust was clearly evident in satellite images, particularly
in the central regions of the country. Considering that the wind speed in the south of Semnan
province was strong in both cases, exceeding 5 m/s, the blowing of these winds triggered the
activation of dust sources in these areas.

Keywords: Dust storm; Dust flux; AOD; Semnan.


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 ]

[ DOR: 20.1001.1.22287736.1300.0.0.157.0]

[ DOI: 10.61186/jgs.24.74.4]

TOAA-BITA .m_&.’:

https:,n’[jgs.khu.ac.ir!

F3
YYYA-YYT# :d(etb
ﬁ"" o

SR URoRle EoR B i

U o nz',

1 SBga 5 ol HLh awlxo g (yluow liw! 1o SB90 )5 ovu iy couddl )y

GOCART oo 3l oslisi! b ¢yliw! gebws

T gobTeolew yuzxiy b 030> a0y (5L

'Q‘)‘l‘ ‘Q')‘Q‘ 9> ,o,.l.: 9 wwL..&l,a o&i;»,;.; ‘JBBQ; 9 |3.® ‘;o,ﬂ 6“““5)’: 03; “5"”"”"“‘9‘“ )l{él.‘o’.»»‘ ‘JB';"”‘“‘ oy gs .
Karamis.62@gmail.com :asbu],

Ol el o owlblgn olSlidgfy (owlblgn (65550 (s9xils .Y
nasim_hh@yahoo.com.com :asGb|,

'O')i‘ ‘Q|)QA 9> PS‘L‘ 9 wLw‘,b elf.&a,j% ‘«S¥ ub.bl:u c:”’*b’)" 05; ‘swwab )Lyﬁdb Yy
aranjbar@gmail.com :asbb!,

ouuS>

Ao OleMb|

s g ol HISE 15T le 00 50 51 ()l (S5 2 S g3 )5 slacyligs £489 039 0!
3B Sg0,5 glaoway 5l dllw ;o 3 ol Hed Sgb o0 (lglyd W)l 59
Ol 30y g0 3T jglme GlaygilS o @Bly Sog0 5 slaaciiz 9 51 slaaciz
S90S ouiiSudy gander glyls wes Ll Coxdge 4 azg b Lo
ez g b Gliwl S50 )8 ovuty gwyp addlae ool 5 Bud LCawl goaxio
ok oyl el YAV B Yoot gla Jlw oy allu 10 Gilo 0598 40 oy dilale il s
GP @ Gloylgprle Jpamo g pliwl guses wlidlss gollum! gloesls
o2 3 SB90 Jon (l5m0 (05 35911 1y Crmiped ol ounibooliuol (219158
GOCART S33,5 Joo «ylivoww oylinwl 33 SBg3,5 o3 )L polia cpumeni ¢ dibaio
JLo polie o yden &5 Ol (LS SLgo 8 HLb (Sl (ow)yp el a8, 10
QLS dilalo (ou)y y2 09d o0 oLl 89 ,8Lh (S pliogiar 53 (pliwl haw y0 SS90 ,5
Ol (g doud j0 SL93,5 5Ls g L gled (5585 Goe (ke daolo dod y5 a5 ol
b yo (bl gl ;3 AOD 3l (g2 yidon ol yilon (Jlods doud 49 o (ylsoww
coile Golo 10 508 S593,5 )b polie oy e 3 009 (395 9 a9l can slole &
Ol «S1590,5 5o l)1o @bl 50 b ey (uy 2 ol o oualies 4l 9 (H9)
ol 30 S g8,8 L polio oy it &5 liomws oyliw! B rbogin ddlio 48 45 ol
S gl oo cumw o5 039 (Bl g Jld (L L e g oo cunlive
Iy 2 olwlys g 03 ol gl I (bl adlaio (nl 5l Awls yy S1S90,5

w20 18 il con s

:lio g4

g allie

YYa9q/-\/YY
16595k &b
yvaa/- /-
oy )b
\YA4/-0/IYY
YA/ 5 -

VE YA

HEYS{PRWLy
S gy
SBg0,5 ;Lo

Wlyd 5y98 Fos (il

-y Lo

Olboms il ;0 S13-90,5 00uay (goudBl oy 0 (VT4 Y) ulie cgoblolaw 120 g fommd 0 jo > ¢ |l ¢ 0,5 0L
pole (500,05 Ol 4 i GOCART Juo 3l oslaal b ol maw jo S3go 5 BB L Al

http//doi.org/ 10.61186/jgs.24.74.4  AA-Y «(YF) V¥ ¢ Lo/ <>

O o lem oy 15l



mailto:Karamis.62@gmail.com
mailto:nasim_hh@yahoo.com.com
mailto:aranjbar@gmail.com
http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0]

[ DOI: 10.61186/jgs.24.74.4]

Pt ) LI 9 (7 ST P SO S and

doddlo
Slold Sl 9 Jlo Dhlud 595 o 4Vl &5 Cl SB90 5 oy £985 harmen ) i3 slaossy I (S
odd o8 g did OIS 5 axal> o8l Cldlws g Cely S90S slalagy £484 51 AL (slon Sogdl 0gd o
sledled 51 il cans jlass 00 2SSl 50 pired g o8l Dl pss Jlis 4 sl gl Sl )0 058 so e
o had (guz (IS a4y g a8 )T 095 4 (gupazr olal 5 USE S1E90,5 ey 0 5 (g5l (S asile Gl
S By ppew 517V i pgim 0,S 0 000 o0 7y o) 0,5 (Jladh 0,86 jo el STEg0 5 onpny ol
o;w.:.; B (\qt\a‘u‘)&m@ 9 Q’"ﬁo) DS (o t) QSILQ'MJ OJSM'; B =La.0.> AR 9 Ca...u‘)‘.) ‘) (LJ‘)M‘ )5...“5 LSLDQLL».‘ Ld.o.c)
b L 31 Jlods 51 anpeS ol oiiwn )..l.,.a oauay ol slasls (18 S1og0 5 an S 65)).31“.).0.: oS oloysns Jlok
ashie 1 5S35 (Y210 ) Ken 5 o0lide) 0,5 cop 50 5 1) il gl adlain 5 Conl 0uls 00lS (> j9uS
ey 97 Ols 1y ool Sga,S wVle a5 ol Wy 81 0,6 jo hlals \ble Jlad 0,5 0 10 SB-g0,5 sosSudss
Sl bss Jare b ailo,gls ddlaie pgasaso )8 pl 0yé piSlo 5 Lawl 0,8 0 (Ve 7 o) e 5 Sl ) oS o
3 Sgs,5 sanSuadss mlbe (St Ol ) o 9 Gl s djsm i3lie )9t Slag bl wies axlge S
(VoY 0,8) ael dilo gl

