[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

VE- ol o o led 0%y 5 Comn Sl calidl i msle (00, Slinios 4yt

el 8,55 9,b lwigs lwl 4o ;L9057 gousay g bl b

ANV ol Ghpdy DN - sallie el yo

YO-YVY :olxio

Ol s ey pale 0aSCiils ¢ iy g olKiils (g ppd cmliilen g OT (6550 (somils gl Lu g
Email: P_ahadi@sbu.ac.ir
Vol a5 ey pole suSiiils ¢ i dupd olSiils ¢ cwliilgn g T sliwl 1 GWIB b ppuid
Email: S-khaledi@sbu.ac.ir
Oyl s ey pale aaSiiils ¢ i aapd ol8iils ¢ pwliilsn 5 ST HLotils e Sgaso
Email: Ma_ahmadi@sbu.ac.ir

oS

Do GBI il oo JUEGT Glro ©)S ©jgo a4 4T (y9,50) e I e oIl b Oligwy 4 5Ll gs 5
Oy adilin a8 0 &) o)lcis o e 0 SUiSdes g SUS 3bln jo Jlo L )5 glayligy
&l (o yint 5l (S olgas & biwjes Loguaro 9 ol pl g @lpe b ys 052 and aloxr 51 Lol
olio 50 L 90,5 ouudy Wigy olime 9 Fl9l8 (swip BeR (pl 3l Bus L Cavlonls aS Ll jLégs 5
ol 5955 gy il se obow)es oyliwl ;3 13B-Y1D (5,bol 0,9 b a¥le § b cailale o el
591 2 gy 4 ool (glal Judond 45205 99,550y &1 bgr o sl yiolyly (g)lel b (ino (g3
s Hlis s bl JLEgd,S sy (lad ruje Baddl ad g JINS- (0 (5303l 9 G cudd
(o) 0L 3 slo, 5 b lojod Ao Cdg 4B/ Y-/ Olelu (oo (5,L90 5 sdlaygy o yo YA/DY
5 inl38l Wiy 595 Olols dod 43 Wigy dmwloxs cal oolidl BT oo HLid SMS! 5 S Siss
G 39) w0 0 .abl o b AT g 1TV Cclio ay bgy po i3] () yidion &S Cawl 001 LG T ylolixo
20 6oLE93,5 srjgy o yd VY (rizmed wbli oo (o0 9 (P9 andgf Sloolo 4 bgypo ol i 1 (gHLE90,5
b jas bl 55 S g oF mbin Siis 3 Lod ial3d b b yo 45 Cawlodls ¢y oyl g 5l Jouad
aod 50 )lafgs S lojgy (o ylien wad o0 LS AVl g (lad Wjgo 4 jLégs S (alad @jer ol
9955 1y ol Lids (lgie 1 (2,15 sl gils 4 ouida )Ll a5 ol sl (2 5€ o &1 b yo Jguad
390,55y o I3l e 540 Q ojlol (ldd &9 bl oo Ao (ul 50 (S Ser97 Jole o
le a5 wbl 0 59y SLL wlebw )0 g pliwl (5350 9 Lo « (Brd g (2ly )0 Sl o Con
ol gl slrand 100,53y wigy w38l yo AB10 o yeils Coudled anwgi

el S5 s el il JOiS - o el slidgn 5 1l Sl s

Oy pole 0aSTasly ¢ i augd oKy «(5,l o St yloue (gl )l 5 ] g 0dSmn g3 )


mailto:S_khaledi@sbu.ac.ir
http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

Wee 5l £ 05lod o5y g Comy Sl L1k pale 00,15 Clidini 4 0 v$-

dodilo

881 0o g Cewl oads (B 93 40 45 Cawl 990 o5 g 4L 5, auls 13 5l glosgs 055 LY Légs 5
o)’L.\;“ L| ul.u}u.v) L )Lf.és.))f cJ}o.v.o )3.‘0 M(\\Y"A ,“les.a& 9 )L.A)J..SLSA o5a:>u).~o5LSY 9 \ QL»-A
YOO+ N Tl ISan 5 yusg) 558 o bl el oo JEL! 3las I3 & jgu a5 S (49,500l + 5l 1S
@ ol S g,5ae Ve e T s ojlusl a5 1,3 84h oo goi aib b o o5lail Gub e Sy,
PM2.5 L Ygome 5, 13 o ls o,Lol PM2.5 & ol jieS (9,500 VIO 5l b ] Jlad a5 51,3 s PM10°
- 350 3 e lar /) j a8 6 Léen,S @l,5 haid See Jg .ol Las e PMOLT L 3, 398 &I, g
=oLe (YA VY p0s,S) ausSobml |y jLego T slap)ligs g a8 5 )18 lsn j0 3las SYeb Do 4y allys
iz sl By )0 ok A S Ao g Si> bl Jlo o a5 aiie b slas, Legs 5 sle
(ALY - -9 ,(_;Q;)MQGA o o)l.>

e 055 ot Ll 5 sl T (005 iy 5 oyl Axllan 5 (g o33 Y
Glo axisl ST g G cam 9 A 95,5 plKe [Lég T LS ((YORFY 0 ) Sen &S L)
OhSen §'osmle) ardoe 518 b Con | e o)l Dl dz 0 o (g edd (e
S 5l el lizee slo ion Wiy oo [Leg )5 (5 omuay a5 wies oo i Sldllas pizran (V)Y - oY
GV AFRAYAL ) 5 Slg FOTANAAN en 5 O )Veomwl £V 00 S
FLEFRW @I}m Gl ansS JZlb 4 Lo, @l)d 34 el oéjﬂ Glap uiis a5 glasgs 4y (V- £:IYAY.
g 2l )0 ard g Wb (ladyd s g (cwdiS O g (B ad Mo g B8 (Lo e (el o
‘SLDML:."). u-"fL*-’ .Q \V:\V‘\YQ‘)&@ 9 Sgwgo AV VY ‘@ML»)QWU_A Jr o) ‘) Penrs) s ‘_g)Lo.:.g
- OB gh 4SS jekay Cawl alils Bglaze 595 4y |y liions 5 (g ks a5 3 o Lo ;o lalgs (] £434
(YO V1P ) Ken g7y el 48 5 & g0 ey o2l 50 oylam caliee 3blio jo ol lidss § o
ao 0381 YIT) Jlo 51 litlyn slo il b ol Bl 5 o lé slogs, e 5 oiloj Slnis
Ot $Sood 2 5 SIS e )T slaggasT heslial b1y (558155 5 Sipamlin 54 542008

.Dust

. Miller

. Houser

. Particularte Matter
. Park

. Haywood

A . Jickells

4.Chen

\..Nanging

< v &5 6 —t =


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

\td el 8,55 9,b lwjes olwl y JLes 5 omsay (5bl Siuly

g by (o2l Bled ¥ e 50 )le lagg, alale g aVle Wy, a5 sls GLis ol wisls )18 (o) 2 090
Ot B9 Cote (Kiad w300 LS 5,k slajg) SlolS aizmen Slise Hlo e 90,008 (Lol
o8 G s & 8 (VDT L s0ygdane 0518 3529 (Sl s 5 0k e sl
5 olnl o Bl s layge ;0T s s JLego,S apeS an flalls oo Gloj (eliie 1o JLes )5 slapliss
50 by 50 VAL aas Sl 5l BemSTle (0 a5 o, Al pl 4 g il (e T S
1345 ol s oy T gl Cpeizman wlazil, ialS apsi) V- ams 3ol 5l ez Sine 5 5 ¥o - F Lo
wdls (Slail slocodlad 4 Cund (5t 250 (b)) rmb Jelge (2l lag gy (iS5 0590 rals
Ew

