[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

PIT=Y V¥ aplas A Jlow V& -+ Glian; chuno cubligy peutigo ao

Gblo )3 9 (5 39IT wumdy 9 355 32) oskBl syl () 29
Olnl € gia
VS o e sk g e
Ol bl p o Ol J oKl ad milin 5 (6355LES Al (M 5 o5 e g 03, SLslenl |

NEN/¥/Y :adlio (b pa 33 &apBVE 1)/ ¥: :ellio a3l S &)l

CRVICY

WS sl bn g glam 5o s Sy b Ol pl s g 5 s Gble 5 s e OISl I S i 5 4
S das Sy Cund g e cadllae ol 5 Gis Ll sl OLL S5 5 Gy aee (555 2 1y (53L&l 31 Ll g5
A3l g Ol o s Gl 53 A3 Ol Cands 5 OT el (sl el

53l bl e s 0BT Glaal leld Olal o8 oy e Sl sl il (Ul slaesss (e cnl 53 IS by,
5ok Sl o 5 e 3,8 5 s belen (sl sl e 38 15 andllas 3,50 1YAA B VYL slale b
A3 s s 5 VL e 4 Bl (e el Ol 4 s Ol SRS

33 5 0\ Jmas 53 OlsLT 5 5leal sla s 5 Jlw Jsb 55 5,555 el g8 Sl sl oL sl s LR
oo, A o 5 e el a3ls 25 0l s WelSayl alas sl 2 ;,desvsj;,tm{u Jead ys gzl ol o5 sle e
a anllan 3 e adlate 53 S 3l L i el 4 S ST o2 05 s 0T 5 o8 5 OBLT 5328505 0diy L ol e
b e S Jsa s b (Ol sl 5 L) 3,855 oy Lol e (slass) Olse ik & b o J g3 Glpal oS )
AL e 38 5y el Lite 03 )b sias OLES oS 3 Cillas

3 o s S5 L (g3 gm0 Oty o 5 Blie o 5l e slassiS 5l aholb (51 L dob sl is 8 4t
53 e Jale G Olge a g oals talS la g s ) las S5y 55 e jed SIbI s alS i g s sd e Sl O
AT e ole @ dilaie Sa T 2alS

Oyl e 3 Jamms ¢ o] sladsl bl sa ;z}ﬂ‘;jfj-.u 16hS slaely

[ DOI: 10.61186/jehe.9.2.207 ]

Ol bl py3 (ol J olSiils ¢ ando ol 5 555l 0aSisly (Dl § Cany Lasms gwdige 09,5 jLolinl 1] ghumo o gt
SEPYYFY NS ules o less Ghobadi.m@lu.ac.ir: Jo


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Ol st rgin Gblio yu [sa Syl cues g lou S parldl S ey o

Bl 5 SsS (bl 55 bl a5 e el
S ol 555 mslesss 53 Olpl o8 bl 5> b
5 Sis LS i 53 il 13 s e sl 538 b e
5 #s SVpame JalS Eol Lo S, (b sl
DAL Lps e Ol 3 (a3 0 5 QLS A, > Pt
5 s OIS 5Le 55 8 Slapti 2ilg o llel
SN 5 ol (s gy s g o 31O (Sl 550
S5 lamme 03 S e T Jals Jlé 555 Jase IS
DXLy (Bl Slelu 0ad (S O e 2alS a0l
Slds el 5 alS laslen pad WS mha
Ghle o3l B 5 Jex it 53 I 5 (55,508
e Jid oMy e lE 55 S ek O s s o
o5 S slen s 4 sl Bl 5l ey cl sl Cel &S
SLObsb gy b 5T Lsd Sl 4 e S0
(SHL e Joee el Ll 2 b (S5 bl Le 55 8
(A s e ey e G Sy e 5 Lo
Sslods Fosls S Sl 5 ey o 555 S0 SRy
Lol B, ale bl 2 55 48 Wb ol 0l SKiagn
sl 533 e 53 S5 6 8y o (9305 (Sees
Js e Dl S o aS b 3 ssls sy e e
L it 5 B (Soren 855 on 2l s L
Fr el edi sdalie 5555 p8s Sl sl
LB 1 i Bl 5 S Sl ) K
mor 0TS e 3L L 555 Glaolb g8y » ege
ois oS SOk da VU gles &8 sl Ol iy
§55 Glp gasles Ll il ol sl Cs w5 i aLS
Gt 53 ol S e qal 3 LE 55 S slaolsh
s e Zshy il b bl (Soecas Ol 55
Oll 3 58 555 saolsh g 85 L1y 2L 55k s
oo canlllan 3550 sla el )l s 51 aS s Sy Olal