el lapylbgs plojls 18 Sloe0,5 slaoasay )..;L St Sabdy dibee gl (0 (6,9 Glaied 1 ol p) jenS
oAJJ.Jy LSLQM Q‘y@ as \))J;b‘so )..\.)SL: alise GLKDM )| 03 J.Jy 6&55505 )l O‘f‘ UJCU}A} 9
N W )lan 5 g09dlgd) 0y pb 1) o Brds ail oo o jeisS 5 flin,e o (3le ;0 SBgo S
3 st cou 1) (olg onl e sl Jlad 5o ot ader S1590,5 (68,190 50 (0¥ ABw0ja> s ¥+ VYo Sl
J51s 5o ams o 53 5l cou 1) dihie (pl 45 Sgs,S caiSudy sladeis 5l cisu (Y \Voolils ) aas o
3 S50 S eaisSuy ol detiz 5 Glal Grbosiz 5 5b (2850 w5l 18 pliwes il (o Base 5 ol
VoV Feoolpde) canl a8 3 )18 ST g laailadl oyl ] jaiS Y 50 j0 aS o)l 13 gals azbyo ool Sis adlats
alin 5l as wiyls 0529 S390,5 @l)d suSadsi sladein 18 (Lub 5 Gl clo) ol pl (Bricsa 5 30 0
4o Bows S5 o Bble SBgo 5 sladais (YoV0 S0) Wgd oo Cawmme o ;0 Sg0 5 caiSadss Lo
‘ul)l.i.o.m 9 6).».41) .\.».AL: Jl}so)f o.\.»..sd.».ls.v CJL».A )iab )I u‘ﬁ"s" ‘) U‘)J‘ 6}5).4 ‘_ng)J?S \.b‘d.d)f )‘)S ‘_;>|5_v u.uo.ab
aile 3 sleass 4 cad (65 et (ial8l sl sla Sl jo sblie cpl jo ool ags S48 pizmen (Y 0V
:L}‘A.o.c U] ijo; ca.._Sa.Jy 6[.254-0-»} 9 W) & Gao U‘J‘" 6;)4' é.‘aL..a ;)D- ).u ulm.m: ULMJJ‘ (\Y"\& ‘5|5) S|
Sg0,5 slrossay £985 g 009 axlge Sg0 5 onuay b sl slo Sl [0 liews el ailazs 37 13 Ll 1o o
o) 993y el o Loyl cdlad waid ¢ bl o Slsg0,5 S glracis obx! o jBl gla JluSiis
Sge 8 ol 5t cov 1 jslre sl 45 398 o0 e ylioms bl w0 S1gs,5 sanie slodeio
Sl oals plonil Hliows bl jo S50 ,5 sloodsay aiw) jo Sllllas (925 b .03 ,5 1,8 baeis pl 5l oads Joud
W &)5 o)L....a‘ uLA.A—M} UL‘.M:‘ e S ‘_gLQ:ulﬁy Slaws f..uu R e (\Yﬂ\‘) ‘Stl.vla L%" 9 )5_»4.9...0 L L)‘?"QSA as
ols ylis bl .ol a8 3 )13 awlllans jg0 yliaws liwl jo Lego )T e b axdllans jg0 adlain jo Cugb, 5 Sw)b
ol ol Jg il ails Jowe Lice Qilgs o cplply g el Jlo b e 0,90 b Budain (5,lee slo,le oS
ams o)lg oo I g ails sllail JLégs 5 oass b JloSKis slae 50 5 kel 050 Job ;o el o)LL LzalS b sulate


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0]

[ DOI: 10.61186/jgs.24.74.4]

V¥ OUSeD 9 (23S | ...pild )L dewwlimo g yliaw yliw] ;0 ST90,5 oty ty (Sl vy po

A 5o Slllas yiomen (VWA (g9 ms) o)l oo 8 Lece o2 g e Lo o2 dilaie cpl Legs F a5 c8 S
TNV o 5 o) o 458,550 Srgo 5 (Slapliss Jf 6ol 5 bt ailate o S

sollws! bass slacsls jloslaiul b Hliow bl mlaw ;o Sg0 5 slaolas ) £985 v » asllas () 5l Bun
=5 2305 ssbiieds (izmen sl laiglsn (555 Bos (slolsale Jpazma 5 il o 50 39250 Gaden culidlse
S3g0,5 Jow 5l eolaiwl byl lisl jo S1390,5 5B [l polie s cddlaie ol 5l ool JonS SBg0 5 500
adS bl o Sgo 5 slaslas ) Sloy Olss oS sy jshaieds (ol dalllas (] Blanl Ko 51 GOCART
Sgdige gz 3538 oo )13 Gliams il S0 5 sladasir 3l

G 9

HE Gvgy g ool

0 o] leo 5l g 00l sy Hliows bl [0 &Bly gasien ol )bl 0,50 Job cunss axlllas (ol o
g, ol o jelaieds ailoads Ll wisgs ools s YAV B Y- ¥ Jlo 51l V0 Slej oy 40 a5 oSy
W) Sgo S L e e sbas ads gad 3 )18 w090 bolliws] cpl 5load (5135 sasay oS (S1590 5 L ol jon
Gljey cmans gl .l ool lis 1) oolaziwls jse (slaaS (V) Jaaz .cuwl ool S (YO LY. slonS 4 ¢V o7
il oKyl Sy Bl 5o S50, L a0 oy 05 (155 Sy shls B> 45 (555, 58 S5 90,5 b olan
«SE93,5 Lol on slajg; a5l sl oad 423 )5 a5 50 039 il o 55 (o) 23550 SlaolEas] 5l spen
Aloads sw) p ailale g0y g, ol olows