SR 4 Ol (oo WS lnl s alsr 5 ol e sy al Wy sy 4 oS alaiagh alex
Loolnl Legs S omay £989 wig) Julow 4 (s ll slasig; (bl 457 0,5 o Lal (V¥R ) oy (Jomn,
be @ azg b as ol olas Ll (el gl sl 0 5 SIS e (5 7l0 5Ll (39 50
3,5 odyay Wgy delod 6l |y (el o (2L i 5 JS= e (50l slaghs; s ool
JLe9d S aply Gloy Sl o) 4 (TAVGLKes 5 Jugd rmizmen wisls las 355 51 )Le
ool il S e )bl o903l 5 Jlogs Shie b gy el g 3l eolinal L oll py5
e b g o s LapBss al €589 5l 5 Ol ¢ Jlae chad a5 Jloo laole Gl o iyl gl
Lego,5 ooy oy e 6y 3ldie OTANGLSas 5 gyl ol Lil33l U o o0l Ls
Aidon ool Cewd 4y gl olul o cadsls I3 Dbl ojee VAMN-Y o0 (g lel 0y90 b I, sleal ol
0193 P93 o 3 ()90 S (slajg; (gl (mizmen wad e &) Jlu 5 090 10 5)Leg0 S slajs,
el 4215 Gl 50) etz ial33l gl 0,30 41 o (5l

&y ez Sis g o gLl o) ogiz yo plpl a8 il sl ane) cnl jo 485 & 90 Dlalllas 4 a5 L
Oelsl ol azlse alins I b ez St bl (85 50s 5l (S lsie 4 O 6350 M el 00
moad (IS AYFY BATAY sl Jlo (o 5o 3lie 1585 5 Olnl 08 0oz dihaie 1o ke 5 (g5 asdly
oy (I VWA JLo B oS vl o0 )3 @5 oy Gl (65 JS& gy a0 (IS L (VP TAAG i) o
Jlo po 4 ysb a8l (508 oo slosted 5o @y a oy (nlcom sl Jlo o Lel sl ong 1,35
Sty i 5 gy broms g ool Cesdlas 45 1y (g0l ke 5l g a8, 131, 458 ozl VA  \WAY
9 £S5 wpeS 50 olpl 5,18 5 Sldllae (pl 4 azg b culply O YA Glaz) oo o)y a8
o & sl Gl ol 5 A le ars o Gl G5L EISte 5 b gl all e £585 5 S

\1.Guangzhou
\Y . Middleton
\Y . Nouakchott
\f . Mingin

Vo . Sen’s Slope Estimator Nonparametric


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

VFeo 5l e 0lod (050 9 Comeny Jlw (L8l i pole (60 )15 Gl & i YsY

dlo Vo )lel o) (b lisjes ol )0 espny ol ¥l 5 Lad wilale ¢ selos g liee 5 (Slsl 2
o2l (Y+10-1340)

Ol 5 3los cdnygms ¢ Gl 0052 ard aloz bl 8 dilate Jlozr (oulidlsn lojls (3155 olol s
375l YTV (Len o Gligh dousl oad wislis JLegs S adsl mlie (n et 31 (S Olse @
g olaws HelS 0 0,5 5, eauas Il Cod gblie (B xuS g oogdle Bl sladns ;o (OFYY VO ) Ken
shass AAAY (slo o o Jlie olgie 4 ] a3l Liul3dl slalisdle b o6 4 5 laplgs el oo
VYT e 5 A aw] a8l iuli8l 5 50 OO 4 5)50 Vo 5l liwies liwl jo oasay cpl ol
O3 p,5 9,50 YYY AVl ke by U slgal jo (WHO) gl cilage olosle (3,155 olaol
i e Y01 o o e 0 5 3l ol e 5 eosll lyie & e e o 4 PMIO
5 o godpie OShs g ol ol 45 OVYAYAY (] Sen 5 Solo NATNTAY ( Sgmali)ud
o DATAY e 85 FAYT VY (e " Sl )] 0 g ol 55 oSl (gl ol
oy e 5 oy slastll g syl sla Ty swin b Ol sl S OVY P G Sen s j5lie
2oy cpl slassly falS Cuz ) aln g Cunde (Sniin Suz 5 ke Sl Légs I
3591 Joe 4 anlllas 0,90 3blie

G (09
9 Yqoj g)_w Jj_,a V\""5 &‘O s Y/\" 9 \‘Vou.,.: CRyo ).~A5.l.»5 7510 Sgd> LSOL“A l) UL».M.:)P uL»..A‘
VEDNYAF gyl 00030, 1 8ly ol ml s oz o dyiasl s 51 Il pye YY° 1 OV
L8 e s wiile) (S99 ()] 5 (L3l (550 wiile) o Jalge b ddlaie (ol (oonldl Ll 25
s 41, 19isS rlae LS 3l aiojoF sgac> il ol (VYT o Slomde)asl o (g2 (slo o055 5
TV 048 Joloo ez L g 0g-d oo gutme j5iS liwl peds Co ol 5l aS ools olais

\# . Cao, H

\Y . Gerivani


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

YoY el 9,55 9,b lwjes olowl y JLes 5 omsay (5bl Siuly

Ol y® Glwjed Gl Coadse Ol Gl gl Gl ped Spalse

48°00'E 45°0'0"E 50°00"E

Sbs el e
(ST gy |
o e

anllas 590 litlys slo o] @

30°00°N

AN\
s ) a- 13- Fie
-

ra
- JENES

axlllas 5 yg0 dilais g Aiuii () S

el ()

bl Glwer Hlawl 6l (VA0 = Y10) dle Ve (g)lol 0,90 b Sy g o] VF 5z ol jo
Sboas )b Msels Sjgo 4 i 5550 55l 0550 (gl Shosss glaas deoliy] Gl 5 g s
2 k90,5 4 bape sl osls il ((Bilon Sz (V)i oS 33 (culidlen (lejle 5l Gy 5o
S 0ol e a5l oz g 2LE (WMO) Slex> owlbililsn flole JLegs S alfonl slaas ulul
S 18,95 5 SUL LT 51 Glbuae oRiw] adlas o)50 o] o 5l a5 s )3 Slulid s4iae
A3 03l MATLAB 58l 65 laoes jo s e )55 (g, 5l W ools ol (g5lesl g