GF S e Sasbs s blae (Saees opria b

Ao dilo

oS A 333 5 5L sy Al 3 3l gles g ey Sy

ooy cpl ) S o dsdoee |y BBl s 5 el IS e 3
S Olge a4y Sl ol jen L3 Oldee Sl L adlate s 5o
- ol bl 5 s et OUSLe gl Jaes o bl
@by Sl Lt gladle b 53 Oliises 5 Olbiedils .1
s S, ssas Sde 5L 558 Gl 0Bk s, s
e 5 b Ol lasl 5 oS > S8 5 b ed s
BESCIARRHPHEE Lol st NT &l 31 2alS sla, Kl
0Ll & (S35 o 4 oS Sl Gl bl ala 5101
Sl Qb sb 3555 b o Blie 5 Ol o diile S sla
Ol s s o bl sl B L 558
oliile S 5 Okl Ol J Ol gladlal o sa
ol Ll Sl 538 gle DBsb 51 (5 3 op i
S aylm ssms 4 By 5l 558 slaolsh S b
Al 5:80ke 5Ll s BB 5 sb VL L ¢ pens
Sl blsl s Oln =5l 3 os Ll BIL 508 e xS ot
RPN S s sloee (sl sa (Sles Dl 2 0 o 4 o
533k 35 5 @B s e Les Bl kS e 1y
s 33l S5 s S S g el iy 5 saY
S L3l e BB s L S5 Sl b sk
3l o JH s a5l 555 S w0 el e 555
Gbla 5303 1 (g sl Sl Sl 53,8 O3 Ly
S O 3l s S5 anllas Cenl 3 53 o 355 355 o
a1 oLl 2ot K15 oo g3 T 3L 0515 oS o
Sasbon il s S5y YL clale s3Il Jas
anllas oyl g opl o gl e g s kS 5
Lol gl 5 Lal (Jusl KK i das S35 o Jlad
a3l 3Ulpa (Sa T 5 ls ol Cgenl ba g e s
Gl sy OIS SIS 4 et O s s S
¢ Sl eSS 528 2 cper s o f sl el

Voo liua) oY o jlack agh Jlw cdasas Cudilags cusige dlaa @ YeA


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

sIld Ao g ouin o Gudig

S e 350 S hay 4 WYAA B OIYAL gladl
iy S 5 anllls 5 5e ailate CunBse ) (S22 S
Lol St 51t s e OLES | ol (glaolSans]
oo ) solBl glaesls Jals tags cpl s (’ﬂ Sledb|
w eSSl S Bl b glags, sl 5 (L g
Sl 5ok 5155 55 0oy Lol e (slas g ol Ol s
lasosls 5 bl o nde (Bml glacule (gliluls
GATAL Sl o3l b 3 i8S wlidlss olojle Sledibl
PUN IV WSS S oy v S0 VPR P UL PR S | LV
ClaelKinsl oy sl 53,50 sla ot li (AHP) 51
Seslanal blaosls Culg 53 5 Ldd s bl Cota

Qﬁ; )‘}Jﬁb‘:)@‘j’é" JJ}AEXCGHZOI6 )‘_}3‘ fj"

yaisL

3,3 32) 063333 b ol yod S )j9) A3Vl Slass
Sl b3 S5 etady Lol yen lajy, sl ) Jous
Vooanss Gl sl o O el glaslKan|
rL«S 03 35 e sdalie &S 5b Olea e o 0L L
ooy b olen (slajsy slias o i VYA Jle dlaol&an|
s Jlo s e ol s ¥ s Ll anils 1) 5 85
Ol ool glaolSaml 53 1) 3,8 505 oy Lol yam gla s,
@ Soop sy Sleyesl jo) sl waz g Lt
45 ol o b lal (sl 3,85 ey Lol ses 55, VY
5.5 50 0l Lol jan slasg, sl (215l 5l S Y s

Al e ol cpl 53 AT BAYAY ladle s

Y4 @ VP Gl Y o lad agd Jhoo cdaane Sudilags uunige dlae

3 s sl ol st a b S (Ses
o 2 L ole 58 ladlish Jles Sl i 56 OIS
ole LSl 534S s S 518 5 wals 13 ey 3y se 5L
Solish £ ul 5 okl Glg Jead a5 Jle gla
b i b g 035 U1 ma LT o ol s 5Le 55 S
asllas ;3 Avad 5 Meshat ' .. ol Jl= s el
S 53 Sole slassy S b s e Sty sla S
Sy s o2 Lol s LS oS dlele 5 Ol o
adlas 31 e 0ea 5 Song T S Ll adks
o e o3 ol slasls 558 S 5 ey o s
Ol ade gladbly s sl s, oo iy &S L 4 5
Al Lss sl b 3 L 5 58 JLasl Ol 5 Al e
S das oo 0L 3 e plowil Olalllas 1T s e OLES 1
S g 3 GobE 5 3 S clagy, sl andn Sl
S dled 4 O S Sl 5 AL e Ol 5 508
o alS ol 535 slass, Bl Sl 5ES G d e o
ol 8 8 s 5 ety Slalllas @ ax s b sy
5oL £~ OBLT Gleal S es Sl 53 Sbe e
Lo S 505 (ol SIS () 5l sy Sa ol

Al o S Te sl g 3 a So T Coniss

NI ORI
6328 andllas cpl 53 0dd a8 b o3 ey el
Sl il Sl s o pelidlpe oK) ler
SrolKasl w0 by e ol (ool (glaosls (Guis -l ol

L;EJJ J;‘;-VUJ__}JLT Cf ;Q\JLT ;)b,&\ JALJJ R PR


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Ol (isé sin Gblio yu [sa Sosll conss o Lou Sy (asldl SLS (s

!