55,5 ooy b b yo gazken S0 5 (1) Jpur

Olapsdy oS

SBgo 55l Lbaw  of

oo 3l Al b b e Y

o Yoo 5l pidin ol o Veor 51 pieS a93 (liuo (S b ol yod dulo g (o bawgio b s S1590,5 ¥

o Yoo 3l pindion Lol o Veoe 51 paS 093 (lio (S L ol o duslo 9 (o bawgio b jlasly SBgs,5 1)

o Voo 5 g Lol o Yeee 51 yioS a3 Gluage (alS Lol pod dslo g (o brwgito b pds SS90 5 Gl b g9 Y
Fo Voo 5l e ws als Lol o wyad S1590,5 e YV

o Voo 5l e ws fals bolpon wad Hluuly SS90 ,5 (e YT

o Yoo 5l aS ad fals Lol pod wyud S93,5 (g7 Giuli¥Il g9 YO

ol 5 o oolaul az )0 + /0 a8l SIS L 15 o,lgnle MISR osizeins (slaosls 5l e s glen (5,55 3os oS (gl
GOCART oo 3l eolazwl b ddlate ;o S3g0,5 56 Lo polie sl a3 5 )15 ) 50,50 AOD ailale . Sileo
ik yus § Gy il ao e Lol CawS 90 5l (Sgo 5 3B Lo s sl GOCART Joe .ol oo dslre
GOCART Jow ;o solarwls jge olilzm slaools 5 50y yiole 3 slassls s (gl .aiS o oolawl (5,50 Ve ol
0 U WRF Jow jl eolaiwl b aS" az 0 +/VO a8l S L ERA-INTERIM sleosls 5l ol e ps sloosls (gl g
(V) alayl 51 oolawl L GOCART Jow o mhaws 5l S1590,5 o306 Lo .ol o solaiwl ciloads oS wlie yoshS
13980 o0 demloe

F=CSspufy(uo—uy) for ujom = u (Vakal,


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0 ]

[ DOI: 10.61186/jgs.24.74.4]

VPt jarly VF ojlosis yoylgz 5 o Jlow ibdlpiz pale (60 ,0) 15 olidinl a4y puisi \of

2
d.al.....qi u&ﬂu; s‘_g)...n \e )‘)3 QL’ g.,\.c).mulo W) 4..3;).'44)0 Q/\ ungli )"‘)"5“"*‘"‘ (S’JDU GIJLCUT).)S
Awd ;B puS Sp 0,5 o3 Oygo S zd o 51 5wl Glace w10 a5 ol P ojlasl b o,d g0l il )3 sy
c.al.i S 95.,..4‘5@ M;).Lu)b AN ﬁ‘ﬁ L:bo)‘..\.a‘ ).al.w (_g‘).g 9 A ﬁ‘ﬁ ubo o)‘l..\ﬂ U")"“{"}f (5|ﬁ aS Cuwl Jl.é-jo)f

Zmax ~Zj >
§ = (Zmmn ) o
Zmax~Zmin

Jazye Ve paxo Ve Aol o Bl Fee aneS 5 At gl S 4 Ziin 9 Zmax ASs Jokw gl )l Z;

ey s SBge,5 LS allale (nShs caiilaie 5l S0 )5 S Sloj Slysd (o) 2 sl ol a8 sl 355

Sl polie oy i sl)ls a5 ablie Slulis 5l G ploil i ol 00 dslin lajslen (5,55 Goe b T (5551 5 0as

ol 00 gy p0 ¢ YO 88l LS L ERAD glacols 1 oolaul b dilais ;o ol ailale (o8] ot S>40,5

Jal n S, 85 old Jisl Ss8s olg o0 SBgs 5 S slhls bl jo ol (guis g Cgz 385, o L
255 owyn 1y bl o

axdllaos yg0 ddlio (3 LIy Cnrdgo
YooV Gloglo) adls V0 0,98 ;0 a5 olowl pl gauaen cwliblsn slaolions! g lows liwl Jolis aslllass g0 ddlais
el 0als ools ylad (V) S o wslad 3 108 oolals g bl )0 g 009 oals glls (Y2 VY I

YAV G Yool 695 33 bl ol (g cwlibled (slaolKim] g ¢yluomw cyline! Jolis andllnes ygo dibaio (V) J5Ci

Sy 5 S5 Job OV YO L V005 Jlas (e YYD L YFNO0 Ll e clasie b ol il

3 5 iyl ogSaily peim sbvaials [0 Hliews liwl 0,5 o gy ], Gl Sl 5l oo 0 B/ (o e yiegl S AFANF

el )l Sl aS glasgSay wb oo (ialS Coix a4 Jloud 31 bl el )| ol i ey sl ool &8ly oS o 1 Lasw

5 SlaelonsS (SlnsS oo s & ol |y i il Ll 0,18 ool saalina b5 e et | i b

Slr o ool llyl 268 Jlgen Slaina) 5 5l lrogS i, b s loz e 0,5 poedi 255 S ey (oS
ol 03,5] 3929 4y Ll (]


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0]

[ DOI: 10.61186/jgs.24.74.4]

OUSeD 9 (23S | ...pild )L dewwlimo g yliaw yliw] ;0 ST90,5 oty ty (Sl vy po

Oygoa |y Gl mdaw ;o S1g0 5 Lol jan (slagg, olawi (V) S0 (liaw il jo S190 5 onuay (g jelaiedy

Ol 9 009 59, 00 Do 4y de slo 4y bogy o S1590,5 slaslas ;) slass (1 yiin Egamme j0 ao3 o0 olid alale

olo 4y by po 35 0lows (eS8 ls )8 gum sloas, 10 55, YY s YF P L e s a byol 5 owybe o055 sloole

60

50

40

o

o

30

2

| |

0 I | m |
b Jul Aug S

|
Jan  Fe Mar Apr May Jun

SE935 Lolyon slajy, gsoe

ep Oct Nov Dec

YAV G Yool 0,90 50 dilalo Wyguods |y Lluoww oylin! b 30 S1590,5 b ol o (5o 39 Sl (V) JSCi

S5 Ao )0 S jabas s o HLES YAV B Y Y ol ol bngles (5,85 e (Nl polie (V) JSo

Olboms bl oy ogiz W AOD polie oy i ol Jlads das 5l s iglsn (5,88 Bos polie yliows oyl
09,0L8 (B rhogiz ol S Gl pied (0 f g 50 Bly (blie ;0098 oo eaaline 4% 1 g liews (Lo 90 550
el G Ghlie 5| it ayglst 5,55 Bae polie 3 olisls Gl e 5 et 3 solos ol e g

