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challenges facing humanity today, mainly due to the consumption of energy sources.
Industry makes an important contribution to the development of a country, but also
contributes to increased energy consumption, which is unavoidable. To address this
issue, the use of energy and emissions modeling can be very helpful in understanding
the processes involved in reducing energy consumption, identifying emissions
patterns and assessing the social costs associated with these emissions.

Methods: In this study, a systemic dynamics model was developed to calculate
greenhouse gas emissions and air pollutants in the industrial sector of Isfahan
province. The model considers industrial energy consumption for the years 2011-
2020 and estimates the social costs associated with these emissions. Various
development scenarios were applied to the model and the reduction in social costs
was calculated.

Results: The social costs associated with greenhouse gas emissions and air pollutants
were between 2.58 and 3.79 million dollars (based on 2002 USD). The highest social
costs occurred in 2012and the lowest in 2014. Carbon dioxide was found to be the
largest contributor to these social costs.

Conclusion: Mazut fuel and the resulting greenhouse gas emissions are the main
contributors to social costs in the study area, and industry and power plants are known
to be the main consumers of this fuel. Therefore, the scenario in which mazut fuel is
banned from industry has the greatest impact on reducing social costs. Furthermore,
despite the higher efficiency of combined cycle power plants compared to gas-fired
power plants, the scenario of converting gas-fired power plants into combined cycle
power plants is recognized as the last proposed scenario to reduce social costs.
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P Citation: Abolghasemzadeh H, Zekri E, Zahraie B, Nasseri M. Assessing Impact of Development Scenarios on the Social

Cost of Energy Consumption in Industry in Isfahan Province using a System Dynamics Approach. Journal of Health Research in

Community. Winter 2023;9(4): 95-110.

Copyright© 2023, Published by Mazandaran University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International (CC BY)
License (http://creativecommons.org/) which permits unrestricted use, distribution and reproduction in any medium, provided appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]



https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

JHRC axols yu C1odew SULENT dlas

ey Ulic

b Olgtol Ol @b (&5 51 B pan 31 6 cloi! SO B » drwgd S sbw WT b3

i S b9y 8559

oS

g s e Sl alear 150 Lol VT 5 glalbudS (ola 38 HLicsl o5 0l DD § dokio
b )5S Ganm 5 3> mlo ol (51 la ol 3 e il ol ol glacdle S R SRRt J
35 o0 el Jan 5 (551 Sl ol 3 pmn 2131l 5 go et 5 ST o sl o sl 2
Cald s em s st ssba WIS e S de GWIE Ll 5 65 O e Siledie ol b
S S e T L dad e elozt (a5 5 5Lal (6 581 665 51 o s 2818 (slakis
S Gamlomn shinny e Gla ol 3,800, Sl eslial b (e canlllan ol 53 T (995
9 e Oljae (e ol 3 ool 0l W 57 Olgies] Ol Cants 3w 3 1sn (glaodtn VT 5 (glaslsnl
(et 5 g Al DL 31 (30 polezrl (sladis 2 5 WAL YA sladl s mlo (53
3 op e olazml Glady 52 Al Ol 5 dleel dike (55 dn 5 Gl L

Osakeo ¥IVA B Y/OA (o 1sn slaodi VT 5 glailslS (sla 8 jLasl 31 U elas] glaas jo tldidly
OT (oS 3 ITAY Ul s oleml (glaat 3 o iy ol 03,50 YYAY b 53 1K ol )Y (slw 5V
)l golezrl (SUakt 38 )3 1) g ey (1S AnSTIS3 (e ol ol 5 VFAF UL s
oot slady 5o sloul Jool e OT 51 86 16l 58 Ll 5 Sasle St g 1S g Aol
,_,um.b_zﬁemg.;ﬁg-,,_\L;watL;uawg,wuatfm,cijtﬁ.ud@,;
oo (e o)y elanrl laay ja talS ) st o e gl 5l Spjle o e o
4 658 el s 5 i sl (58 ol s 5 4 i oS 5 S el s 5 i LS
el olal gl o ERST 5l lin ol 2 AT (5 S

P! (ot 2 (s (sla o 5 cailate (Ganm 5 (IS sla 38 (651 Sls” Olads”

Yol 3l ol
"6 S5 5Ul
Y@.‘f’)’ Al

ar .
$2b e

i ol syl ks gl
SIS ) o pukige (SIS oy Same
ol ol ol oKl (

e ilms bl IS S il Y
Mils 3 Sty (e tige (goaSls
olal ol e

oo O tsly il ae e (goaSils Ll ¥
Sl ol ol o &Ksls

oo Oty (ol ae pige (oS> Szl ¥

ol ole e Kzl

GoaSzily HLsils (g0l e 1) s s 5
ole J&sls (s S8 asasls Ol s pudige
olal e

Email: mnasseri@ut.ac.ir

AV ZA EOU R g
VEY/ AN 20 gl

Gusjjl¢,¢jlJaugu@ldu@_}aﬁw;duﬁ)u;‘\:&\ibl.Mcsﬂm@c&lﬁje;ulLLS;SeMu;Urwwtﬁl:em!(
AO=NV+ HFRNFLY Olisa ) ctmaler 55 Cadhas Dlidions aloes s (5la b 32 3,50 55 L Olgios] Ol

Ao ddo
Lz cpl Wl ol S o Godomn 5 (Sl S ars S e slaedtnNT 5 slallS slasE L)