(0 aibas 5 ol cool&al 5 () andlas 350 dilate Cnd o 1 ) (JSO0

Sl 0392 555 OA 3855 Lol es (glajs, sl Eac
o ran glass, 2ldas 1TA B AYAL cladle 3 () Jsis)
anils g5 MG 3l g, sl o2 555 855 ek b
sy 2le WWAA 6 ITRY gladle s oS s s
warg LY JK0) col et o aikie s s LB
anils 3Ll p o oSl alie g, ol olal ¥ IS
ol 533 555 Lol glasy, slaas Fyome oS D3l Ll

el 0 S5 5, A :ﬂ:—;:ﬂpﬁ-)‘ﬁﬁ@

o585 se oKl 53 YFAY L AYAY cladle s

LA)'}) sl YAV Gy Jl )‘ )_}J:‘_;A oud J:J LSKL’
)Jﬁﬁ.w‘a:ﬁuﬂégq‘j)wﬁ;ﬂJJ})L{)'bA‘)J
Olsbl oK Sl 3555 Lelen 55, VEV sl E
JLVJML‘}JJA AMQJJJJ‘J.:: QJJ-'J:('SW| AMQ;
db)_}).}‘.,\:u(\ J}J}-)@‘a)y)})\‘dsvubw\v‘\-\
BTN B AYAL Il Sl 0T ol 555,855 L ol an
OLL 1y VL e bl 5 e 13 ladle b aslie

AJLM/\' a)‘jJ)::LJrjﬁ-aKlMﬁ‘:)jﬂjé.(Y JQ)M:@

VFoe Glicnsy ¥ o ylach (agh Jluw chosas cudifugy oeoaigo dlas ¢ Y.


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

sIld Ao g ouin o Gudig

VWAA B VAL Loy o3l 3 bl slaolKasl )5S 55 Lol o slass, slas s Y Jgda

el Ll p = bt 31 gal oKz
Jle
A 1 ¥A A VFAQ
) Y £ £ AGE
4 A Y A ¥4
¢ 0 4 Ve Y
A v " q V¥qY
A Y q A Vyrag
v ¥ ¥ 0 ¥40
Y Y Y v yrat
¢ v Y ¢ AV
v Y 0 ¢ V¥4A
A+ oA (13 e § s
50
® ——
40 :L] (ﬁ/&‘-
35
Sl gal
2 30 )
3 Sl
™ 25
R 20
15
10 Y
\ =
. =
1389 1390 1391 1392 1393 1394 1395 1396 1397 1398
Je
4.“..»\'b))}djawua&))}ﬁkaa;ﬁ)b2;):1‘_)4:.}.1.%:\.!4:‘]&.&6\.&)))Q]MJ‘)}QZY&M
RS Gy iyl aas 3 S sk ol Ol Juad 3,5 33) 03333 L olyod S )9 (Sod Slasws
Sl Ol oSl sl s 5 a3 S5 Lol yen slass, sy U olen slags, slind Aad gaama ¢SS
(00) Sle (W) Lle Jpad 4 by 5Ll 5 il I N NN RS PP P PR S P SV
Sl ;‘MQ.:"JSVS;ML:@(VY)OMU)(V-\)OL"M{U Slas o iy 550 0 aa>Dle &S 5 Oles das e 0L
OT) sl i 5 ) Sl g Jod i L sy o LaelSans pled Lo O 5 3lsal slaelaal 53 5,855 L ol jen slass,

) 5l 5 () 52k O 52t by ol sl £~ Sl 55 5 Ll b &

YAV @ ¥ Gl Y o ylach agd Jhus ¢ dasas Cudilags sisige ddae


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Ol (isé sin Gblio yu [sa Sosll conss o Lou Sy (asldl SLS (s

70 - LIS
L IReo
60 - o
bl
50 - Oliwe
3 40 -
)
230 -
20 -
0 | -
ok sLl e >

sl olabl

oS

Jl Ve AJ‘;J‘}J#-UJUG.Ab)_,ﬁd.]a;ﬁ)éd\mJk»dw)bb;ﬁ)\{a‘ﬁﬁéh)'}):L,\.xﬁ:f"}sli)

A3 sl O e OLES e o 5 s sl 000
b 3 OBl ol il o addlas 5550 glaol&anl s
BAYAY ladle s lsal bl 51748 6 TAL sladla
L3 Ol das o Ol &S Ao 0B ol gl YYAE
Sl 5 sl ol i ol 03,55 (6 S
At S5 e Ll ITAT B AYAY gladle 43 3 ,a
ol S35 sladle 5o oo gl s Ol das e 0L &S
o s Ol ol S5 @ p"}? Ll pals > s

RGP WW fﬂﬁs

L bLisl )3 333 Ylawe phals AVlw g,
3550 0393
el gl s Ol VL Sl uis wyp o
Sybig edalin b IS 55 a5 LT o OlLT lal
R e N e e
L S @ Lol aallas 350 oKl 3 s Ol
5 IFAY AYAe OTAL cladle s absll oK) s
AYAY 5 ATAY AFA AYAL Gladle s 5lpal olKaugl AL
5 ITAY 5 AFAY AYas OTAQ ladle s ks oSl
A3 Oldes YTAY 5 1Fe AYAS (gladl s 5Ll p 5 olas!
OLaS Sl gad Cofe o 59 IS0 4 a8 Ll o

e edias Ol Cull ol s wgly 05 st eda

Ve licas)y oF ol agh Jlow dosas Sudilags crusigo dlas @ YVY


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

L (B so g (stin s Gudis

1.0250
—— L. =
1.0200 —
3 1.0150 ol
2 —— 5L
i 1.0100
3 1.0050
1.0000
0.9950

1389 1390 1391 1392 1393

1394 1395 1396 1397 1398
Jl

Al Ve oy b asdllas 5y 40 ailaie 3 L Ollee Ol s Sl gel 1€ JS0

s u,:<th g()bbﬁ R T ijﬁ) sl (ol
510 sl oA TE Slal YO 4 AYAs Jl s sb sl
‘Jiijséw\;byr}\?.w)daqﬁﬁju\/\J;>'-.,\.LT

.@‘eumﬁﬁsj\' gﬁﬂj)bﬁf‘b@?)‘.&&\

Sb SIS s 9 e Glad (uSile
5 Bl bl s e o SSle 1SS s
PRI LT Glsal el 3 sl Slus Cgr
sU i S S ke ol ol esls OLES il
Ole b Sl sl 0BT oKl 5> Jl Ve b s
a3 YY) 5 YYY YVO YA 5 5 Oliese s 5 50l Oleenls
ol s LI sl Cr a5 e edalin &S 5k Oles ol
o Lol en lasa, slias o i oS g fuad () oS!