52°0'0'E 53°0'0"E 54°0'0"E 55°0'0"E 56°0'0"E 57°0'0'E
s Z
o =3
e [e
r~ ~
5 5
£ £
e B
2 2
w0 ©
©@ o2
£ £
e =
2 [2
o o
3 3
g 200 z
5 [ | Kilometers =
= ; =+
@ 52°00'E 53°0'0"E 54°0'0"E 55°0'0"E 56°0'0"E 5T°00'E

| [ T

T ®w o©w N W B N T NG T WL OV N ™ O oMo Ny

T = ) - - i < ~ ba | N NoNN N N ) =] hid o m

TS T T TS .S ST Te TR

Vo4 w e = @ 2 4 or o oot ow oo o ow & om o

- b bl - b o o N N NN o N ] N =] o ]
s 8 8 S o S s o 6 5 © & o 5

YAV G Yoot oo

S o Ll gl 55 W 329l (5599 o (Silao p25lio (Y) S

o o YW B Y- Y Gla o Sy 0,50 sl anlllacs g0 ddlain )0 Ljgles (5,98 Gos dlabe (1Sl polis
C)‘f....x.» A.HJLM .\...Jl.u‘s‘o g):'ﬁ) 9 JJ)B] do ‘_ngoLa “ “09.:).;0 dalaie ) AOD ).n)LKLA u.l)—o.u.\.h.’ ] o0 00l QLAMJ (f)


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0]

[ DOI: 10.61186/jgs.24.74.4]

1Pl sl VF ol o lgz 5 Conew Sl o1 LS sz S5 ol dy puii \of
Farl VF ojlods o )lgz 5 bz pale son) e

99 ;8 350 40 5 aldl ol wlid ailale Ol s a5 wad o Lis (S5 5 Lol jar slagg, Sloxs L AOD wilale
ax ST uiomen ol S gl g e ol WS AOD jolie 5,90 4o adl sl polie aicin 5118 de ole «ueS

0.3

0.28
0.26
0.24
0.22
0.2
0.18
0.16
0.14
0.12 I I
0.1
lan  Feb Jul Aug Sep Oct Nov Dec

= Mar Apr May Jun

YAV G Yeoo¥ ol oy b licw! jo 3 glad (5 88 Gos polio dilalo (1 Sileo (F) JSCi

P AOD olis ol asn jo &85 axs g oo aliee slaole o () S AOD Sl (565Ul oanlis L
a2 oo lis Gliews Gl ;0 AOD wlale (Sl dulie .ol yiinn Jlads dod 4y G o Hlin] Hgi das
olie o s yliows Gl (B rbosiz 50 izman el i (Ol B wyle ole ) Jlo 0,5 slasle ,o ] polie a5
O ygody AOD ).:ol.adc 4.»59) olo B ‘UL..A.M: ul;.w‘ @).Cx_)}»} dJaL.a L) o] J.a)ﬂ QT)‘UM: 9 4o olo aQ Ja}’).o AOD
| ).».ALM:O olo LY \.‘09.:).0 ).u ul.o..o.w uLn.w‘ ) AOD )LXM u)J,o.AS Ll ole )JL.»J )I )MAMJ ‘59‘.>9JJ9L9

_,L
;-?_n
T
-3
7R
-

FEe

w0

P
7
\
Y
\
-4 /r \
-
P,
-
|
{
!
P
PG
SEUUN

. - '};\( ‘I (}’ -
i \f/ .\‘ j i ) ) 4 \f L, = /J }
J ' | — £ | | :
[ U I Vi & [ | | d g
L ] / i | /
T | I f/ e | | 4

0 2550 100 150 200 £ 0 2550 100 150 200 z
Kilomeers g O — — e 2
SOVE BV E 0T SE BE0E EXTEES svave SFOVE s0mE so0E s00E sToE

s awoE s sove sove o seroe sooe sore sows s suoes s oz s
=N -
I £
S g
g il J> .
e 77—l g
y e > .
= i H
3 - "

- i "
;N . \ g
[ | i I ~ 7
LI U ‘ ' -~ B
I | E}

LW
£ D250 M0 150 200 H
2 - — — ot 5
LTS SIO0E EUTE SETTE SEVOE soeE ©

(b (¢ G


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0 ]

[ DOI: 10.61186/jgs.24.74.4]

VeV OUSeD 9 (23S | ...pild )L dewwlimo g yliaw yliw] ;0 ST90,5 oty ty (Sl vy po

S2OTE svrE NTE OvE srovE srawe SYTOE s4purs STOVE ssUUE
/ A
- 5 B I
P - A 5
. \ - -
= ~ {
gy 5 =
i £ s 4 z
! b4 A H
| H s :
N [EPas ]
! 4 b . - \( ! 4
N/ | N
. e S5 | [ .
/! H fo - g
I H VA i H
‘ i ,/ i/ ; | | ]
(8 i
| / . .
. -/ _N
: o v w0 H o mm o
s - . L g - — — Kilomsiers 5 - — ‘— ilomstsrs 2
SHOTE SNE SHOE S0UE HOVE rave 5200E SG0E SO0 s507E 5C0E STU0E T OUE e TFaTE RTHE FronE

svove swove wsove swome srove svve sove teove seove seome srawe
i ., =
£ z . P H
2 = -é» y - B
Y e
- [ -
3 R A .
z 2 T ;
H ] P J i 2
B i s . §
L/ Y
\ K §
| 3
: z | | " i
£ g | - 5
H E 0 4
H z i | Vs g
| _
z = s mam o m o £
H H ) ‘ e B
e e BT TROTE SROTE FRTE = WUUE i UTE e 0UE wrdvs
< © ) - o~ < © ®© ~ < @ ™ N < © ® < N < <
S S S ; — = — = 5 N ~ 4 ™ ™ ™ ™ 3 < <
3 3 ) o i 1 i i =] ; { o ) ) ) ) o 3 : <
o o o i} o o o o ' o o ' o o o o ' o o o
v : : ® : ) : : ® : ; ® : ; : : ® : ' R
< © S - ~ < © — o~ < « ™ o < © ™ < N
< = o o b b b =} o N =} o @ @ 0 =} o ~
IS IS o o <] o o <] <] o

oligm (b (gl «Aig3(5 e 393(g o (B (J133T(0 (oo )lo(E a1 y98( 0 cas il (A slaolo ;0 AOD (5uKileo (5951 .(8) JSCis
YAV G YooY b Jlw &S'L") 0399 !y b Ll yo ¢ jolind (J « yolgs (S ST (5