1011+ F olacs A o ypm V¥ Glicaas S Ltislo (St psle oSetill cconbligs 0aSctill tmala o codlew libins alas


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

AU s 5 A5 o Wyl HLasl el 3 Sl 25
SIS gl Ll glacyssdome Cou slasl e
(Y1) 0en 5 IS 1 gladlas b [A] 5,18
olin (b Jlael b oy o (slacs3 51 53 ()18 o
A (653 g Y10 L B ol 53 15 o e lae
Ly oS deuSlen HLiasl 31 Ao yn WV il bl deys Froa
oslewnl dham I Glazl zals sbcwln [4] das jials
S5 Lay ST ks Coasl Bl sl ST slas3 A
Obe (b aalsl IG5 6550 O e
YV G Y/ Oler los Kk 5 doys 00 (6550 A5
DN ] Sl dals sl Y e Jle b 518 sle (g4
Sl Ol ety Jkisa o 4 (Y419) 0L 5 o555
258 53 G Opae 5 eolal Uiy (o SAnSTles
e Loy Gl e ysiS &S sl Ol @\:j Wz s e
Cped 9 Sl S G Sl eslial el s (gLl
DY Cal o S aaSTs el LB 258l ol ol
a8 5Ll j2alS (sau 20 5 ege sl i 5 S0 (SO
3 S Sl S 5 Gy sl o e gl
She )3 0 pals Sjyae j3 &S L S (3\9| (1¥4¥F) St
¥oo Sl G YD Jle b o pae y Slele )3 B 5 e
2 S JT W] ssion o o 5508 53 Y5 O ke
DS g e hses 5 (o0 g Dl glaa a1
Cod 1t eses St glaana len ST 5T
s b ol i ed 5 R s Sl (o
LaS sl Olas g 0 S 548 53 ladles [VF] U5 o
djms S yg0n NO, 50, PM, a8 51 a5l
2 o A8 o VT g 5 [NO] b o ol 31 Cadls (glaas o
Ol ABONS 5 (Jle Ol sieas o)l (elomrl (laasy 3o (e
Shls oy glila ¥ VEVFAAY Sldae L PM, | o NT

Cp S o YT )l cpll tcwl elat gau a0 ma

s G g 5 ae 054 (Sl eIl I AL
B Slagolen LA 5 5 (g jlames B 4 5
235 0 Il 53 s T 4l Bl dS
TN Jl s Sl KL il F b [VoY] 558 e oeie
s 53 Ol pl 53 s ST L g o)l Oylust Ol e
Lo)3 YIFA Jolas o35 &S odd 3,57 J¥s sl T
hol Ot @551 [F] Sl 5aS s el Wy IS
23 (e g IR s (gl (B 5 Sl OLpl 53 a5
S pob S ys dsa Ll euS” o ol olan! 5 (ooliamsl i
(s Slams IS (655 O3 pan S 1 OIS el
3Ll (Gl go 4 Oy (1 ke Sloreal i Ooula
sl opl 55 (s jdaome (slaacr 5 Sl el i385
5 Camer Ll L Gl LT bl ssh el bl
5l 1l a5, Ol 58S 3 (651 Lol (i eh
e Al B s b Gl s (2 ATUHE e
5 Lo Ola s Shomy 55 Ol (55587 55 6551 54 2
s il Jilus 5 (g3laBl Olial iomen 5 (65 51 gab 2
o o Sombn fhe o)y v 53 ol p ol
Sl (53576 Sl (Foslae Jilow (3 8 i 55 L Lo
sl &g, (System dynamics) e S 2l sy [F@]
23 s glagerli b bwle Sdeddy b5 skieg
Gl b b e o Laulyy 0T 3 o8 Conl 685 alie
O Ao onl bl Slasho oals (haled (Jolne 5 (e
Gl ot 5l e 5 Shoe oy 3 0T LUl5 5 Sl o
[8]55 0l ot S5 ol 5 5 088
Wy onll b a0 phy bt Oge s
do o 93 Gl Gl a3 lasl , Sl Lallsl
Slasl ( Jetls el Wy Sl L odsl sal e s Lol
ORI s 4 (gl Ll el o 1530 55 0 S S T
S G, My V] b e il lesl (sl st uS s

90-1) - .F a_)La.J': A &y 9 AP ?’ULLM_) ;db..l.r_)La USJ/_):v ,;J.[c LN :C_t.d//._lg_u oS5y r‘Lﬂ.a.Q o o ew CJLS:JA.T 4.&4


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

lie (353 e 5l (a6 eldal gla duda 5o s sla s lie 556 /AA

2358 ki gt Js) Sa5 ) 5 Sl Coamez  Oll s g
V&S (oLals (Olgiwl 0T e Sl ed 5 Salyls 1) Oyl
VFVAS g goles b Okl )l LT e
4 s Sl Olew 5 o3 slaokal 4 Jld 51 m e e kST
SOkl & o 3l e 5 4 AKGS 5 sl sladkal
okl 4 &2 51 5 olsn dlwslgr 5 Ok (555 0
b Slesie 1Y ] ol syl gy Ol F 9 35
L) OT oS oL 4 Ol o Olgiol Ol ol 5a50T
Ol 138 o lal O A5 glasl 5 (e oo VYNV I a8
s )8 Gl g gbaeS g cpals sa Olgasl
Sl 4 Ol s o e Gble 31 S s Oloww Y5
2B Olgial 53 6345 (K grio Sla il 3y
geer S A 0 B pan ab S8 5 i (g6
S s 25 Okl 5> (ST Ssn el
Sp 5 b e fame o855 01l G 55 seolE s 5 )
Sl o GBl5 Ol a3 Celu S NV VD 1

s e Ol 1) Olgheol Ol oLl a S ge ) IS [YY ]