93,5 oasy (sl oliilsn Gler lojls Luwgd o Uit yai guilich 19 5aaS (1) gt

) 0 plo 05
el ol olfyl &y g0 bl 5l S g 05 ligs 510 a5 lga s las Légo 5 .5
ceload axly Sloays Silels jo (T o3 b olKianlys ol dlewg 4y a5 b b jLégo S 1%
el 0oLl 3l andS cele S (b (gl anls obo 5 +A
sl 008l 5las] JLegn 5L dwle (g anidS el S b .q
ol 00 iy 4335 Caels b aS Lego 5L awls Loy Y.
el 03,55 (6 et aLBdS Sl (o aS JLegs I L anle g ¥y
el 00 a5 4138 Celu (b oS Legs 3L danls by Yy
sl 00 Crdd ALBAS el b aS aual JLegd 5L anle g Yy
sl 00,50 poss aBAS el b aS apal Legs S L anle g Y¥
el ol ayats asdS el (b aS wad JLegs 3L dauls g Yo
oalie (loj )0 awle (g3 b Jlegs,S slo lgi b olyan e slo (U8 A



http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

Voo g 8+ oo oSy g Gy Sl (bl yior pole (531,18 lidiond &y 529 Y5¥

S59) &S (nl )0 Jlege ol glseil el 5 lad wilale © )50 4y L0 S lojy, (Slsly8 am al>je o
b G VYYD 00 g (Jg) (a8l ool (5155 515 )50 (slaas” LSt JBlasjs, il o (b oS ol
2 &ln kess,S W, MINITAB 1531 6 5 Lo ) G o dslone 9 JlaS—(p0 SG 2l LU 35 51 eslic
L oolron slajs, aVle 5 (Jad @y 4t Coled ;5 5 oS avwbre a¥le (lad (el ulde o ol
Kriging by, 4 ARCMAP Lo ;0 )5 5590 (s)lel 0,90 (o JLége S osuty g, oliwe Guizmed g )Légd S

3 oS
s 5 slel Jelod g 40325 plomil gz SlbRLS 5 soliol Dlalllas  opdle (tagly nl el sl
Slowle 7,0 aslsl jo.058 5 oolaiw] MINITAB, ARCMAP,EXCEL (sla,l33l 55 51 b jloges o aiss

A aalg @l ygesl ol el

W9y (e 9

IS =50 3 com (39031 b (Gilo (gm0 3 Mgy K (2Blg s 03T

a5 1AYD Lo 50" JIaiS g s g 451 VABF Jlo,™ cpe Lamags JiS— iye So,2al b6 cy50]
sl @ e oy ol Caje el lgial loy gy S 0 osls 4 s 4l 2 se3l onl s S
4 alioe Lo yesie Jlade (285 LA )0 oy (Sloy (s 4o Wosld 4l je l ooliitul iy, (aned Slagyge)]
S35 9,8 eslinl 5 (Mo s slaosls sl se3l cal 3l Ol (o0 (srels iz S5 Jelo &
YA Kan 5 y3,80) anls cols j5 B o Loools 45 Cenc

Slise 25 S5 Geasl s (s 990 258

(35,5 aig ) Wil ouls my 595 Bolal &g osls :HO

Al W, glylo osls H1

(Vakaly oo,ls olST il [ 5,90 Sloaline X1, Xa....., Xn ST e og0y) cnl 5o

n—1 n
s = kZ: ZA: sgn(x, —x;) {(Vakal,
—1 j—k+1

30,5 oo iy o5 (Vadal) & jgas a5 wil oo Cudle mlisgn g ol ools jlaie Xj o] jo a8
(V)akal,
+1 if (x;,— x, )= 0
Sgn(X) =140 if(x;— x,)=0
-1 if (x;— xx ) <0
polie Gl Gl oo Al el 50 el o dualie 393 5l s sloodls b edls o ygesl cpl o adly o
099y o2 A |y ad e g 00,5 eolatul (Gloy (5 ymw) kel 0)50 dcgesme ;o Wosls ad ol daosls Lol

YA.Mann

y4.Kendall


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

Y20 el 8,5 95b liwjss lwl y3 Legd 5 (gomuay (5bl ialy

Rank Yaools 45,0 a0l p 9031 S g5l ol Juds cpl &0 (FA-NYAY (), Ken 5 obb)oges dunlio

Mkl 518 uibly 5 GeSolee o (S35 @595 5 0392 Jiane oosls aSiul (5,8 b 0Bl os (Base
SOOVAYAD o)) Ken g ol g yme)an] o ooy
(F)alal,

E(S)=0
Var(S) =

n(n-1)(2n+5)-E%, t; (£;—1)(2¢;+5)
18

Sl pl 0,8 51 jakaie il oo 0,550 j0 laosls slawi it 5 o ,S olaws m s ools slass i n (Vakal, ;o
g e o |y 0,8 G LSS golus Jlase ol bl alils 0929 (SO 5l iag wols Jlade SOl ST S
AAlbeet plpplm o 3 50 golue ol olaws

lge sy (Dabul, 515 039 Jloy @395 shils (2) 9051 0l o La]

:(\c)a\.la.g‘)
-1 .
NG if 5=0
Z=40 if 5=0
-1 ,
o Var(s) Lf 5<0

Ao 2R O el o )3 il 2] S Zun oS gy50 )0 nlply ol 48,50 (5ail S e
2 Uy S92y (Fm)ho B0, Ll> 0 b walsS ) o B Djpanl pf )0 5 osd e Ay
6 Floj Gy 2BL Z90 &5 50 50 s($o9xe)iuie Wy IS (Sloy s 2L 220 &S (S50
OVFATAF oo Sas 5 yond olad).ogs g ( Jg35) oiie s,

S olgse (Olog 9ly 50 i l5e0) (28ly o (9503 9351 5 gz 5 05 oaalies s ools (g ;5 Wi, S
I s Jlee s 0dls iz ool bl (isy cal joeses eolatinl e SG UL b,
SO NV (Gaeza)d gl Cawd 4 (B)alal,

O)aka,

(x}-— xk}
J—K

A Sy axly SO e b aS el kg gloy jo b ools polie iy 4 Xig Xj alayl, ol jo a5

Qi = FORj=123 ...,n

F)adal, Sig0 4 o oo Lobb 0,80 Sl o loges cud oo 8,90 N6 ails lade Qb
1390 o0 demlons
(F)akal,
Qmea=0(n+2) 2
iylee Cawd a4y (Nakal) 5l oy s, 9L o500 )5
(V)ala),
Qmea=Qmyz + Qin+ayz


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

VFeo 5l e 0ylod (050 9 Comeny Jlw (L8l i pole (60 )15 Gl &yl Yss

“° ‘) )‘\)9.@.; ‘5!5‘9 w.u \)9.«..) oy 100(1 - G)':_Ir":} ul.u.o.jo‘ C_‘a.w )Q 45;'0 5& U?‘Q)—‘ Ls Qmed )L.\.M )f‘

OOV T b 49) 0] s 4 g

Hegd S emsny Jelw wig

3 aS e oo olid liwges liwl ;o (Y210 VA30) gylel 090 (b jLego,S ongay gele b))
G Ay slcels ;0 Legd,5 oo, aniin polie duo  dYABY adllae 5,50 Joes oKV F
oBiua) YOI el )0 (5L, dlayy, acin o ool j0 a5 wanloaldl sl el 5l oV O/
sl jo e 85 4 ool YIYe Cele a4 bawe Jlold oS g (NDD:FAYY) e
S bl g sptale jou olfias! g0 Lzl a4 (5,Leg0,5 slayg, aneS .aib oo (NDD:A/Y + )y usin
adlas 5550 (solKiws] plo jo Cewl ooldl Glasl L VYV Celu jo aS 55, SO 5l S o5 AL
el ol s as olaal YV Celu o cueS oyl