30 Sgo )5 JLe oKl ol ool ools Hlis (7) S5 j0 pliews bl mhaw jo S50 ,5 |0 Sl jolas
Ol il B j0 adly gladhaie jo L polie o ien ol (Jlod a5l iy (e liwl Sgi> dens
o das j0 ol a5 LB S90 5 Lo polie a5 g by (sl b ol Gz 5o 15w 050 o ooline
Sga 8 )L polie (lials liw et (Bpd led 5 (sloe Gl ot (Brbogiz )3 @lg adlate 93 )3 (oliews (Ll
Oy 9 01 Jou8 LB 38155 AOD - Slio b yliows bl grlans ;0 S390,5 L (663U sl bolio plos 5l i
g oo 0ddlive Cowl by Lol jo igled (5,95 Goc a5 bl ;o S50 )5 Lo polas

52°0'0"E 53°00"E 54°0'0"E 55°00"E 56°0'0"E 57°00"E
z [Z
e ]
1= 1)
. .
©@ il
z z
e e
g e
© 0
@ el
z 'z
=] o
2 2
[tr} w0
Il el
g 0 25 50 100 150 200 z
g - Kilometers )
< <
< B2°00"E 53°0'0"E 54°0'0"E 55°0'0"E 56°0'0"E 57°0'0'E

0-0.01
0.01 -0.015
0.015 - 0.02
0.02 -0.025
0.025 -0.03
0.03 -0.035
0.035 - 0.04
0.04 - 0.045
0.045 - 0.05

>0.05

YAV G Yeo¥ oo Floj 0,90 (sl b olicw] gdaw 0 SB90,5 )L (5l polie (F) JSCi


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0]

[ DOI: 10.61186/jgs.24.74.4]

Pt ) LI 9 (7 ST P SO & od

Olime (1Y) S au6il5 olo jo .l 00y ool yLis (V) UKo jo liows liw] o SBg0 5 L dilale .Sl

I SzsS i o obe (nl ;o SBgo S LS Oliee Gy Sl 65 Sl Olios plinl julp 51 S99 57 LS
Slaglis el ©gi g jlas S 058 50 )L 5l (S8 polie rizres 358 o0 cdaline 09,8l0 Gl el (Brdogi
wdds oole lid (oY) S j0 a5 458 ole yo S1B90,8 JLs (ooNl .l 00l 5,9 0g,0Lh g ylrels S s ¢y lons
Co g Gy o ofedy il plas cul iy Sail SBgo 5 Le polae a5 Sglas ol b ceol a6l ol aslie
Sy s 5 solee Jlad 3 (SosS aite 5 lials (5,0 led 15 (eizmad ol 4255 M5 35,85 i g
o a4 Gl pliwl ol ;o S0 5 JLe polas (7 V) JSS (w)le obe [0 058 o0 0u8 olo (] [0 (gog0e
gt s w5z 5l OTlm 5 99,0l (Frdogiz | ST Jeu Jlake (e 5 00ls GLaS (al38l g8
Ol ol a8l iol331 5.5 09,0l L e (B Jlod ;0 S1590,5 [Li olo (] 10 .05 0 O g0 laels g 05,0l
ol a8l S liows liwl ol s 50 8 slo 4 S (0 .Y) US40 0als ool las el sle o SEg0 5 L
S1og0 5 )L Silee (&.V) UK w098 00 03 99,0l0 (Fpbogiz 0 1905 e liee (n yiiin Qlizen (I
Saday 09,0l Bihogiz 0 bl ok a4 cens SBgo S S (liee colo (pl jo s o plis 1) de ole o
SB35 5L polie lga ad o8 L (95 olo )3 wad oo (las falS s (liw gl Coiz o (Jy 4l sl Bl
Ol yods wgiz 0 4Ll l8l e s (0 V) S Cewl a8l o381 liew lwl ol s 50 e olo 4y Cand
ol ;o Sgo,5 (L oSl conls ools (lis (5 V) JSS jo a5 jsbjlen 098 o cdaliv [ls S o6 g 45 0
JoS Oliee a5 055 Sl Ol oo (S okt (g 95805 ounline (lalamdlo JB glis g anl (555 olo ailine jlown 4553
2 bl maw 30 (G LY) S SBgo 5 L @l ole ol a8l alS  Swil Gl sl ul w0 S0 8
odmlive Lels (3yb Jleds 5l S1g0,8 LS olo ol o .l @il rals abg) ole 4y s 09,0l0 (B>
ol olo ;0 S1390,5 ,Lo e .l ool ool i (7 V) S8 )0 jsliew olo 10 S1590,5 [Lo . S0ks 1050 goi
I cnl az gy B jlaws 05,0l B 00si jo als pl oS ses oo las (malS liwl pul s jo &gl ole 4y s
Al yioli8l g ol liw g B riogie 10 Sgd 5 S polie pelinw 4 Cand JiSTole jo s o L (bY)
SB90,5 )L o5 olime obe ol jo bwsle (B s Jleds joam0 oo lis (Sl (rals Hleews Hlisl g b jidu jo 4
30 Sg0,5 (Lo ole cpl jo el sl eols lis (V) S5 0 el ole jo Sgo 5 jLs S0k 098 0 cunlice
sdalive S93,5 JouS lisls (B led g 090l0 358 lue S (gt )3 g 4l all liow bl pul
03gaze ;o Lad CaS lgi so g a8l alS pulg A o (SY) S pelus ole ;o S90S LS polie 0gd ol
olid dlale (1Sl polie auslie .ol ool 5)5l S-90,5 S o polie low oliwl B,b0s> 5 wgix
O35 ole ) bl (20 )0 5 sl ole o pliwl (Brlogir 5 Cgr bl )5 )L polie o i o5 wad o
Ko bislen (5,5 o dlale (Sl b braids avolie .ol jols oo 45 bgspo 35 polie o eS 098 oo odnline
5 oliwl o Ceim 10 g de sle yo sl Sriogi 0 ADOD aiiins a5 glaisSay was o plid ) S (V)

Dy 0ds odlive dg) olo

(€ (@ (I

- - 025 t0m 150 200
02550 100 150 200 £ e — — ot
o e s— iometers s i . . A
H ade SEO0E brave sOvE

5200 53 00E 5e00E SE00E SE0E BEUE


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0 ]

[ DOI: 10.61186/jgs.24.74.4]

V9 OUSeD 9 (23S | ...pild )L dewwlimo g yliaw yliw] ;0 ST90,5 oty ty (Sl vy po

srnes s00E SEOTE sE0UE SEOVE | STOVE SE e SH0E SEOUE SUTE sTH0E j— - ceowe - j— J—
\ 2 . d .