.MQ@QL’Q&M&\JL«J;U;.JJ.’&C”@_?-)JJ)LH)JJf

YAV @ V¥ Gl Y o ylach agd Jhus ¢ dasas Cudilags sisige ddae

R FISU ] REQLIVEN SEIVSUITE WAY IR <l IS
Sl ol Sl g 5 o VL, Sle 0 IS8
BL) J.&-J\L 9 JLI r_/,:- cu‘blj c)“},h‘ L;.ALMZ‘}A eKZM..i‘ )L@.?:
u:i‘tﬁ‘“ S s L e LIS Wl Ve S
A aedkd S5 laelKanl glp sl shis g
L.o AR JLw DL MLJA a2 A\ 9 Yoy YA (Yio
S SOl 3 S s iy Lol (sl s, shas o xi
Cowd 4y 43 YW 008 8 O gble jo 5L Slas
Ok g 535l S e dla Ve Sk i oa
AV AAL o5 a il sl o bl sl sla
°ML;\AJ§&:’)J«SJ}¥QLMW‘4:\JU‘)J‘}A‘\YJ\V
O Ss Cr  Cd Ss e Gl Hlsgel 3550
Sdxs aS \Y4e Jl.w L sl )‘J)j}f dJ:.QS C)LLw)J
g Sl Ay o355 sl 43 8 s el e slags
-J@BJJJ:AY\ MJLE: J‘)‘}ﬂéuelﬁm{.‘ (.;‘le’j:‘s“’\"'

(b 5 e V0 w) wliad a1 V0 Ol ol &5 3L


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Ol s sin Gblio o[58 (Susl] cunid g o Lau Sy paslil LS e

40 4 F(ar) ol She o 40 -
B (G, ) sl S Cs e B (4 53) sl Sl g
B (6 ) sl Sl sy
30 -
4 20 -
2
10 -~
0 .
e « ~ > 3} w o y > < e + ~ 3> 3 w a r > <
AR AR A A A S A Sy T T T
Ju Jlo
oLl (&) Sleal (L)
40 -
) s Sl e 40 1 B (4 50) 5l Sl cgr
30 SR S e B (g, ) ol Sl e e
30 A
3 20 A
£l 420 -
10 A 10 A
0 - 0 -
a +« ~— > I w 0o yr > << e + -~ » 3} w o yr > <
< o o o o o o o o o < o o o o o o o o o
3+ 3+ 3+ 3+ 3+ 3+ 3+ 3 3 - 3+ 3+ 3+ 3+ 3+ 3+ 3+ 3+ 3
e J
Sl (5) s e~ (@

sl Gy s P~ (C OlsLl (0 Glpal () gaolKasl 53 5L ST Cgr 5 s VL 50001 O Sl

VEre lieas ¥ o jlach agh oo cdaias Cucdlags easigo adas ¢ YVY


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

sIld Ao g ouin o Gudig

S5l o S Sl Lasl Ol = 5 o0 S Kn5 8
Ll o Sl o Lol plply sl o e 95 opl
e Ly ek e S 3 5 b S ol sl 0L~
S a8 ol Jlml S I sl g L 55l e g0l
ol s bl e bl s e bl Ko 5 (655 0 Coand 40
e o 4sl3l 3 5 e roly o mle on 5 S LI sa 0L
3 o ool SOLL el 55 Wil g o 5L 55,8 0L >
dl gl ple s 4 OLL slee slagleztla Loy o
Sk 55,8 5555 5 e (Y UIKE) Al DUl (g 5 oS e e b
0L ol s o b Gillae gy 5 4 b ed 4 o3l
DAk YL U ey w1 ed RS sl
OLS L et 55 e ols g (gl3n oS Oal ol 55
Ol s el 5 Sy s Il 5 s Ol RalS (O]
5338505 0oy g 585 sladaly K03 5l (6 e o3 Lo
Ske 538 e e 3 il e andllas 3550 gls e
joJJ)b)bJﬁL&&Qb&MMdLﬁdw}-quJ@&clﬂw
Sy )" o= Cord g O’3~| B JVJ“LQJJA JA& é&i&.ﬁ\
e e il slaolazt b sl 4 5y Caw s as S5
Gl S a s e S My a8 5 S5, L e e |
ck.wt_éjkd.gbgﬂ}_jsﬁdzbbj.bﬁug;cgﬁf()w}u
o 55 28 50 Ol Sl i A8 e Jime S5 OLL
33 Om 03 ook 4 Sl e 3 Oletle (g5 51 ) e )
53kl My sl b i Sl Ol
owu,;wdwﬁmﬁﬁ)m;ﬂé\ﬁc,JuO,J
D3 NG Ll 5o a8 s 855 0L o 5l oo 8 e IS