Lasls ngT&.a s @l

Slesysl 3 5 Sas Gp Jldie 03551 s 4 gl

e
il &:ﬁ\v‘ fj \4/ 4
5 AL
LR
»\ = f “ﬁ(
"\ IRAN KE

Oledol Dbl ol sz s :) JSb

o YT CCpomen 403 Lodu VT Ll & s | lal e
SER) [y (el (s o o a8 R 5Ll 35 L CO
V2] 5,505 o ¥T sl & S (05 a3l JYs 98/Y o &5
ol a s s PM, o dile gt jlases (sl e ) o gdle
sk g e drm gl glaysEST 5o Sl slad s
G jlaen (Sl it 51 6 i 6 s T T3 5 sla ) 5a8
ST 5T ccmmmen V] Ll LT30S (gla ) 538" 4 o
Gble OLS L 5 013 e 5 Sl O Saal oLl Sl [n
ST 5 A lasslen 4 Vst (5 me 0 2 (645
DAL L,E o5 5 10

Olgto! Ol oo idw 58S (655 sasblly G
Jlo 55 5558 K5 okl Ola 53 1) B3 5 e o i
Gawloee andllas cpl Cods o) plil 18] ol axils YAV
Olghot Dl o (6531 3 e jlodkin )y olozr (glas o
s lady5a ol 2l Caliee (slacalw 5B U501
el drn 5 Sl Jlasl (5 OIS Conlw g S s
Sl S sl 55 Sl (sasete e (Gl (pl o
ol Sl eslizal b ol 4Bl drm 5 Olghon! Olinl Cmio jidu
sladle b s 0T 5l ol HLasl 5 (6551 s s Ol e cJeke
] 53 ol 0l dnlons 0 (Sl 2L 5 3 505, L A B A
N,O «CH, «CO, @l6lS slaj € 51 a6 el slaas ;o
Ll 0l s s PM, (5 CO ¢SO, ¢ NO, (slrods¥T 5

J8 Sy

Sl sdibio
4285 FY 5 a0 YV LW A Slambes b Olganl Oliul
@3sYP gam 5P 5 Jld 50 caaSsY) 5 a5 YF L
Bls om0l S e 03 (B8 b 4B YA 5 a3 00 b

ool Oliwl pedid Olgas!l gl oS e b Okl opl Lol

0-11 F ol Ao g0 NPT Gliwa GLuisle (Kb psle SISy oty 0uSiifs idrola o crodlew ldidaT dao


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

5 55 ol Gl ke Olge Cov gt (il QT
b e Sla gl g emomen iyl 355050 S b (S8
oo Ol 554 Olgz 0> (U155 Sl gad (ot S5
M}J\}\CJJM)\‘&&Jd\):.:)b\)mﬁr‘u\{)o%
ol oslazul e s obs ilwdds skieas (vensim)
Sa3ad > (Ventana) Uy Low g oddail)l Cos o G .l
L iladebe LIl eais 13l 5 opl O slaaly (g2
5 el e b gy S de o 5 (53l s
Cotle sl olee 5 e glaail 5 0L 2 500 slads
glﬁjtfb,\};\r;@\,aqh;usuﬁ;m..ufdwumJ,u
Ales S e (Ko 5 g5 ol sl ke S 4o
LUl K b1l 5 0555 (2Ol kst o ize !
[YPTAS o 3,5 dbe & )87 15 0T SV slas 5 S o 515
O (IS oy g ¥ S 5 Gadws opl plnil Jorl o (ales
el 0% 0313
old atle ol ganllle Coda b e ggie Jo il s
Gailate (gl odiaslu o gghe e (oliaslis ¥ S .ol
s 5 o) (1?);3&,@ Jde tle s ol bide
4 s g (e S ol 38055 03 28 o abude
DB e 050 S gl el wly Sl b gadllles
3 ol sl bl sl SIS S KuS Al e iyl
S a3 e S Sole a ls 8 b s
S ol OO Ll eI 35 Sl ol s s Kl e
0355 Gl 2 g 50 5 2l Sl 5 Sl PR
aiia & S5 4 a5 kil 4 oSS (IS T e o
350 N gl e Olgsa )l ) 5ES Garn g &S Ll
N B P
andllas ool 15w T AL o6 )3 asgde Jo G4 5
g5 4 ar s b DleMbl 65T mer 5l dn 5208 555 oS

BE .3},& sl Lf“)w du\.& WL'».» )L'.':-Lw LL&QT stjlw.ﬁj

o pan Ol (lmin b 53 o ki3 pae b 6 5 2k
(i opl 53 BBVl SNl (iman 5 1ol s 0 s s
Sl 4 b Oyl 5 58 Suls sVl s 2SS
sl o onlil ()5 S 9 n Gl 5 5 (551 sl S
A3 G F Gy Ol o s 5> Dbl 65T a1
S B8 Sleen g3l 5 emmen 5 OT A5 g 50 5
IYYOY] ool o oslizul Olgao! Oliwl gyl (canldla
Sy ol Cle joses 55 Sledbl ngch.g— sl
Slasl cul s sl s IPCC Hlisl ol s 51 glalslS sl
(EEA) L)l Gy jlamme l5T 3018 51 1sa (slaoy YT