= £

z =z

g &

3 5

g £

- 150200 H

3550 100 150 200 z Kiemelers g

T — — et 2 f

: L L .15 GEEH ELig B 0T SETUE BT

szors siove srove S5O0 sovE srive ©

s20mE 530TE srors S5 T0E S50 soTE - - . y -
s2owE sPO0E SELE SS00E sEOTE sPouE

= z =
= z E
F— = o 2580 100 15 200 z z
. 0 25 50 0o 150 ? Kilometers ; _-g
P e oo wive p—_ — [ Seows O Ssows J— p—1 T 00E OOE FO0E SEOTE o ©
sz swove serme sevors womE seoTE
< - B . STO0E BovE STIE SEOUE BTHE GTV0E STOE STV SOVE 55 00'E £5'00'E STTEE
- s s
& z
5 4
£ z
g H
1 ]
P = 156 200
T £ D omctors
P oseove e sevme ssons sovE srove

— o) o re) ™ o) < 0 ITo) Te)
e o o N o « o S o Q
o < o < o < o Q o =}
; o ; [} : (=} ; o ; A
o ' ITo) ' Ire) ' 7o) ' )
o o IN N ) I52) < <t
o = o = o S S o
[S) o [S) S} [S) o o o

«9l(Z As93(5 5a3(g Ao (@ «Ja39T(5 (o ylo(E s y98( s car il (Al glaolo 4o ST593,5 )L ailale (puSiluo (V) JSio
YAV G Yool sloJlu Sloj 095 sl cybiows osbins! 5 « puoluwd () « yuolgs (5 ¢ ST (g « yolipms( o

aS awd oo lid dlale ke ol duglie 0gd oo oanlice (A) S j0 (650 Vo 315 ol ey dilale (. S0be
im0 ole cpl jo a8l co Blasl (gl 5 adg ¢ 95 sole) Luasli Jad jo lias sl pdaws jo ol (guid o i
g snbie (5,5 ob pliol < 31 (SrsS i 5 a5En e 355 Lo 5 Jlod slask i 1 sng
Gble o canl oad ooy las liews sl 3,0 Jlad g (ofmgix 10 0l (gaid dicion 45,98 5 49l saols 4o
3 el o 5 (8 e ol ol (3,5 Lo Bblis 53 5 By e 5 (B A o il sz
oW 4.‘>5_\J4l3 ul—ﬁ-MJ‘ ‘_;9).....: )‘94 L) L}M\J‘)S‘ LJJ‘ 9 wl.lu..\..l)s\ J..ﬁ 6LEOL0 A S \)La C& pw da g JJ)ST ‘u,u)Lo Lgl.boLo
(e ol gz shais cpl (o ol Gl B, Ceow 4 ES > L g oog o yg Jled ol S Gl Ll (Bd Jles yo
ol.g CE k).:)a.m.u \)9..»6‘0 oo lice ul—:—k&}‘ cb.w L) oLg C& gy o Lg\.\.h.\.m u.uJ‘)B‘ Ujj) ols )‘ 09.....:‘540 ‘sl)sJLA.MJ 9 JLQ....J
4...:[.: e I )‘ LJ‘“"" aQ uLA-AAJ‘ ‘_g).wup B ug‘ 9 4.:'9) su.‘ss) (_gl.QoLo B ob C& Sl 00 00l QLAA.AJ 4.53) olo B
500l g pliew ole po el (B Jled 5 (Jlods 0L ol ol jo il bl iy jo I ol .l sonn,

ol oo daldl ol (gais o sialS Wg; uelws g peles ST sboole jo el a5 B lizeen (Ll 51 griwg Lis


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0 ]

[ DOI: 10.61186/jgs.24.74.4]

VEo¥ sl VF ojlods g0 lgz 9 Conny Jlw o bk pole (00,5 wilidini 4 ol

\AK

MEEEeL
[T

(€

2.7
2.4

2.1

0.9
0.5

0.3

=

PE 1GE S 525 SIE SIGE SIE SASC S SSSE G6F SBSE S S75E SO

A35(5 «393(3 Ao (& 2 33T (5 oyl (g 4 393(0 s 15N SWrolo 15 (6550 1+ 15 Sb ey ilrlo (uSSlio .(A) JSCis
YAV G Yoot gl lo ilo) 095 5lpt cyboms cybimsl 55 ¢ prolens (J « puolgs (5 ST (g « prolivonn (b cgl(g


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0 ]

[ DOI: 10.61186/jgs.24.74.4]

AR OLSR 9 (255" | .ol L dolino 3 Lo (L] 40 STE 93,5 oty (ol s

Ot a5 liews il (B 00 g ddlaie 10 a5 was o Ll ( Sgo S L glls gblie jo ol e pu gy
).:.,L, e |y geim plely> g 05 (lersl slagliul 51 dbls g liow liwl gz dlaie cpl 5l aiuls 5 S5g0 5
3o Aol cye sl az g5 BBl 5,5 slools jo S1390,5 L polae aS 505 lrals yliw jols giz jo ams I8
L8 polie a8 4 s Liw ot i 5o 5l Sl 55 ) Gledel (Ll 358 oo o g Sl (B0 Lt @dlge i
Slglnl 5035 (855 5 (Bpdleds iy ole 93 (l o G 0l gz el 8l s 0T o &893 5 55 slaole o
SISO S PR S TS N - - SRGRES St S PRSP CONTEE PN PR P o
ul.u.g‘ el WS ul.a.u}‘ ‘05.....»(5@ [EPTew) as 09y ‘59)...4 olo U)‘ L uJLC .)l.u g.,\.@‘.’> S| ‘SQ}DJJJLQ Jl}j.))f )L....v );.)LO.A
Sl sl sl g jlee Jad slaole jo a5 ol liw 0l (B rdgix )0 .aigd ).s‘L..a adbhio pl Slogo 3 5l lies
)| ‘Sa.’oL..A LQLA-Q-MJ OLA-AAJ‘ » 05)19 A.LE.\.A u.»‘ ‘u.b‘);L..» ‘w‘ ‘SlJcJLQ-MJ éﬁ‘a.a ‘_e).: )\b 9 ‘SILM uJLC .)Lv sw‘ Jl}gb;
wnse i b o 55y 595, ol e