4 bgipe osdy polie (neS g o itien ool Selo o 50 e )5 glagy, sl oSl el
31k, 5 Loljon slasg, (uSlio , a0 59, YAIFY g YEIVE L ol olasb VIV g oL VYV cels
39 bl ol Byl 4y w b VYV cel 5l g o2al38l aig, Lol yen jpbs Bl 4y slawl plail olels
(V)Jgaz aoo o plad 1) sials wig,

Lo lel 55,0l 95,5 glojg, Slawd (1Slbeo (V) Jgur
celw | colw | coln | celn | celw | celw | coln | celw
WX | VLY. | WAYS | VA | vy a.y. FY| YYX
ARAPN A ARWVN Yv. 5 AR A4 ARRA YE.AF VAEY (NDD) u-*i'L*-"

\fY V2 AR 74 £ Y. Y. F¥ Y,\¢ 1,07 Hlxo Bl il

— oo ol LG o Lol soliiul b allus s (s ko] 0,90 (b jLeg0,5 L olyan slajg, olows il s aig,
-Olio_uo.}‘ dod ) w‘d..u ASJB.EJLQJD (\“)Jsb KW ML?LA Ol.ima)‘ BB el Pr Ls‘)J O w 9 JL,\..S
Lt @ loolSivs] dad yiomon abb oo (odal38l gy ameis j0 Canl oo Q o)lel 4 bgsye polis o
obed o)l g 3l jahae)aiil o jlolins wigy 4 bogie polie lad dseese g Aol Jsd50 o]
5 iyl Wiy, olKiws! o yoVA Koo lo 4 «( p valu=0.014 p valu=0.05 ,ail oo s k! Zolaw
2 S g (F/F0) (el sl jo sV VY celos ;10 Q o,lel b ]38l aigy diion el o sne

(M) Jgaz ol oaldl glast (+/¥Y) olawly Y/ celes jo loadis dors oSy

v-. Vivekanandan

Y\ . Number of Dusty Days


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

Yoy el 8,5 95b liwjss lwl y3 Legd 5 (gomuay (5bl ialy

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

250 ol @50 4 (Q) b e 9 SIS0 0 ol )il (g5 4 ol dslxa™Z 0Ll (Y) Jgur
(1398-Y418) oltuny]

celw celw celw celw celw
oliws | ol
\v.y. YiY. VALY 6. .¥.
Y.v$ ¥YA ¥.va VAP \fal Q
‘uﬁf,v:rm ‘ﬂj“ﬂﬂ"}rﬂ"}ri‘}r \‘.\/\%‘M \“.fv*‘*‘*‘ YJ'VA%RM Z © *
Y.f¢ Va8 Y \,0F 1LY V8 \ As Q pree
YAy Y.ayes Y.-q vyass |y Y.y YA Y4 Z st o
Y Yo 1.Y0 Y.YA £.50 RN LYY Y8 Q L
* >
Y.y YovEE L YoyEE Y9 Yy Y4 Y SR Z &2
Y.0) Y5V Y 1YY Y, A5 IR} Y.f Q 0l
K\
Y sfes Y.OvE Y.V Yy A AR Yo g YAV Y Z o
Y.fV YYY Y.t Y5V Y Y.V AAR! Y Q
3an!
yeE YVo* Y.OvE Y oy YA YA EEE YAV Y pfes Z s
1,39 YN0 1,40 1,40 Y VAv A 1.V Q ol
o
Y AO** YA YAA YAV YAy YA R YFYEE Yy Z i
Y VY A5 A5 AY A5 0 0 Q
o oo
YAV Y AY#E YAY Yy Y. £ LR \ANN AR Z o
V.00 1.0 V.0V VPV \.¥ Yy VY 1.v4 Q
YAy Y. qEE Y paE® YFY*® Y. Fo* YXe® Yy Y e Z onee
VY VLAY VLAY V5V VLAY VEA 1,54 Q )
YA E YOF YFA® Yy Y.OF* \F e Yy Z e
Y, 0 \VY Y.0 1,94 Y.5of YAy Y.AQ Q
; |
Y.Ov* Y.YA® Y.AA® YOV Y.H* Y.HaF Y4 Z 78R
VLAY AR Y \,va 1Y Af LYY Q .
e 3463 e e * &* * JL?' ‘SM
YA YAY Y.VY Y.YY VAY V& V59 Z
YAV Y,va AR Y, ¥ Y 1,0 YYs YYs Q
YRy}
A AR R Yys® Yy ) fA Rrd YX# YA Y.O* Z T
\ Y \ AY AY £Y FY Yo Q KCI
2% % AA V.8 V¥ qy & Yy Z Olowkw
\yY YA \yY VoA Y % i 4 Q )
Jedse
YA Y 4 Y Y fA VA A3 Z

[ DOI: 10.52547/jgs.21.60.259 ]

|Z| >1.96 2o, O gzl jo (g lolaen )
|Z| >2.57 1000 ) mhaws jo (5 lolinosiese
AL AN [SHELPVPY) |Z‘>3.24 o yd ) CJQ.., 5° &, lolired



http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

VFeo 5l e 0ylod (050 9 Comeny Jlw (L8l i pole (60 )15 Gl &y i YSA

S 9 B VYV 5 AT Celo @y bgyyo ol Bl polie o s Sl 5o )3 ) 2S0ls bl
13 gy 5eSils 4 bgye polie (F) Jpdz abbico e by 4 slasl 1Y+ o TIVe Slelu o ke
33l Wy masdier Seo3 59, Sl Slelu a4y olaely adsl wlels 5l az po sms o Lad Glowss el
b Lo pglss 5 8,55, LBl slonglS LB b iaS edims lis 45 WS e ly (6 idar ced

il o3l slo L

el el el el el el el el guetas
AT .. ALY 6.¥. AR q.y. £.Y. Y.y.
Y.YY YAY Y, ¥ ARA V,Af V.0 RN V2Y X9y ca cpuileo

YOV | Y. Y.fy® A AR AN Y.Ff* y.ya® Y.y

el Oy 41 18905 sl jg ) (2 LdS 2598

b3l dm VAT e b ks A el 5l a5 amo e ol dilis Slelo 5 g ,S slags, b s
Ol ool o i @ Gl (008 (50 (Slil3 on i (6)Le90 5 By acin b Olojen
(3 lszen slaysiS 5l Gl agys 5 (lomalp e 0,5 ale oains (lad a5 el esls &5 Js850 5 plob]
SR e e UV B ol AT Celo 1 Guizmen (B)Jguar 9bl oo dilate 4 (459w 9 Gliw e
Wi ge oS Cesl 009y SLT (ho 5 lgal plackes domas oSl jo pliwl (Sl 5 (3,0 (g 4 by
il el ol 55 e Lite b JLégo 5 oo sdins ()L