[YENO] sl ol 05lizul

i b,
Sl Ok Lulg) g Cald jshiea an Gba ol s

238 Sl ot SE 38055 (85535550 IS 4 e

Anwgi (sbg sl iy yoi

if
{
\’

1321 ol daslgy sl g2 ylaw (g 3Lwarsis

/ \
ostde Jus el Wgslew (2L 3,
\ 4
\ 4

Sl Juo sl [

S plosil Jolpo ¥ JS

90-1) - .F a_)La.J': A &y 9 AP ruﬁ.m_) ;db.J.r_)La USAZ_):v ’;ch LN :C_t.d//._lg_u oS5y rw.h o o ew CJLE:JA.T 4.&4


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

glis 35 Sume B a6 elaial sla il 5 w5 sla gl 536/

| Lal o ol potene b 5L 1) HLaSH o s o
ATod s NS5 mlo 55 wr 5§ b e ol 4 L
S5l oot i 3 B)l3 o8 5 55 5 s 5y o &S
Gwdmtf,,g;tyujw.w@ Wy s8 b pas
5 reb 36 man Al mbio dtes Lzl 1) S
ple Gl 5,5 6 Wy Gl p odboslizl 2 (slaes sl b
L oo mlio Ojlae s 5 S5

E=ER xCI )
13l oKV b ae G e 54 Cl sER E oY (galaily s
3 oBa VL e By cpls S Sl 2 Y
LYYl 63958 P s

NG=NG_xCI ®)
oKi VL 3z b 58 (5 54 NG, sNG F gl 53
S S G Sl b S O pae
A4 OWIIRE

ECP=TE xP_ xEP_ Q)

357 s g Lol

oYL (65 51 S paro

om Lls) 008 pasia 5 sesls (555 a5l e 5t o6
35 358 0 eSS (Stock-flow) soeS kil Jus sl ol |
Ses 5l Ol s oinis 5T mar DMLl 4 a2 57 b el o
b S 5 e3Y soks m VL pl L Ol (e
dnloes by o glaslasl g 558 0 5509 Je 4 GL..,; P an
g o
E,= QxLHV, xEF, "
C g @ Qo i SIS SEE | (G el 5
Efi, s & e &5 5 L2l S5l > S35, LHV, ¢ & s
Gl £ g 9oz 1 30 g Il 58 lasl
AL

Olgiol of8a W ks S 5 Sae B Oliee ¢
(o gy p (siilatn 5y 53 (550 pir b 51 (S Olsie)
éﬁ‘*:jfj’°€ﬁf:‘.jhr€“”4f4?};"iﬁ’}j“@“?‘”l’“
Sran S g o 55 S5 G Ol Olgdeal Ol
hloen S g o 1 Jool Ll (g 53 5 o6 55

+

225031342 95 e (2L 91 (09080 U VY JSU

1011+ F olacs A o ypm V¥ Glicaas S Ltislo (St psle oSetill cconbligs 0aSctill tmala o codlew libins alas


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

L adly

(b pan JS S5 505 ool hleima (sla zalil o B ol 53

e VT SLasl (glaldS sl (oo b 3 s 251
5 GRS i lesl 1 AU elasl glaan e e
ot Sl By O e slal Gladas a5 e slas VT
53 5 demlons WA B AT Gladle 55 Olghol Dbl b

@\oMoufhngijguﬁ)uj;‘chL@;

Aoy s g2 lnw
Slasl Jhals 5 (6550 JhelS glalwln b ae th ol
O a5 slasl 2alS fedly a6l LOT SL5,1 s
S eslizal Lol Srags cpl s el slaas a5 650
sl 5 655 4 by OIS 53 5 a8 sVl sl
) r:lé\ g e syl by |8 ) (kS L;L»)’lf
QYAYA] 011 528 (G550 Side (Samms ey (sl
S Sl ol ‘SHTC‘? wdlanm g Jdo b Canlie slacaulon
Lo ¥ 5 Golad sl Llodd S me V g o
SLlwbw 5 mloo 28 glaossl 5 5 b S8 O s
Gy o pan 3 AU Ll el 4 by e 0 5 F O goled
@L‘*psjfilgﬁru): i e 4 ) gl des mlo
Dds Ghoys Vo SRS el ol A8 el

TE 56855 b pan o g Ll ECP F sl 53
39855 b g o Bran JS G e i SR EP 5P
Cela g8 ) W5 (sl o5 (B an L g s
[YV] ol G