5 Ol Gl asen wlllge slaollun! jo 88l o ol an 4y 15 o)lgale wole sdiziw jglas (1) UG
olas |y gblie cul 1o Sgo 5 oauay 550 90 gl Wilos )5 5155 1) S1390,5 4y by oS a5 jglxe sla i
30 SBgo 5 00y slojlsale polar ;o .cwnl Yoo A Jlo o)le VF 555 a4 bgyyo a5 Sldllae 0590 sl jo o208
oaalive bl 03 3,5 5 (05 (Brioex o P 08 Gmizmen 505 5 Ol (liews slap bl Sl (rg i3
sosls ols aseid pedas |y S1590,5 o 0ud e lgi sod ddlate 3 Sla idu o ol ide Jdo a4 adl ol
odudy oS dilate souden cwlidlga slaolSiws! 5l ol slaxs ;o 59, IV YUTC el 1o a5 amo oo oylis Sbous
Obows liwl jo 28ly sl > j0 AT (GlisT 4 Dgd oo odalive a5 BB 28l 0o ialS ol e 4y S0 5
39, S90,5 oauay a5 10 pg0 Sllllas 0,90 10 el ooy e YO« ¢ 5l S 4y 28l s iy Jled 5 oleral 5,0
oaalive 03 5 Hledol (od ()l (ol ol 5l g w0 Sgo 5 s o s [ YN0 Jle Jyel YY
o35 adhte seolKiws! 5l ()l 5l o LialS ol ped 4 SB-90,5 odsny 3w 39, o2l VYUTC celu o 055 oo
G axg b Sldlas 0,90 cpl jo andl el ooy yio B0 v 5l a8 4 (881 o baolSius! jiing )0 9 el 00l
S9k 3 58S (2208 5 o Bl 5 Bl seiS Cee 5l SB35 a5 o0 a3 4 S90S 0098 (S90S
sl cdld 50 SBgo 5 Al slaaais bl ol jo s ws

(o (A

50°0'0"E 51°0'0"E 52°0'0"E 53°0'0'E 54°0'0°E 55°0'0"E 56°0'0"E 57°0'0°E 58°0'0'E 50°0'0"E 51°0'0"E 52°0'0"E 53°0'0"E 54°0'0°E 55°0'0°E 56°0'0°E  57°0'0°E  58°0'0°E
i O

32°0'0"N  33°0'0"N 34°0°'0°N 35°0°0°N 36°0'0"N 37°0'0"N

z
&
BL
2
5
z
=3
2
8
£
£
=]
o
8
-4
e
e
38
z
&
e
a5
o]
4
e
&
8

32°0'0"N  33°0'0"N  34°0'0"N 35°0'0"N 36°0'0"N 37°0'0"N

>8000

0 50 100 200 300 0
- Kilometers

100 - 1000
1000 - 2500

2500 - 5000
5000 - 8000


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0 ]

[ DOI: 10.61186/jgs.24.74.4]

el b VF o)laid o)lez 9 Conew Jlw o bdpi pgle (500,15 Olindni 4y pid VY

S tuw! g b oylim] (Gased cwbuilgn G0l o (31 W0 ol o a3 155 0,1gnlo sy Slo ouizmiuw 3 gbai (1) JSib
IYUTC el Y410 Js59T YY —IVUTC el Yoo h o lo VP — il yo yolmo

o0 &Sl 4 azg b ows oo lis dalaie o |y Sldlas 0590 90 (pl )0 g Ve 0l Cye g S (V0) SO
Ol (s> e ;o AT B o lid Ve oA L gl VE SS90 ,5 slas, 0 ob ey el oais 3blie ol jo
D30 50 45 398 n o Wl nl S5 ol o2 Sl 5 (08 Boee 3l gz 5 039 0l Sl Sl i clion
Ol 595 slagliwl rizman o el Glisl (Fyd desd Gliows (sl Caiz )0 @dly Slog0 5 sladsizr colid
g0 Slalllas 350 ;0 a5 amd o i Y10 Jlo Joysl YV 5o, 50 ol 55501 05,5 1,8 Jl>5ojfﬁbmb_;9,~_>
@5 Slolinl 4 S1es T 3ei e a5 Sl (058 Jleds g (o8 Boee Sl ol Sz eyl s> 3blie o 5
(st Ol B s Qll (nl 50 50 @osiz b a O i 5 ok 152 S & Glalllae 550 (nl )3 055 o0 Lo
S sad Bg Ll (pl 4 Sego

(@ (A

385N

5 5
1 4
3 375N 3 N - a2 3
2.7 2.7
2.4 2.4

3650
2.1 2.1
1.8 1.8

3550
1.5 1.5
1.2 1.2
0.8 3450 0.9
0.6 0.6

0.3

03 EELT

33 -

S1E SISE G2E SASE O OB.OE G4E SASE OOE SO.OC G6E DE.E S/E G7.0E OSE
10 2

V) -0 FUTC el Yorh wylo 1F —ill 50 yglo (slaybiwl g oyl bl (6 50 Vo b S 9 &t o .(V+) S
FUTC ceelw Y410 o 590