A JS8) Llas o 58 g w5l il D5y 55 0500

VA0 # VFre Gl Y o lad agd Jhoo daane Sudilags aunige dlae

S lp sl Sl g :Sbe 5 5l pal oSl s
VAV YA Y C 5w Ol 5 5l Ol Ol Juad
A b e s o) cpl 55 A3l e s TEY
S Olg Joad) 5555 b olen lags, shas iyl
a3 YOV e ples S SKle 5 4z YY 5L Sl
" AL osr b by e 5 sl cer ol
S oSbe Gl s oLl e Glaelal s sl
i Ol 5 5l Olsl Ol Jsad 3 5L ST
YV4 (VO (YEY 5 sLi o 03 4,3 YOU 5 YEE (Y04 (TEA
crl 3 Jmad plas IS S0l ol iy 55 453 YOA
Crr g b VIV YOT (g a p oSal s
Dbl s 3 o ed A3l o ity 5ol e 53 5k
b S g o S5 Lol en glags, sl op 2 b
e Sile s S S oKl 53 ol s amss YT
53LT o laal QLT glaelal 3 b o e ST
Jad by 4l 2 V85V Q oS e i
o7 OLT gla ol 3 ik o ler 5 Ul ler Ol
Ole 5 ol Olnl) 3L Ce o ST Juad il 5 5L
Ol L) 3,5 525 L ol en glayg, sl 2ty Joad L
s QLSS (Ol

I9d LF39IT 5 13,5 55 bl
oo (Sla5 s, Olsee o s Olpl g8 o gr bl 5o
S el Ol 5 Sl Jead 53 4 bye 3 505 ey L
155l Sl e L Bl 5 WlSe ek ool £
$ler s S g5 S dlanl L 5l sl Slas Car AL aileis
S50 s olem w03 21 e Coeal e & sl L

aablp o gl 4 s Slal 5 0BT (la g canlas


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Ol st isin Gblia s [sa (Susll cund s o loo Sy (aildl S (e

30 ~

oL, Wl .),._.L Bl

Bl WL Wl Bl

20 -
4 15 -
3
10 -
5 4
O -
(a,3) sk Cgr (a5t 5 5e) 2l s e () o e e
2ol
el T
oLl (&) Slsal ()
30 - L o 30 -
S W ol Wl Wl Wl Wl Wl Wl

(a3) 3L g (436 5 ) 5L s () ok (456 2 ) 3 e
bl Folby
U e = (2)
Sl () 1 e (@

A Gl e (LT (G Gl () slaalKaml 3 5k S g 5 o b Skt & Yl

Ve glicas) oF ol agh Jlow douas Cudilugs cusigo adas @ YVP


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

sld B0 g s Gl

T s g Ul ol s (3l 0L € 3,55 0l JWEl e o Y JSib

-
)f :

Vo

ol sl sh 5 aal atils (6ol ahols Ol o 55 0L
'QL;}L@;’:('-“~M;€°KL%‘Q1|QL§}“5%~J4€M
— ot Jd e ol Bl 58 a0l Lo buee o5 sl
Mdlc}baurﬁalizﬁlw)suujbgﬁgk
R N e DL I+ DYFS NIRRT IP J g
QL:...J.UJJL@.{J..Ayy:ﬁ}ijba\ﬁhéuj”ﬂmo\ﬁ
&QM;:@\@D)&&J;@N&AJJ}a@JJ
o.x*:,up@%:;);,du)nfyg,b)duls‘w,gi
sb e Sl 58l CI:*’J("“JJL’“‘J}JJL"‘QUS%
ek sleobly Senl & amg b S o5b Y wil
97T A Ot s Bl msr s Ol Glme
ckL.ljs cé‘;& LSLA)}JS BERNIS oo L and u.ljs)‘.)%lib

YAV @ ¥ Gl Y o ylach agd Jhus ¢ dasas Cudilags sisige ddae

S SOl b o 5l S 525 0L s 0 A JS0

Vo s ol aS sl Sley 5 S edidy sk

Pl i 54l )0 Ll S a8 5 eulS
o 35n el 53 sl Gy 4 S 4 ax S L
Gl 0850 b des s, sl Ol e
s o Bl 4 b Ol o eS 5 O] oK

033555 Lol ea glajy, sl 05 Sl cle .ol

o b oKl ) L Cuxbse 4 OsLT oKa]

5o Jhd aolsh 5l aSenl o gdle oSl cpl 35
508 et Gladlsh oyls rgu Ol Okl o2
B Ol s 3 G36 Cos 1) OF e Ol o Jled
Lot 516 o oy ol 5 o) Ll ol s


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Ol st rgin Gblio yu [sa Syl cues g lou S parldl S ey o