Ol (Sdumles (5l (A A.afJﬁ Cond 3 4S5 sbOlen
o jlamme 3T (o VT Ll ol 51 1sn slaouis VT
oo ¥T ezl Ol Gamlous (5l (Sl o o3lizul L)l
(Vo)) Hlsl ol gy 3 @l 8 Hlasl e
S8 Ol 3l eslizul b cday (gl o 5 ol ok ssliznul
el glaan s Ol sl jLast glaeduNT 5 IS
ol o danlos W6 ol Lasl b g dibie 4 odds,ly
Medlim ol o Sl elazrt slady 5o O jon (Stmlons 5 shtess
o oslizal (VWAY) Ol (g5 (gaalill s il o3 oodlel
5odd dloes VWAY Ul oo 3550 Sloe p cal b cpl ol
SAYA Dl 53 K 0S¥ Uy o550 3 eslizal b elulgs 5s
dly plal p slaxl Gaas 3o Ol 30 OLg AV L i,
el ok oyl F K el JYs (55

ol gLl Garw g Gl Jlsl b =T a0 )5
Jeily Oljer ¢S54 OB pn il 2 i 5 55 B o
s Ll (55 Copan 5l (gl 35 g0 Sl
Slast 5 50 elasl glaau a5 s glaodn VT (slllS
AU kT s mls bl g ods s e slajE

C,,.w‘ ol g_s"li))| ul:zﬂ le.&g}:.\z-.: B LkC,..wL:w U’i\

dawgi scmluw 1) Jy9o=>

RIS Cawlaww )
(\M?)mlsl,ﬂ;ak;w.sﬁml,@ubﬂ el 655l wab o, ) - Glals \
OYAY) Ol 65 51 e Gazwss iwsdds sl aluo B)las 5l ogile g B> Y
(\7a5) waldl is Jo s ual, 5ol o3 Ve Olsas 4 1oy 15 (590 400 il 58 s
OTAY) olnl 65 50 G Sanwgs Daaaidly aal S 5 S 4 55 sl s s ¥
OWYAY) Ol 65 51 Gise Gazwss awaids saal B Mdes )3 20,510 Ol 4 p a5 slagss 5l 5l eslal 0

90-1) - .F a_)La.J': A &y 9 AP ?’ULLM_) ;db.J.r_)La USAZ_):v ’;ch LN :C_t.d//._lg_u oS5y rw.h o o ew CJLS:JA.T 4.&4


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

plis 35 Suae B 2L celaial sla duia 5 w5 sla g, lw 536/Y Y

GJL.»J g}f.‘}’“:"‘"" cu\ATfJ.gfi‘)) 6‘3_).:‘ g}jﬂjw_sj;
WAF Jlo 5 ldie o 2aS 5 VAR Jlu s (550 e o 2é
b g sl Jlesl b 487 ol i (g3 5m00 Lgy) b o ST

S ey 2l B eae 6551y Ve (e Oy sos)

slulS g8 Las!

» S35 bl egr Jolse Sl P TP (|
G S Hlasl (g sledde 28 ol el Sl
T s el 0l &1 0 S 53 wlo el
e L35 £ 5 53 2 ol SIS gla 3 Lasl a7 5 45 0
BIEC PY P VS S-S E-t B Py
S8 Sl 3 Ll & ol S O3 e I (U e 2
.[‘ﬂ']M)&C})W‘Jﬂdﬂ)ih‘?@\osﬁgj

O e 3 WWAF Jlu s HLasil Hldde oy S O S8 Gb
Ao y3 ¥ B lie 3l 0303 55 ¥R L s L
Sl s s e S S e b Lazl Jals
G MDY m HLasl Sldde ¢ oS 5 sl Jlasl b copwioman

Al o 2l A s YO/FF

e e (55 g Ol ot D g5l L5 s Ll mls (55
23 P4 (gile St g Cod (g, 0pl5l el CtS o
Y sl )-’S‘LLT@ %JL«&‘*{&?J}: &3y okws cbba\fjﬂi
[A;;}ST&AK‘_;KM\JJé‘dﬁﬁja.apdgﬂ
Voo LRIl ke s S Sl Lol 0 e e il
.C_»w‘aﬁafﬁjéyﬂwuagjfé)jamdwjz
(xS 5 SSen o8 55 4 58 el 5 s Lo
s opom T 038 Jbu sl b 58 65505 Ol o
).\J.A‘ gf..‘ .J;a)u}.w‘éj u\éﬁ)jjﬂéﬂ@ a-b:ylk- s_)T)l:u
SSTL a3l eslemnl 4 ¢ 2 b SlClodd B ae ¥ 5l
cplemags ool 53 &S Sl odd 4 g Hls ol Gl s

.w\aﬁgﬂaﬁ)b).)f‘

&lo JS (5 pae 55 5
L;jf;l.g,.w\\‘Jﬁil{&&»dt«ajlwﬁjd&wéjj\)\@
laes sl 5 &KV gl b & Oojlas Juls b aae
S Ll B2V 5 o B G 5 pleo bpae

j-lJL.M' J_.;t Q[,:A CCpeomad Ol 0l U‘;J‘Jf JJJ‘JJ gLy

e B Bme i

hed g

350E+11

e P g gl

2.50E+11

Joil

2.00E+11
150E+11
1.00E+11
5.00E+10

0.00E+00

||

1388 1350 1392

1394 1396 1398 1400
Jlo

gl JST @351 O e s sai F S

1011+ F olacs A o ypm V¥ Glicaas S Ltislo (St psle oSetill cconbligs 0aSctill tmala o codlew libins alas