(830-Y+18) cuclus yo (glp1 Slglyd (o2 yikiont i 57 & Loy .(B) Jgoi>

WwWYecels | Y,Weceln | WA Yecels | 1O,Yeceln | W, Yeceln q,Vecelw #¥eceln vYecelw
Olesdes dmucs Slsal Ol Ol oLl Ol Olesdws doree | ek o
Slgal Olesdes dorn ol oLl Ol oLl oLl aw Slsal
J# ST o Jse J# J# Je Jsi5e Jsi5e
ol Jséyo Slsal Slgal Slgnl Slsal Slgnl ol
Olmais XY ol ao Oleskes domue | lowdes das ol ao oyl ol
ol Ol Oleskes dxn .>L-| o .>L-| o Olosdes dxn Ol 6};&1
Ol REIRVES oyl ol JYRTAPENTH oyl oyl oLl
Szl Sy S seale i ol Sy oot Ol
S o e o) o) o) o) Febgd Fegh
oLl as ot Ol RV RV Ol Aale o Ol
Sl Ol YRV sl sl 4ol sl RO

ol &zl Aale by Ol sale 04! Aabe
43l 4ol s Ll Ol Febgd st Ol obl o
Adabe jan | pedele j0n Olmaie Obmae Obmae Obmaie Obmae Obmae



http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

y#4 el 8,55 9,b lwjes olwl y JLes 5 omsay (5bl Siuly

90,5 srjg) (Lad g ilale g,

Obl 53 Jle laols dan jo a5 wad o plis pliwjes (bl jo )lege S Slagee wlale (o)
Lass ailale Gglay ol cod osay ol 5l g)le Jlo 5l ool g ol dign £48g 4 jLego )5 liw;es
olo 4 gy o ossy ol £985 atedin el cilizee slaJls Jsb yo il polas g (5 )leg0,5 (sl slaas 5o
LY ‘MLGA (NDD\) :Ln)...o‘ Olia.m)‘ B )...AL...JQ olo L Joyj.a 4.....95 ‘(NDD \VY)J}S)O oliu....“ o 4..35)
gy 317 T wilools olasl og a4 1) [Lego S (slajs, (oyitdan (5o O35 audsl o ole ol S
S ghls i aigily g elel cpalid laole yizran awlaole (pl 4 bgyse Jlu o gLés S
F)Jgozr wlosg )Leed 5 slajs,

e @ bagpe 6)L90,5 slass, Slal2 n it e 4 e e lis 55Le9 8 Slagg, had oyl
eizod il oo (NDDFA/F) 5l s (NDD:VFY/F)lie; ,(NDDYYO/A) lisli ,(NDD :YA¥/4)
ol oolidl Blasl (bl g lee) Jlw 55 0,50 ;0 (5,Len T (slojs, auo oYY

(Y+10-1338) NDD &ilalo & gozo g uilos . () Jgo

sobwd | ol | ST | el | CowsST | adel | oe) o | Jusl | ol | aned | agils
Y.v YYE | vsv ¥ £0- | AV | ves sxv | oev | aev | fav | vy
NDD «Ls
vesy | svsa | vase | voxs | s | ves | AYYOA | AV.AY | 00YS | Fee0 | TYSE | Yovs :
NDD

had Wjge a ) Legd 5 slsg, LS 259

Gtirion adllas 350 adlaie )3 Jsad soled o a5 wad o0 plad JLge I oy, Slglyd sleadtss
O3l o 9 s> 5 ST s ol 4y bgnje o3 & Oll (fsaasd 5o JLes0 5 slags,
GBS Coo iy a5 Slige (LD 5 jlsal (J5850 laellivnl G 5 iyl 5 (hel ol
1 Oleste 5 lmais bl o] o polie (p teS 3580 oalive a5 polailes b oo AalS (L
5 Ok o e oo slo i b jlegs I slajg, Dlsd ol (Sales a4z g b (V) USS Canl 00l
Olwl 5o JLegd I aldd mssi 5o ele (o yiegee gl 45T 28,5 Azl ARl (g5 oo ablaie (S n05
S lgise 5 Oliwd G 4 0jf Cuons 5l oy, dlaad oLalS g, 4 a2 g b Gedzmen ol oo (s>
Jom lo)lego 5 Casl (ol o5 Ty bl o Gl liwl (o035 50 JLege S alse b anizr oS
b sl alaie ooy (BlSms8 @ 0,550 b9 03,5 (b I) 655 e 52 (Sl sla 4Y 3 oud
20 o oyl (gl ddlaie Cnid 9,8 i go g ool las miSTy

5 GRIB e wes e Ol p B Sl G (b pler Gl jo JLegs S sy, Wi, Julos
plod was oo (lid e )3 Wy (2ldd @i o jshailen .ol ool &) b )0 (APl 0S5 e
o] puizen wilosls lis as,0 A0 439 lowebl mhaw o 1) 42e BB caoliél wis, sle o)
3 5 Ol Jad ol Jls,55 0 gz JB sl W) 51Q 23 polie b pleete w4 9 slo



http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

VFeo )l e 0yl 050 9 Comany Jlw (oLl i pole (60 )5 Ol & pld Yv.

S0 oz gy polie dicion b oo ovalin jloline 5 (L2l Xg) 63510 5 (9 o o] den
oty ol 4231 1 al38l o yeS VT cSilis b sl sl 002 bl 5 ygnen 5 o8] 45 ol
Oliebl el b 48wl oo o B 5 0L (obl (slo oSyl o bl (By5 Cgiz ) bgype polie
b sl o liwl 558 ez 5 635 o 4l yo liee) Jad jo Wy, dion Sl Hloliae ws 0 A0
o 5o g,y cpl a5 ols 18 piale jan g bl i B T g Glmais g GBSlT cds lsal
e ol Ty cauli8l wigy o0 A0 (g)ls pae v Ho b o] plu g el o Jre do 0 Al
(NI wao

o & 09l Az e aS Sl gedge (ol Sle Olnl @8 oy 0 Leed S Glags, wg) Julou
s 9 S8l S92y b ogd e aalS il ;o gy ot Jlade 5l mag e i 30 S 4 058 5l g Jled
ol aS el ools las 0e5 5l shie (5,8, adllas 0,90 o Sl § Jgad 5| SO mep j0 polie ol Ll g,
b g ol Jad )3 Grizrenadlioo anlllae 390 adlaie ;o JLege,S alEl oniaslis 9> 4 ol
Olae; g 5l sla Jad 3 a5 (Jl> 50 35800 odalive pliwl (3pd g adlaie o Gl G yide
Olas &5 Sl 039y olyen (5 pSpizr RIBIL 55 (09i2 5 65 (Pl drt opz Bble » ogdle
ooy @ b ole cpl )0 9575, polie Cogli Guizman 9 Jgad (nl )0 (69955 Oy St (5 eaimo
il 3 gl b L5 clopysls

Sl 39 Q oybl polie (ke sk o NDD ilgly8 oSl

B
o -
Ll
i 26-25[ ] et !""Jl N : Laial,
7 -2 ST |
29,25:2_,_19"-' h 310-300 [ ety
s-26 [l 2221 L $ 330- 320 [ 240-220
243 I 24 22 340-330 I 2s0-2¢0 |
e 32-31 [l 25-24 00 360- 350 [ z70-200 [
o e ——— 0
T — 30- 370 [ 250-280 [



http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

™) el 8,5 95b liwjas liwl 3 JLegd 5 (gomuay (5bl ialy

Ol ;5 Q o bl yolio (Kl ol Jo NDD ilglyd il

T o = il i T

Losaly

P ek il u0-20 [ o -fTnd

% 28-26 [0 1.2-1.6 [ % 250240 [ 200- 100 |

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

29-28 [ 2-1s 270260 [ 210- 200 ]

s1-29 [l 222 280-z70 [ 220. 210 [

i v 22-31 2422 00 o i 250-250 [ 230- 220 [
2l 53 Q el pralio (rSibe b o NDD (Slgl 3 (Klso