@ﬁ\bﬂﬁl{w&ﬁ;)jﬁ@);;ﬁﬁ)a%%m
.VUMJ&.E;»V.Ahd@;:a\;ﬁ&bfbjj;;ﬁ)
Smﬁ&ﬁ&kgg}ajjaal}\fleli@\yhjé
W3 55 8 5 B Al 4 Ol e nl (S35 0T s
s L Ol g opl 55 0lyb 5l tend iSOl e
528 olsh Jod 5 ) b ODSGa 5 ol e )l
Lol b i oS didew; a2l @ Oliw 2 Olaal 53 LS
Olyee QU sb ul g 585 Ol )3 5 das e 5 Dl b o
}osbcj_é.iv\{li‘jaﬂlswﬁbl]\“'A{WJC,_,)L)
slasb s olsb S5 Sl mis on b 2 sob
d:i;L:ad:;LéeKL.«.{" g_,.l..G‘JJd.SJuJ‘J (_)L.:.\.: Q‘ﬁ‘JJ vLiv\-\:J
39y (Sobslas aaly LLOL L &) Slald s sl ceu
;l‘-')“)g:YLg'Ub—"“Sglu°l-<"w~i|“55}€-‘-‘g—i“~"°)|v\-’
A VL b s e S0l Loy Ll 0L b 5 53
53 e Ol SO LE 5 0 S Sld s s S sl
20> Sl (SIFax a8 ol e g L el
=Sl 4 Lol Sl Jlazmt cd2ly 2l (e o S0 33
b 5 0 planil s  llae L o 331 S (5l
}‘Lfé*fjj ‘O‘)&de-’kj :ij_,L;j.,bj.;Sf“
e 53,8 man Ol 53 s S5 oS1 5 o Ol L
WA Jle s e il oo OF 35kl Jldde 51 iy
S s S TV 0w b VTl oS5l oliile S s
AFNe @ 5haal 5 0Ll s g il 21T 51 2 b e
Sl skl b Sl S b aSe e ey S
O‘MJJL&Jﬁﬁ)é‘;SMJJQWQM&‘.Jb:w)
oo oliile S 5s 5 e e e S S Ve Sl
ol 02 e el sd ) oS e e S5 SeaTee |
Sl (S5 )L?bjajfdu,ulﬁjl‘\sg.él L Ol Lol
o Sl oJﬁJ’LA\" J_}J}owu;);_gj’;n\/" Q\..LQ.A)J

e 1S1 35 S 5500 blanal Ol o0 el cpl 4 a5 LT

Obwsye Jlod 5 )b il (38 Jlod ol s ) 5
JUSH 5 il sl Tl 5 35 e bm) 5 S 55 ey
CF s ke o LOLL opl 5 B0 gl 5 5 S
S S5 ety sladaly 51 G F 5 S e oal B 0L
Sl S s bglaggy sldad Dl i b as ddl oo s Olie
358 o OB oms 30 5m melSasl 53 O (gl by 20 kS )
25 5 peelBladsy S Ulgie 3 S ey oS e
S35l e g a5 5l S8 0 pd e o dalie ba gl
St sk 5 558 Gl mhaw s e S
053 3 o3l Bl 51 asT 1, g il Al 25 Ok
Jls2 (n 7 e Slbilei e Jam 055 b i S S A
sl g olge 51 45 ol (3L Ll i S 5 55 sl

Ll oo ALS R Sl e O3 0le e ool Sle
55l (Saula s 5l b ool il b Olge oS L 0f 51 M
Lol Jalsl sl &S Jule o el S (g pdy il b
ol OT I 5 (93l Gl Ll o Ll 5 0 33 8
5 S S S ailaie a3 plpl N apd 5 S ek
Lpa 5 5ol iy St olys i ailin] a4 5L ce e
GRS 55 > S5 S ey SR L 5 s e Glas
(i b osb a5 S5y 5 30 s D)8 Olpe L e
e S ol Gl il s aS cnl gla el )l 4wl
Ol 55 oo 3l oo s Aiile 50 sla el Olse 2305 L ol
35 e 3,5 50 DS Gt Ul e 4l s 5 Ol
5 s AlS g aS sl 55058 555 axlllas ;s Yoshino
35505 0y g 85 Sl by gtelas Ll olol s s
©Ol5 e ol aes Ll 5 s b5 XS e al b
Gars b o g S ekl Dap gl il b s
dilaie 534S AS jasele G cnl 3 edel S 4 s
Lol yn slass, Olie (n it 0 B o Jpnad andllan )5
b s S Jsead b (Ol 5 Sl 5855 sk

Voo gl oY o jlack agh Jlw cdasas Cudilags cusige dlas @ YAA


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

sIld Ao g ouin o Gudig

4Bl 5 1S Oldas 5 Syl 537 5 5t s St 44 2 3ot
bz 0351 S (3 4 O 58 5 e 03 ippes ol
S okl rig sl 538 ladlsh Ol (ALS
05 b L 5 il 5 (K Ol 45 S5 e
Lar.:mijl S50 » e 5 ate ddate Ol glls
sble ;3 S (gdin slge Ol ul38l Lodgdy ol L
L0 50N, 52 A5 5 (6 bl e 531 5 (5108 g
3 A Adp e G0 Ol Al L g esls ISl
gt Lol s oals 513 Sb caa ) alS sy 5 Sles
ooy T35S e (gt el o 55 il glagg sl
ol gls el K05 (555 oS ol el ooty 5 S
- WOl 5l g3daze ol i - ailiS gdaze S -
5 Sosk s hes edd el Glalasy o4
O ‘_;<-¢-’° won O 5 gl 5 0K
3 o bl 5l 53 S el gy 5 el sls el
b e Cote gla Saeun 5 antls Ol o8 s
Sl pllar e Gble sl S Ll es S 158

ARG

Glaiss sl Jald eddl bzl )l iass ool s

A 5l Sl S s S 3 S ooy el es
BAYAL sladle 50T (sleme b 2o kS ) 51 508 s Ole
S s el bl e Sl sl DT gla g 3 TN
S sl Ol S B8 JIE ey p 2y a8
5358 5, odads Lol (glaj, sl 2aS 5 op md
Ul 5 5 Il ooty b o o 5 b Vs 0,90 S
55 Soslize oLl ae Cuxbse Ll5 e 0T Lol s .ol
SOl sb (63555 e 53 OlsLT sl 48 | a3l olKa!
LT o oSl 4 J 3 o Ol o 5 Gl,e Ui