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

S Sl Jslae mlis cladals 5 S ey

TRy T S A sl

3.00E+07

2506407 /_\/—//
2.00E+07 ’__/\/—/

o

Ty

=

T 150E+07
1.00E407
5.00E+06
0.00E+00

1388 1330 1392

1394 1396 1398 1400
Jlew

ple Sisy Gl a8 IS et S

sl 0k lowl 0 YT 93 ol rezw ol Jlesl b 3G
sl ol 0 VT 53 ol 5Lal ol oo 4 gy el ol s
3315 Dgile S g 6l 63U sl p3lie 5K 55 ol Las!
3t sa cams 53 6l 208 Jlaw K5 ol g (6l
S 281 aol s 5 53 o et D 5le 5 e ATAY L
ol 2y Jdoa 55 mead gl 3 5 Sl @iy (o0L;

el DLl Hldde (3 gd o e Dgile (8 e J.’b-‘ufp.a

l9a o VT jLiwsl

5CO SO, NO, (slaodu VT HLazl Ol e ¢ i g% ol o
e el 0l 1 7SS 53 il 5 b dlows PM
Sl PM, 0T s 2aS” 9 NO, o jizie (g0 NT

S ESKn ez gl S 5 lasl sl ¥ S s
e ¥ IS8 a5 bl p it §) (oSS oy YT

Gt 3038 Iy alS L WWAY L 5IPM, 5 SO Las

c.nL..a laz &LQQ.L:.!}[T J.L:..':.H

mCo
NOx
W50x

BPM2.5

1390 1391 1392 1393 1394 1395 1396 1397 1398 1399

Jle

VT ¢ 55 <SS w1 gn slaou VT il 7SS

90-1) - .F aJLa.sz A &y 9d AP ruﬁ.“w_) ."jb..l.-_jLo USJ/‘):r ’;J.[c é&iﬁ/.) :CA.J//JP oS5y r‘L:.a.Q od o ew CJ@JA.T 4.&4


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

lie 353 Guas 5l o306 eldial gla G 5 daw S sl sl LEG /N

CO oa¥1 Lo NOX oun¥T jLe
T gy T oS gyl T gy T oSy gl

’~/\/—/ 000 /\/_/
™ 10000 ______,//““"”’—__—————— e} """//’~\___—”——-“————

20000

20000

0 0
1388 1393 1398 1388 1393 1398
J Jls
(& ()
50X osi VI jlacil PM2.5 ou¥T Lecsl
lxd &g =5 5 g2yl (sl g =5 5 g2l
40000
2000
:2) :2)
20000 000
0 0
1388 1393 1398 1388 1393 1398
Jw Jle

o VT 95 Sty o205 92 law 3T 9 15n saoan VT jlisl :V IS
Jado ol 58 slaodu VT 5 IS ola B Last 31 5L b o 2l b5 sl 0au VT 43
G385 1 (glaodn VT Slast 5 58U ela! glaas 5o ¥
OLE YA b b 53 1K ol LY 0 gkos dolg 40 |y (sl seloizl sl ja
slaay s S 9o L$°L°':’~" Slaas a «J gl 0,1\).3 IR 60\.&3-\5\.&4;1}& QJ)}T&:M#JQ B9 Cﬁ‘d“"‘“ U‘*J:V'G"

B D patin 9 C g B e SuSiiy selosz] sladiz ja ¥ Jga>

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

Jlo sl 5 5Y5 Ogale) (sl sz 50 JS D paa il AU eloizl Gaisn 1oy glio (S pan Sl Gl elaiz] G4k 58 o) Jle
*)

(\¥A\ () paliao s gus
Y/f 00/fY f¥/0A Y4
Y/YY AVARE YA/YS 1Y)
Y/va o-/vs f4/5f \Yay
Y/YA4 SA/YO Y\/20 \Yay
Y/OA £4/5Y Y. /vy \vaf
Y/sY sY/4% Yy/-f Y40
Y/AY s/4Y Y'Y/ A ¥4
Y/\s F0/0Y YE/EA \Yay
Y F£/\1\ YY/AQ \Y4A
Y/\s F0/vY YY/sv \Y44

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

1011+ F olacs A o ypm V¥ Glicaas S Ltislo (St psle oSetill cconbligs 0aSctill tmala o codlew libins alas


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

() eloizl s ja )5 Cilisee S o ¥ Uy

CH, Co, PM, SO, NO, co Js
/Y \AVAR! Y/vy \#/\Y Y/YY /%4 \ve.
</-Y0 Y-/Y¥\ Y/Yo ARVER Y/YE -/5¥ AN
A4 Y-/ Y/vo 14/81) Y/ % /Y \Yay
/Y0 AN/YY -/40 \/-Y MDA AY4 \yey
/Y0 A4/YN AR -/00 AY - AV \YqF
</ Y0 A/Y S </A- </QY AYY </4A V40
</ Y0 A/FA A%< </0\ AN +/44 \vas
</ev¥ Ad/oY -/YO -/FY VAR -/44 \vay
/Y0 AR/YY AR /00 VAR /44 \VAA
/Y0 A4/Y AL /00 AR /44 1744

Lol Sl 1o sl 53 15 g (0 e 0 S S T53 56
SO (e NT b glaas i (Jle by (oman 5yl
el il S 5 St o
Ry il ol ST Ol oF Jsdr o
Msas ¥ ol s bl ol slazl glaay 5o
R I FE PO P ple 3l Sasle JlST Sl
Sl a0 F gl ayls slaxst glaay ja 2l 5s 1, 50
S 3 5 1y 538 5 b S8 Ol (S D) sen