% 22-79 [ o63-03 % 72-65 [ 40-35 [
25-22 [ 092-06: 77-72 [ 4640 ]

S ——— 26-25[ 13-0027] e 1 a3-77 [ 53 -4 O]

osw o B

[ DOI: 10.52547/jgs.21.60.259 ]



http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

Ol ;5 Q o)lni olie (1 Kile ol )0 NDD ilglyd il
ooy P
N 279-265 ] ottt N 1s0-140 [ =50}
% 2.95-279 [l 2.02- 1.54 [ % rea-160 [ os-79 [
3.42-295 [ 225 - 202 [ 170-170 [ vo-0s [ ]
228212 [l 247226 [ 180- 180 [ 120- 120 ]
i 264-920 [l 265247 [0 C— — s 200- 190 [ 130130 )

(005,155 2t AAD-TND g boT 0595 (b oyl jo5 oybowsl 55 Q o be 5 NDD shaad cyuSiloo (V) ST

Ik 90,5 slrjgy AV lw Wiy,

59, AYY ez jo aS ol Las V0=V N0 Lo 5l fliwjss lawl jo jLegs 5 (g oauay ai¥le Jlol,8
Jbe 53 Sleld cnyteS 5 9,V LY 2 Jlo ) Slgls cn i eslond oalive )Légd S L ol pon
Jho 5o Gl oS! a5 ad co lis dol> s (V) Jgaz conl oolidl 3lasl Les 5 54,V/Y LYAAA
) solie (neS 5 oy o 4 )leso,S 0o VARP VAN slalu 3 0l 5 55, V- F LY
3 59y OUFY liwer bl so,mud 0 5)legd 5 slajg, oo a¥le (1Sl pizes &l atils
) s e slls JL 55 59, VY il b 5l 5 (T 5859 i oSl ey Sl JLo
eSila 5| e slie sl 55, T) Sl L oyl 5 ol oo iind sla ol 5 o Sil
duslie a5 all oo FA/POG YYITY L plp s 5 4 asdllas 5,90 0,90 pgo 5 Jol Jlo 00 (Kl caiily oo
Alrgs bay® 3l Jle oo 55 JLega 5 L oo slajg) shaws a5 wad oo (Lis (055 4y allu 03 (2S0ls

ol 00

(1898-Y418) jLe 9,5 ¥l (il s kol sl aazins (V) Jguz

oSl Ok S Sl | e Byl | uilyly | (Naz | (SuelS | Ol dals | deS | Al | ST a2
DAY £.Yq V5.0 YOVE | Y V¥ FAOA TYNO | ASXY AYY



http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

YvYy el 8,595l liwjss lwl y3 JLegd ¥ (somuay (5bl ialy

AVl g0 4 )LLgs,5 sbjgy 2LaS 259

boolyon slajg, Slasd mg e i $0% 4 058 5l 4z 2 aes oo (LI NDD a¥le (:S0le (ol28 @98
505, a3 e 4 Sln 3Vl b li lSEs] 45 A e S gl e 8IS Ly 5
el aile 18 69,8 SO o nKihie  ieS b lege 5 lmaie el sle oS ioes sl 428 S
o Jlad 5 b Glis s s )légs,F lags, S g, o ool 455 ) Sy (eien S5
Jlot olazel CiS lge oad 53 3l 4y azgi b oplply 0,5 o Sz @S wed b il
FeomSeo ) Srb loolloml 4 Legs S joue (sol> (g wiile (515 08 i) (Byh Coix (0%
u...w aYlo u..f.sl...a ‘S’Laﬁ é’)ﬁ" .b)..f‘SA ul.a.u}‘ GULJLQ.M: 6&6&“‘4‘ ) LJ] PBLA; uﬁb )i-h) S
I8 by digy ryidan 5 (Jod (28 4 bgrpe i) Sl (7S 92000 L Q oyleDs,
Sl anlol 53 Gliwl (B8 g 635 0 (g5 b gy cnl aS wBl e et g Gl b o] (s (256
Ol o S ol 03,51 939 4 e psly g il g oKl Lavly o> s atus e S g
(IS Sl 2008 jlw G @y Jlos

Q o bl a¥lo usite NDD &¥lo (1Sl

Sty e
N P b - =
- 20. 7 10-
% 7. 2500 o3 ? :s:!:=ea 510
a-20 0 151« -1

32.0 [ 1.7 900 - 570 [ eso- se0 ]

- [TNT] PRI T — 940910 [ 740- 7o0 [

(005 )55 :200)1220-Y 1D (5 kol 0590 b Q o,lol 5 NDDaY lus puilue aiadis () IS

oanlie VO 15 ANF Slobes s Lo, olad ) it Baiod ol 5o ol Cows 4y gl bl
ghd e @ oo Bl o (6)l90,5 Slaligs oS Wil 00,5 Cull (ylaime 5l (6 )l a5 jshailen (il onls
S pas )0 (90 o Gl ) Gex (6 Ik g Wb (oo Ay 4D (59) b Job 0)ails (gl
EoiSee obml (693 Jlem (oo jLE8 BB 5 wyud bl slapsby2eiee gl 0bj (le S a5 S


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

VFeo sl Fo o)l (0 9 Camnny Jlw (bl pole (69,5l 4yl YV

50,k 90,5 laligs slows a5 ) amS ol 4 liacaS 5 50 (V2 0) 7T Sglg gl Jle (sl oo o
0 & sl 50 59y 00 5l 99,5 o (g ao s N/FD plidsre (o5 0 jshies el 5, Clels
(YooY, e g7 7 90 Slu).conl Sis S5 a5 amo

Bl Sis g 0,5 090 50 (,le 5 90,5 lajg, wo s VI aS ol lis JLeégs 5 slaas” Slslys b))
ledasion b juw g Jad b Cansd az o 0 liwjes oliwl o sasay cpl olas ) dases jo.canl ooludl
5 had ailale ( cele ulde jo Legs S slad oSl o Cull ioran ojle bLS | (6 oLl e
P G e 5l e a4 el dalate (plye jLegs S oy mjer o gl fele coeal KLy 4Vl
)18 2l 0 2 Gl jo jl 5 05 (2lad @i )0 5w )le 9 05 (el laggls 4 (Soop il
m 5o 4mlS (T polas 5 s 5105 e alold 0g3 sl (ST g L 5l g )legn,S e St az o Lulal
wloygiS 5o olpl (258 woz 50 ikesd S lrenay AT adsl e (o7 ST (g os Cnlply 29
o SO PR PR VR IPYARCIPRUIR WP E USRI | £ B I VAP L OV PR PRVON ) K K e I WP LW vy V2
Slrsin 355 6 Jlynl (B, oyt 5 5 ol 3 iy ol 5o Jldge S s ol 55 a5l
@ ol eSm b Legs 5 slaglis a5 ciS plgiee (VAT ol (e plojle (3)155) o)ls 51,8
slog; (el plp 90 Il 4 ar g LaiSts o (oo Livie 08 0 aalllas 090 alllain )5 5,2
us)f LT o8 u‘ﬁ"‘.s" QL».MJ‘ ‘_;9].» 9 ‘5;’0 L.'>->‘9" o ua}.a? L \"\‘\O_\" VO G)Lc] 0,99 Gb )L&sé)f
3l jlege Sailanils sage 4 |, ) Slb > caScogar i J3ls slasilSy Julse oS
oeals oo Jiolidl sl sla e o aS sl (gin clale g s, o b Copun a4 (LB layglS
YU ol S el daogy asli pu )0 sasie sloass 5 oo Sl aes 51 gludl sloadled o 350
5 ¥ ) oy 4 35, S Slapgls Cosii g alS e 58, 5l g osbe e A g
el 0ads bl (Bd Cgix