C,Jfobjdo laby ssls HenS s pl L (g iy ol

YA @ VP Gl Y o ladd agd Sl ¢ daane Sudilags aunige dlae

adlas opl oy a bl Sl e B0 Sl s S
o 35 50 ey il RS 5 (s Ol A
4 sl 0L b sslse a0l o s el 45555
DAL ol 4 s ph e e d 55 0 laland
Lo S50 ko s e Shwss s aY (el 555, S
b slallazle b3y 55 S 0Lsk 0L 3 53 g0 03 ]
31 3 ol o oS e bsolet b GBI s 15 s S5
gl S s baolele ol 4 5y e o 0L 0L
Cnt 33k Sty i 53 K03 eeed kil 0 05 (e
o 53 (sl 45 S o Iy sy Il 120 Olazst L 53
Sk 538 3 Y sl e e T e (lsm 0L
LB) 5oy o3 5 (s BB 8) s b wejlul s
Obas (o S5 a0 s Sl s e (s il (s
Al oo ol Olush Oy )3 iy Slesl @ 5oy D5 Ll Gl
Slr g L3k ool Sl Gl G il iy 3
5 ol 4 O il i gl 4kl L 3l 3
ol G s a5 LT Al e sl (00 el
o A 3 L LB s alS gy (SIS
O 5 e ed s w e VTl 508 Jasl 5 bas S5
e Al syse g cite OIS K 5l syl e
25l mlo b 038 O b g 3 e S
SA L glaes 2 Libpe e gl iy F 50 e liS
5> A Sl sole slaag o S5 sl §R S
JUsl Eel ol rpen oS Wile i 30 ed o3y
L5285 50 e L el Sl g 6 sl S s
S5l Gy Jebos Olsis s ey 00 GUS
il gl 4 Olben Ol 3 a5 Sl 31 1 S50 |5
i 3 o sl alsls s Wl Olapws 4l I8 csl cs
e b Lsle G o a4 g il 18
L3l e 4 O oS 03 T ol 3 cadlate LI 5L g 03

Gy S S e mleo 2 0l el s


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Ol (isé sin Gblio yu [sa Sosll conss o Lou Sy (asldl SLS (s

3 e Aled e 03 T e OUSLa (sl iiS LB )5
Sedigy S o 58 e s 51 SV B ) s 50 O
mho Sl ean (25 OS5 wilate gla ed SIbI ol
Lo e 1o (slpm 5o oS 55 (S15 2l s e A 58

...L.’)‘J

:ﬁ--,ﬁw

NEOHN 6&@4‘,} )‘ SHE -~ C)'Y S 4> 2 Jlas aM)J

.;)jTJA;@@‘;)Jé}J&iJL;@wWB_JJJQL:MJJ

References

1. Miller, S.D., Kuciauskas, A.P, Liu, M., Ji, Q., Reid, J.S.,
Breed W.D., Walker, A.L. Mandoos, Haboob, A.A. dust
storms of the southern Arabian Peninsula. J Geo-phys Res
2008; 113 (116): 1-18.

2. Torkashvand Gh, Kiani M. Analysis of Air Pollution
Situation Due to the Climatic Effects of Fragrances and
Hurricanes in the Southern Regions of Hamadan Province.
J Environ Sci and Tech 2018; 19 (4). [In Persian]

3. Anselin, L., Syabri, 1., Kho, Y., GeoDa: An Introduction
to Spatial Data Analysis. In Fischer MM, Getis A (eds)
Handbook of applied spatial analysis. Berlin, Heidelberg
and New York: Springer; 2009.

4. Mehrabi Sh, Soltani S, Jafari R. Investigation of the
relationship between climatic parameters and occurrence
of microcosms (Case study: Khuzestan province). J
Agricul Sci and Tech of Natural Res, Water and Soil Sci
2015; 19 (71). [In Persian]

5. Fengjin , Xiao, Zhou caiping, liao yaoming, Dust storms
evolution in Taklimakan Desert and its correlation with
climatic parameters, J Geogr Sci 2008; 18: 425-514.

6. Buchany, M., Fazeli, D., Environmental challenges and its
consequences, dust and its consequences in the West of
Iran, J Policy make 2011; 3: 125-146. [In Persian]

7. Gerasopoulos, E., Kouvarakis, G., Babasakalis, P.,
Vrekoussis, M., Putaud, J.P., Mihalopoulos, N. Origin and
variability of particulate matter (PM10) mass
concentrations over the Eastern Mediterranean, Atmos.
Environ 2006; 40 (25): 4679-4690.Darwishi Blurani A,
Nabavi O, Azizi

8. R, Dehghani M. Determining the centers of dust in the
western middle of Iran using remote sensing techniques.

S S SIS L Ol 2 e 5335 ek
Loglaiss sl cp e AS o My e Liis G0
Sgal 5 0L s O 51 350S4 el ) (sl s talS
B! Ol Juad 53 il 5 5L e 00 s ke S e
5 S Sl VL Sl gl elal ol
AoV S addlae s e adlie 53 055 opl 30k g
gumu@uﬁvﬁ.m@w@ﬁwu@uﬁ
i o S ke 3ol Sl Sy a5 Gl el
Cos 31 S 535 S5 o 5l s 3,8 55 0didy 5 Sl