5 gle $iF ol s Cb s das e tals A,

ok o b A g I 3L Gk 38 5 G ) U
G cladle Job s slal glaay o o s> Gb .ol
AYAQ 5 WA (ladle 55 ¢ 5 035 5ol Jb= s YAV
SLadisja (rzan 35 g0 odalin (olazrl glady o Ll 51
5wl i bl Gaen 55 b S 1 B6 el
(s 3ledte sladle (b 53 G 3l (B olesrl slaay 32 pg

Sl S b= s
5 Calizes 14l a8 5 aodu VT i F Jpder 5o

K dgde 4 a5 Ll add osls il sla glaas 5o

ciliseo (s gs i )3 seloizl sty ja LialS (%) a0y F Jgaz

eSS el 0 92l F ool ¥ ol Y 52l Vgl Jlo
FY/SA 5/54 S\/fY F/AY FV/VY q/ov .
FV/0A /T -\/Ys o/vs 0. /0% q/ov 1PN
Fa/vE v/fo -/oY o/fs 0+ /AY /0 \ray
Y\/5- F/V0 Y/F ¥/AN ¥A/VE a/rs \ray
19 /00 Y/A- ¥/vY YA/OY /vy \PaF
Va/4- F/AN Y/or ¥/V4 Yoy UFY \¥40
Va/vs f/a5 /e ¥/a- Yo /5A LU w5
V4/48 AN YA ¥/A4 FV/AS /00 \ray
Vs o/-A Y/ Y/aF ¥1/0f q/FF \PAA
VA/AY /Y- Y/VY /44 YY/vY a/fy 1¥44
YA/ Y o/f \/4F F/YA ¥5/0A 4/F0 o Sile

90-1) - .F a_)La.J': A &y 9 AP ?’ULLM_) ;db..l.r_)La USJ/_):v ,;J.[c LN :C_t.d//._lg_u oS5y r‘Lﬂ.a.Q o o ew CJLS:JA.T 4.&4


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

glis 35 Sas O a0 celaial sla dusa 5 wan s sla g, bw 536 /Y- #

23 Okl g slames (slagg M8 Ll Sy sl sy o
g il Jle OT 3 wbio 51 (56 sl ST cnuls
S @A Gl (i glresysl b ple 4 Ced Digjle
55 0T I8 a8 SLast 5 So JT omoman [YY] ol
(3 men 4 [YFYO] ol i 25 glaed sl 3yl 0 S
s sdams il Do g3l St g 9 e oS
sl s ST 51 g5 5553 Oy 0T L2alS L 5 ol
Cel Bl opl comen o 2 SIS G
5P B pan Pl ool Js 358 00 (6551 O e RS
Qi\.@\&Tg;i;:\!}ééubﬁj‘w%:)}Aédk;,a);
Sl loks b Ol 5538 55 ey mlie & wlo
S St Ol & oo SCS o Sl 0555 DY pams W) 5
[V ] S e oslizal

Sl 6551 e 3l Sl Sl 1S a8 Lasl
(S5 5 e Il &S 35 e o s een S1[TY]
Hoe s 4 a5 L Ll el 515155 Gl g
AYAF Jlo 3l ol s 5 Sajle St g gl 2alS
Tl AT s ol a5 4Bl 1A s G i sl
[YF] ol ons IS

P O e
305 sl AL 0T gea Do (gl Bl 31 55 g le
Ol 5us d»alf;xj P s :.Gt.o Uit 93 Sl o e
b oo EalS (gl D 5 5 53 o) oty | (Slao VT Lis]
SO, e VT Lasl Lo e ) S5 D sile S s i
e 93 AYAY B YA gladle 53S0, (5ol NT 5)0p 50 el
Il 3 s ok w i Lasl luie i 51 asdl,Last o VT
o3 5035 53 CO Sl 5 axils Kt alS ol 4 VYAY
[Y0] cl 4 § (gl

sladle (b s slaml laayjn (mli 4 a5 L

S35202 S99 P95 gy danl s (iledde

231 58 o S 0,0 D3l O mran LokS o TS e
2yl plal glaay a tals

«s;fde«;éﬁéof-z

3 pan O jn e alien GbLe )3 anm 5 Lig, 5153 saalsl L

23 J0%da cple R o et e da i Gaes )3 655
Uil (851 o pme il L cayonll bl R
5wl p il gl 1sn ool VT 5 lallS slajE
Lgh o e Calizes  elal glaay ja sloul 4 b ylazl ool
ol o NS o bdg 1) G Sdaes 5 OLLST Sl o5
e boanw g balwle L5 Glp ool ek
b b G ST 5 slaml Glaayjn gaada
Olgio! Ol mlio (655 Sider 55 o Gl gl 35055
R PSICIN PNT-SON POV R L Y RER T PR INY P
Gl VT 5 Il gl 51 ab elasl glaas e
Slady o (poman LS dwlin 5 (pny p Olejan O sods |
by e (hod lacs g 5 G 2 O e 51 (AU ol
3 s Ol e ((S5lwd s ladle b js aS7 sy Ol ok

SIYAY Jle 55 0 S 5 Sl @35m0 (IS S s0n (555
e 5 53 LI 55 il 5 e 31 ol Sl azils 31 VYAE
b 8 5 5 lhensslp Sl s sl s s e
o W3 Wz ol 1 8 ol gyl 8 i
OS rends Colow ClJike (sladle IS 55 (551 )
5 Sl S 651 el (sl sl e 3 S5 05
B O s W P - IR Y S U PR
(deo 3 70 55d) 5L sl als £33 Jobo el oy
S5 AR s gl 1 4 el YYAF Jlo 53 Sogle o e
Pt ol 02l 4 oy S e 55 VY 35 4y aSa e