S sy py5e VAV B Y- oY o Jlo Sloj 0,99 ;0 coudBl & jgoay lianws lu] jo S1590,5 oayay canlllae oyl )0
Oty Egezme ;o aS Bl lis dlale O jgeds Hliwl maw (0 S1590,5 Lol jan slagg, slawd o) ol 485
e A Joygl g owyle (o895 slaole T3l g 0390 59, O Do 4 s ole 4 bgy e S1390,5 slaslas, slaws
o 5l prien Gl Gl (o9 des 50 Slej 0)93 (nl )3 Rglss (598 Gee (xSl ls 3 Gan slaas,
Pgb s onalie a3 p g Gl liwged 99 50 Gl Gl (b9 ;9 ADD polis (n it 5 col Jlod
Jygl o slaole 4y bgs o cdilaio ;0 AOD polie oy s a5 ols lis 15 o iglen (6,65 Gos ailale uSilo polis
Slod aad 3l ey Gliows pliwl (p522 aed ;5 525 GOCART oo (75,5 S93,5 o8 )L (2 Skee ol (3355 5
39,0l Saglin el Coiz 53 Sgo,5 )L palie (npiien o) By SIS 69 Ges (2l polie L &S o
Bble 5l S1g0,5 polin oy g a5 w0 oo Lis )L ailale .Sk polae dulie 05 oo cd0live 45 s g \Lslo
@ bgye 5 polie (nteS 3980 JenS (595 oo o Ll (@0 5l s wle ole y3 il (Bri0gi 5 o
50 bole ¢l o il o L gl g adgl 555 slrole jo Hlows liwl mhaw ;o b (o yidon sl ol ole


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-29 |

[ DOR: 20.1001.1.22287736.1300.0.0.157.0]

[ DOI: 10.61186/jgs.24.74.4]

VY OLSed 9 (255 | .ol )L el g yLiaw L] 35 ST 90,5 oy oy el (s 30

S0 3kl liwl 0 5l (SargS ASu )0 el g artes (355 Jled 5 Jled slaok (bl 5| (ormy (i
lizee gbline 5l auls 5 Sg0 )5 IS a5 awo oo Hlis «SBgo 5 Lo slils sble jo ol ce pus sy 059 o0

ol 9 08 «s90, Gl (e Glul > w0 lhrsl Glaglinl 5 ol i (Jlo alizes sbools o o lions L]
el 00l &Sl ges laieds Hgloe (glayliwl 5 yliomw liwl ;o S190,5 oduay 9,50 50 Ll jo om0 13 ).,.,L, oo |,
a8 adhie sudes cwlidler sboolius] 5l gobi; slaws jo « Slelllas 3,90 9 ;2 ;0 a5 a2 oo lid Sbags slaosls

Gblis ;o 55 slo,lgnle yglai ;o S1590,5 0045 5 390 o0 oudlive axg5 LB 23l 0yo ials ol jor 4y S90S oy
009 ol o Ll Cgix )0 0l Cae o 3590 90 2 0 aSl A dx g5 b el ol ools lid o 1985 (635 e
] 00 d.'aLHo U"‘ B Jl}ﬁé)f 6[@4.0...0 uM Jl.:ﬁ [EPSew) LQQ[J U"‘ w)5 ] 0w &m/S )‘ Q,....u 9

&L
oy (Sealos g gen Jlod (VW) . ule oo 1090 byl t(oiome (69929153t ol (S tonad 050> (>
ANV Y ) Y 090 o oo bl _lad Lo AYAY Ll 18 Gl G g o o (lodnd 5 Légs S
Sl pilon Gyl o Sas bl po ety ol o e OYAT) ol Gogiio ) (LLBT toepe 5y At

s LY 5 (Sl e jlaimo

EF 9 )L?.éeo)f L u’_?.»)l., dJagl) Lg:l.ad.u g3 YY) Lo )l.:)m ol ubml éo‘?d.w Gn.eb 6:.:[3 ‘)Ls)B (S 9 >
g0, slos sl 5 (ool yiol s Lo Linlosd folpz Sl liwl j3 a5 dilaie o o Lacs
2 5ke90 5 Olsb (Al jleslainl b (655 0 (lnl )2 6ol (e B g, (owyp (VTAP) T aabls biss) ¢ Janlie Jy

FEVAL I 0,50 ol olio 5 5ipgliS 528 5 pole) SBg] psle i 53 Jlo olniy

Alizadeh-Choobari, O., Zawar-Reza, P. and Sturman, A., (2014). The wind of 120 days and dust
storm activity over the Sistan Basin. Atmospheric research, 143(4):328-341.

Choi, H., Shin, D.W., Kim, W., Doh, S.J., Lee, S.H. and Noh, M., (2011). Asian dust storm particles
induce a broad toxicological transcriptional program in human epidermal
keratinocytes. Toxicology letters, 200(1-2): 92-99.

Fattahi, E., Noohi, K. and Shiravand, H., (2012). Study of dust storm synoptical patterns in southwest
of Iran. Desert, 17(1):49-55.

Doss, G.J., Elfving, D.C. and Lisk, D.J., (1995). Zinc in foliage downwind from a tire-burning power
plant. Chemosphere, 31(3):2901-2903.

Engelstaedter, S., Tegen, I. and Washington, R., (2006). North African dust emissions and
transport. Earth-Science Reviews, 79(1-2): 73-100.

Furman, H.K.H., (2003). Dust storms in the Middle East: sources of origin and their temporal
characteristics. Indoor and Built Environment, 12(6):419-426.

Khojasteh, D.N., Bahrami, H.A., Kianirad, M. and Sprigg, W., 2017. Using Bio-mulch for Dust
Stabilization (Case Study: Semnan Province, Iran). Nature Environment & Pollution
Technology, 16(4).

Miri, A., Ahmadi, H., Ghanbari, A. and Moghaddamnia, A., (2007). Dust storms impacts on air
pollution and public health under hot and dry climate. Int. J. Energy Environ, 2(1):101-105.

Rashki, A., Kaskaoutis, D.G., Francois, P., Kosmopoulos, P.G. and Legrand, M., (2015). Dust-storm
dynamics over Sistan region, Iran: Seasonality, transport characteristics and affected
areas. Aeolian Research, 16(2):35-48.

Rezazadeh, M., Irannejad, P. and Shao, Y., (2013). Climatology of the Middle East dust
events. Aeolian Research, 10(1):103-109.

Zoljoodi, M., Didevarasl, A. and Saadatabadi, A.R., (2013). Dust events in the western parts of Iran
and the relationship with drought expansion over the dust-source areas in Irag and Syria.


http://dx.doi.org/10.61186/jgs.24.74.4
https://dorl.net/dor/20.1001.1.22287736.1300.0.0.157.0
https://system.khu.ac.ir/jgs/article-1-3737-en.html
http://www.tcpdf.org