5ol bayed 5l pldS o a)ls 2o SA L o8 s

The International Congress on Dust and Dangerous
Disasters, Ramin University February 2011: 26-28, Iran
[in Persian]

9. Yarahmadi D, Nasiri B, Khashkish A, Nikbakht H. Effect

of climate fluctuations on occurrence of dust phenomena
(case study of dust and dust in west and southwest of Iran),
Ecos Eng in Desert 2014; 5: 19-28 [in Persian]

10. Ansari Renani M. Statistic alanalysis of climatic dust
Zahedan province during the period 1986-2005, The first
international congress of dust phenomena and its harmful
effects, Ahwaz, Iran 2011 [in Persian]

11. Ghavidel Y, Farajzadeh Lashani Zand M. Analysis of
Time Changes in Khorramabad Dust and Hurricanes, J
Appl Geo-sci Res, eighteenth year 2018; 15 [in Persian]

12. Awad A; Mashat A.W. The Synoptic Patterns Associated
with Spring Widespread Dusty Days in Central and
Eastern Saudi Arabia, Atmos 2014; 5 (4): 889-913.

13. Song H, Zhang K, Piao, Sh, Wan Sh. Spatial and temporal
variations of spring dust emissions in northern China over
the last 30 years, Atmos Environ 2016; 126: 117-127.

14. Ciren, P., Kondragunta, S., Dust aerosol index (DAI)
algorithm for MODIS, J Geo-phys Res: Atmospheres
2014; 119 (8): 4770-92.

15. Krueger, B.J., Grassian, V.H., Cowin, J.P, Laskin, A.,
Heterogeneous chemistry of individual mineral dust
particles from different dust source regions: the
importance of particle mineralogy, Atmos Environ 2014;
38 (36): 61- 6253.

VEr e lieas Y o jlack agh Sl cdaias Cacdlags uusigo alas ¢ VY-


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

sIld Ao g ouin o Gudig

. Farajzadeh M, Razi M. Investigation of temporal and

spatial distribution of storms and winds in Iran. Waters Res
2011;91: 22-23 [in Persian]

. Farajzadeh M, Alizadeh Kh. Time and location analysis of

storm dust in Iran, plan and Space arrang 2011; 15 (1): 65-
84 [in Persian]

. Islamic Republic of Iran Meteorological Organization

(IRIMO), 2014. Climatic normal [In Persian]

. Yoshino, M. Climatology of yellow sand (Asian sand,

Asian dust or Kosa) in East Asia. Scienc in china series
dearth. Sci 2012; 45: 59-70.

YYV @ ¥ Gl Y o ylach agd Jhus ¢ dasas Cudilags sisige ddae

20.

21.

22.

MahmoudAbadi, M., Dehghani, F., Azim Zadeh, H., The
study of the effect of process of dusts entering Iran with
emphasis on Khuzestan province. Hakim Res J 2011; 15
(3): 192- 202 [In Persian]

Sissakian, V.K., Al-Ansari, N., Knutsson, S. Sand and
Dust storm events in Iraq. Natural Sci 2013; 5: 1084-1094.

Cao, J. Z., J. C. Shen and J. G. Chow. Seasonal variations
and sources of mass and chemical composition for PMio
aerosol in Hangzhou China. J Particuol 2009; 7: 161-168.


http://dx.doi.org/10.61186/jehe.9.2.207
https://jehe.abzums.ac.ir/article-1-924-fa.html

[ Downloaded from jehe.abzums.ac.ir on 2025-10-31 ]

[ DOI: 10.61186/jehe.9.2.207 ]

Journal of Environmental Health Engineering, February 2022; Vol. 9, No. 2: 207-222

Investigation of Climatic Effects of Fine Dust on Air Pollution
in Southwestern Iran

Noushin Birjandi', Morteza Ghobadi'*

! Assistant Professor of Environment, Department of Environmental and Fisheries Science, Faculty of Agriculture and Natural
Resources, Lorestan University, Khorramabad, Iran

* Email: Ghobadi.m@lu.ac.ir

Received: 19February. 2022; Accepted: 23April. 2022

ABSTRACT

Background and Obijectives: The dust pollution in the air of cities is one of the environmental
problems in the western and southwestern regions of Iran, which can have many effects on the
environment and human life. The purpose of this study is the assessment of dust pollution, the effect
of climatic parameters on it and the field of view in the southwestern regions of Iran.

Methods: In this study, different statistical periods of four cities in southwestern of Iran including
Ahvaz, Abadan, Khorramabad and Poldakhtar were studied during the years 2010 to 2019. The number
of dusty days, speed and direction of maximum wind and reduction of field of view were evaluated as
annual and seasonal climatic parameters

Result: The results showed that the maximum of dusty days accured in the spring and summer in the
cities of Ahvaz, Abadan, Khorramabad and Poldakhtar, respectively. The minimum of dusty days in the
all stations occurred in autumn. The results also showed that in all cities, except Ahvaz, the seasons with
the highest amount of dusty days (spring and summer) do not correspond to the seasons of maximum
wind speed, which indicates the external sources of the dust phenomenon.

Conclusion: According to the results, increasing the distance from external dust sources of Arab
countries such as Iraq and Saudi Arabia, the dust sources become local and internal sources. Vegetation
around cities reduces the entry of dust into cities and is considered as an effective factor in reducing
pollution in the region.
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