wlde ;0 Q o)kl polis a5 ol lis oliw;es liwl jo Légs 5 sasay Wiy, Julsw 5 Jol> s
sl 51 Lo 10 (VYD) 0mdle ol b guod ol cpl .ol jlolias g code aVls o Lad ( cclos
plos )3 Loyl a5 w0 lad 5 wibioe Glnl koo S lagliys (GBem(gloy Dlpti p )99 5l Wigmy
Sl yuiomad Sl a8L iol8l (6 lolne Oygo a) (5,leg0,8 sla g Jlglyd eSO slaolin)
molo ;5 ,Leg3,5 (639,9 Lide )0 gl Sk lgi o |y Jlo Alisie Jpad )3 W9, polie oldd 651 5o

Yy . Orlovsky
Y¥ . Natsagdorj


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

Yvo el 8,55 9,b liwjss bl 3 Legd 5 (somuay (5bl inly

e hsrs o3l gla s b bslS ol a5 ams e olis W, il el Jle dilie sl
S oo 3ly Gl (8w A ]y e )Less T wiload

&L

Jelo (IYAY) Lojele gisalys wsite ST ele Slawte oo iz Gigl mmeillisien )]
5ol cblix (glaiags e (ol pl @ pE Cex g oyt )0 g8 gl Sloj o lad o5l (gLl
AY=5V:()HY0 S

oLiilo,S pliwl HLegs 5 (5 ommy (sl oylgale (uly 9 waded ol (VTAF) L Jlasws (JloS 5ol
AANEVIA (bl psle (60,8 Dliiod 4,85 Fo1+-1RAY Sloj (ge3ls 5o

2 okEge S dlas Gloj-aldd Julod (VTAY) cdhas (a5, ol ol jho asldl ol (b LU
FAASTVD : (VF e ol lams 1l 0 p&

JIGS 0 39031 135 gy COTAD) el (sazmo opmrllyl sobT i (oo (s o 52,30
VN plal ol sl (cmiige 5 pole alme ((Smaod 395 51)1d b (g pw Wigy (Ll o
AN

9 3,55 ool 51 (U ool g (rnzmo Com§ (ML YA g o (oL o dome Slzgs
NEFATD Y (F) 6,1l dslin, aolihad oyl gl yguinS @5 30 o Gloooly

5 Obisel et oy bume 3l cblis g e Coms ) GO YT ((\YAN) e dame Slsz
Jol Sl IRl 5B e o858 Ll 95 e

il olnl (@258 slapbul 2 5LEge S b (lgi golaidl b (b ((1YAY) Luass sulls
NO-IYD (TY goladl

o8l oy g8 Wigy Julod (V) oM Guee oyt Slro )le ST (e (I,
b GLdlaz (s el glel slo gy 63530 b Sl Jlo BB 50 eleS 0 pE 50 o S
A O F ojleds ol )Y

JS o)l (s 4 (Al aeldad (pluwes bl o LEge S somasy (VYA ) Lojple i)
AV lisen bl swlislsn

ol (S L oy oBuss i plpl jLe 9 9,5 saglel (VWAFuze (g jumdosile Guisul);
YA« iag0 laslsnl o)l por auged oSl

B9 M GBS po Wig;y (wyp (OVTAY) s (il S (g dlaz 00l 5 Lo adle (55,955 cagdl (A
Sopde o toled el I (JIYeNe (6l Jlu (b 5lanl 5o (6190 (SO &) comniiion a9
[https://www.civilica.com/Paper-CANPMO6- . SL; slyn —ole oyazsl o)), 45 doo gloa Sog
CANPMO6_106.html]


https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=13751
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=135035
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=135035
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=135936
https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=135936
http://ensani.ir/fa/article/journal-number/27912/%D8%AC%D8%BA%D8%B1%D8%A7%D9%81%DB%8C%D8%A7%DB%8C-%D8%B7%D8%A8%DB%8C%D8%B9%DB%8C-%D9%84%D8%A7%D8%B1%D8%B3%D8%AA%D8%A7%D9%86-%D8%A8%D9%87%D8%A7%D8%B1-1390-%D8%B4%D9%85%D8%A7%D8%B1%D9%87-4-%D9%BE%DB%8C%D8%A7%D9%BE%DB%8C-11-
http://ensani.ir/fa/article/journal-number/27912/%D8%AC%D8%BA%D8%B1%D8%A7%D9%81%DB%8C%D8%A7%DB%8C-%D8%B7%D8%A8%DB%8C%D8%B9%DB%8C-%D9%84%D8%A7%D8%B1%D8%B3%D8%AA%D8%A7%D9%86-%D8%A8%D9%87%D8%A7%D8%B1-1390-%D8%B4%D9%85%D8%A7%D8%B1%D9%87-4-%D9%BE%DB%8C%D8%A7%D9%BE%DB%8C-11-
http://ensani.ir/fa/article/journal-number/27912/%D8%AC%D8%BA%D8%B1%D8%A7%D9%81%DB%8C%D8%A7%DB%8C-%D8%B7%D8%A8%DB%8C%D8%B9%DB%8C-%D9%84%D8%A7%D8%B1%D8%B3%D8%AA%D8%A7%D9%86-%D8%A8%D9%87%D8%A7%D8%B1-1390-%D8%B4%D9%85%D8%A7%D8%B1%D9%87-4-%D9%BE%DB%8C%D8%A7%D9%BE%DB%8C-11-
https://www.civilica.com/Paper-CANPM06-CANPM06_106.html
https://www.civilica.com/Paper-CANPM06-CANPM06_106.html
http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

Ve sl Fr o)lod 050 g Comny Jlo ldl i pole (60 ) liniz 4 0 Yvs$

LSOLJT p.h.’.‘ P o o.)‘)' ).w €S gRo uL».m.:y ;Lo).J.c L».) u’ﬁk\m (0 6w|)b ‘u..:L.c @ML‘“

¢S Codle el Sladss dlse o gliw)gds bl w0 (69959 G LEg0 S Wigy Juded (VYY) Ladllgl

ARA AR A ERABAIA

SoS b jlgnl wd o @lyd Fogll wuwolisS S ((VWAakw LS (s Solo

VAZSAYY (D0 lazes slo ipgy dolilade gmas rasil

dalilad Glaal weeld jLfgd 5 oy Gloj g Gilwdde (VYAN) ST Slhe) (& wgsll

ABANY - (VYA (Ll ar Sliss

Slawi dawlio ((I¥AT) pall Ao Slagd Lo, oadn (e doe (Ll waze Lol (o0 2] (sowge

el yoeds (Jgomo byl pl slroy90 b jLd g 5 (slro )98 0 (loj03ST 50 4 (uwgy LDl aarl o

ANYSY ¥ lakis 4y s

ok 90,5 Sy o o5 Slyts 1 590 5 Wigey SWgT 1 ol (YD) panl ol ysealle

SRl ¢ Sl pale 0uStils (sl SLdl iz 05,5 ¢ ulitlyn 5 T Sl blre )| owliis IS anlislly o !

oy Sy

Sl (IRl (o258 dod 3 L9 )5 oty (2L3) (VTANosl s G55 (s 20 S ol S350

M=FYNY o Sas bl oLl

YYP e20jlss ol 5 ply Sllaail c ol pl (gla2g <l YAy ) Jske Slrle

O35 5 9 IS (g0 gy b (Sl Ol i wig)y (2b3)l (VTP e (Ml (gilaae ad lab

ANV O] pwsige anlibad yliwjos bl jo a5

G olg Sloj Sl Jalod (YY) hslowd &) (2]« gyt 00l) g8 whogy o) Joush

A=AV O (olidl i sole (60 )15 liiss 4y i « b1 p 5 L0,

Sl lyz (ohagyde dezme (S92 plom plydeme (o 6503l i 6o LAVAT) (bt ey (215

-V - 7:(V)YY ‘u;]afm 33 AAU).g 9 L_9|).a.> alxo ‘U‘)"‘ Yl un)b gy J.».L’Ju EQARED) )L»...:u Edeo

6 90 axdllo) JIasS— o (sigy 31 oolisiw! b Lod Wl i wigy «(VYA0) Dt  camsld «ulie Sl Bg 120

AFFNFUNVIN + cagmes iglol anlilad (g yLstds Jloro Hle

el jl eolaiwl b 635 p0 ol pl )0 b (il yd Wigy (o) (ITADALE slivy, (awle s

Y- ~—\A‘\(\°)Y\ S 9 ;_)T r:}l.c C\.:J...u.s s)?‘ JLM‘ OL.ZLZ ) )Leﬁjé; OB,}

Boloorani, A. D., Nabavi, S. O., Azizi, R., & Bahrami, H. A. (2013). Characterization of

dust storm sources in western Iran using a synthetic approach. In Advances in
meteorology, climatology and atmospheric physics ,Springer, Berlin, Heidelberg:415-420.

Cao, H., Liu, J., Wang, G., Yang, G., & Luo, L. (2015). Identification of sand and dust

storm source areas in Iran. Journal of Arid Land, 7(5):567-578.

Chen, S. Y., Huang, J. P, Qian, Y., Ge, J. M., & Su, J. (2014). Effects of aerosols on
autumn precipitation over Mid-eastern China. J. Trop. Meteorol, 20 (2014): 242-250.


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html

[ Downloaded from jgs.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.22287736.1400.21.60.2.8 ]

[ DOI: 10.52547/jgs.21.60.259 ]

Yvy el 8,55 9,b lwjes olwl y JLes 5 omsay (5bl Siuly

Gerivani, H., Lashkaripour, G. R., Ghafoori, M., & Jalali, N. (2011). The source of dust
storm in Iran: a case study based on geological information and rainfall data. Earth and
Environmental Sciences, 6(2011):297-308

Goudie, A. S. (2009). Dust storms: Recent developments. Journal of environmental
management, 90(1): 89-94.

Haywood, J. M., Stordal, F., Chatenet, B., Tanré, D., & Isaksen, 1. S. (2003). Modeling the
radiative impact of mineral dust during the Saharan Dust Experiment (SHADE)
campaign. Journal of Geophysical Research: Atmospheres, 108(18):1-13

Houser, C. A., & Nickling, W. G. (2001).The emission and vertical flux of particulate
matter< 10 pm from a disturbed clay-crusted surface. Sedimentology , 48(2):255-267.
Jickells, T. D., An, Z. S., Andersen, K. K., Baker, A. R., Bergametti, G., Brooks, N., ... &
Kawahata, H. (2005).Global iron connections between desert dust, ocean
biogeochemistry, and climate. science, 308(5718): 67-71.

Karimi, M., Yazdani, M. H., & Naderi, A. (2013).The effect of 120-day winds on the safety
of Sistan region, Geography and Environmental Planning Journal 50(2): 25-28

Middleton, N. (2019).Variability and Trends in Dust Storm Frequency on Decadal
Timescales: Climatic Drivers and Human Impacts. Geosciences, 9(6):261.

Miller, S. D., Kuciauskas, A. P., Liu, M., Ji, Q., Reid, J. S., Breed, D. W, ... & Mandoos, A.
A. (2008).Haboob dust storms of the southern Arabian Peninsula. Journal of Geophysical
Research: Atmospheres, 113(D1):1-26

Natsagdorj, L., Jugder, D., & Chung, Y. S. (2003). Analysis of dust storms observed in
Mongolia during 1937-1999. Atmospheric Environment, 37(9-10): 1401-1411.

Orlovsky, L., & Orlovsky, N. (2012).Dust storms in Central Asia: spatial and temporal
variations. Journal of Arid Environments, 85 (2012): 62-70.

Park, S. U., Chang, L. S., & Lee, E. H. (2005). Direct radiative forcing due to aerosols in
East Asia during a Hwangsa (Asian dust) event observed on 19-23 March 2002 in
Korea. Atmospheric Environment, 39(14):2593-2606

Sabzalipour, Sima, Mehdi, Nourzadeh Haddad, Elaheh, Zallaghi, (2016),A Survey of
Cardiovascular and Respiratory Diseases Attributable to PM10 pollutant in the western
Half of Iran (Ahwaz, Bushehr and Kermanshah Provinces) with Use of AIRQ Model.
Der Pharmacia Letter. 8 (11):17-23

Schollaert, S. E., & Merrill, J. T. (1998).Cooler sea surface west of the Sahara Desert
correlated to dust events. Geophysical research letters, 25(18): 3529-3532

Shahsavani, A., Naddafi, K., Haghighifard, N. J., Mesdaghinia, A., Yunesian, M., Nabizadeh,
R. Alimohamadi, M. (2012).The evaluation of PM10, PM2. 5, and PM1 concentrations
during the Middle Eastern Dust (MED) events in Ahvaz, Iran, from April through
September 2010. Journal of arid environmentst.77 (2012): 72-83

UNEP, GRID-Europe. 2014. Droughts events 1980-2001. [2013-10-09].

Vivekanandan, N. (2007, July). Analysis of Trend in Rainfall Using Non Parametric
Statistical Methods. In AIP Conference Proceedings,923(1):101-113

Zallaghi, E., Goudarzi, G., Geravandi, S., & Mohammadi, M. J. (2014). Epidemiological
indexes attributed to particulates with less than 10 micrometers in the air of Ahvaz City
during 2010 to 2013. Health Scope, 3(4):1-20

Zarasvandi, A., Moore, F., & Nazarpour, A. (2011). Mineralogy and morphology of dust
storms particles in Khuzestan Province: XRD and SEM analysis concerning. Iranian
Journal of Crystallography and Mineralogy, 19(3), 511-518.


http://dx.doi.org/10.52547/jgs.21.60.259
https://dor.isc.ac/dor/20.1001.1.22287736.1400.21.60.2.8
https://jgs.khu.ac.ir/article-1-3494-fa.html
http://www.tcpdf.org