1011+ F olacs A o ypm V¥ Glicaas S Ltislo (St psle oSetill cconbligs 0aSctill tmala o codlew libins alas


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

N Vo Sas o ool pealil] ] Spucan

Aol Slllbe gaibie 93 5 B ae 655 Hlle jy Oyly
slaas 5o 5 ol VT HLasil Ol e codds S75 Slalllas 53 ¢ puimean
ol ol tods oLyl e ide wled 5o LOT I b el
Ll ok () mlo A g5 canlln

S Sl D3l gl el bl Jleel L
Elel Glaas 3o (ledbe adsl ladle 55 (S5 gl
V4 Ol 4 (g lgml sladle 53 9 doys FA L FY Ol 4 |
G 1 2l (godiasOlis ol ol 5 s o S2alS Ao
o T sladlo ys slazl slaay ja 2alS s anw 5 sla g sl
S drp b dd Ll (G55 Ly, suelsl D)5 53)
Slltsl 4 Glasl 51 B6 ela! glaau e 2als Cods L
w5 Llag b gl 2l O 5 shie pl o) s owlad
S g 5l oS ol (6145 S ey Cialien (Sl 5l (6,108 51 0l e
5 25503 b e 5 bz Syl 53 F S Y O oY
£5 5 SA Oy 2l 531 5 Y Gojlad Gla gl &S
el Gl sa min Sal 4 clyls (S e glals s
1o sl ¢ K03 (S o Sl i gn e gyl b 4 o
S Bl 5 b 5 3 W 5 2l sa ¥ 50 o5l
S48y 02 Bp M Sl Lo s Opan Sl D s
5 Plazrl glaa ja 8IS ol 5 Llas 813 psler 5 p s
SLasl Ol dm ST 0P (goslad gl balaly 53 iyl Covan
ol 5B sl b 2alS el s 5 5 Loty VT
Sl (Flozl glaay 3o 2alS 5o s gl ple 4 S 5 )l
o8 s hioks Jsas ol ol 53 5Lzl el .l 28
o 6V OLkily 7 oS 5 IS laelS s 5 4 558
O pan (6 joS Lot gt 3 5 Kisls (56 el 5 4
5l S sl Sew (Jl-cpll [Y0] das oo 55 (S o
3315 36 a8 sl ol (s 5 5 (S5 B e 2
2, plal glaay ja tals

OBl 5 4SS tash opl o Sllagds )

G g (5 e | 50 olinlul glady ja i 5 Sl
Sl g O pan 513 e g b e () 05 mlo Ao
GBS o e (131 ol 0T 5 5 0 b 53 (o
el i Mgl 5A @ Sl RIS A6
SLasl Ol (hd GOCS g 2 Il L (s
ol S b Ll GloldE Gl 5 s glaeanNT
DA] 55d o e plal o)l 15l 4 e
NO, CO, «;Kile Sygon & sls 0L @l (romen
slewl s (e O shls «s 54 CH, 5 CO «PM, SO,
3343 850 Dlallls b gl pl it olazr| (glaa o
5 D slaais 5o (Gados ol o 3yl (Sslen K el 587
B Lt Clea (addl Sl s 1 AU ele| glaay 5o
o Sloslr JEs Jam i 3 1sa Glaedi VT 5 lilsl
CO, Gl 5 4 das oo 0Lt adlllas o s ol 0k
| e n i Y3 3Lk 17 5 0) y3lie LNO (5o VT
o 5 b aS Cengy 5 TY] Ll ezl glaay 3 skl s
Syl CO, IS 8 codbarmlons olozs! glaas o 4
ol s i plel @ dps SedNT & S (o (5 it
Glau a5yl Bl 01y ,ed wsede a3l L ams
23 Sl Dogline adbaie 53 sa slaedu VT 51 U elaz
5 e Sl e 54 CO 5 NO, (slaoduNT caslllas oy
et VT ¢ 3 b 5l dzs slar! claay o Hldds o 2aS
Lls 1y LA ldie oy 2eS 5 o 2 cead 4 PM, . s NO,
PM,, ot VT s plasil O g5 ASONS 53 &S glandlas 5o
oo 5 oils S5 (slaody VT 4y i 1y L8 Ol o 2087
odkdsyly  clal glaaya o & e (1)ls O
Slads sy R cp S (lyls CO ol YT (pomad 3y
0558 5348 Ko laallae 53 [VF] 3 5 odkdsloul ele]
P ol s PM, (50 T 487 51 0L g 55 e plovs]

90-1) - .F a_)La.J': A &y 9 AP ?’ULLM_) ;db..l.r_)La USJ/_):v ,;J.[c LN :C_t.d//._lg_u oS5y r‘Lﬂ.a.Q o o ew CJLS:JA.T 4.&4


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

glis 35 Sume B a6 celaial sl s 5 waw s sla sl 536V A

S b Slazrl laaypa dpn Glaedu VT L awslis 45CO,
e NO_ (6o VT ¢ imman . AS o 5505 e (gaabets 4 |
AS o bl 1) el gaua o i J§i° Slaodu YT
s bty Lol VT HLasl Ol 5 sloz! (glaay 5o Hluds
c:l.i) )m‘ v&)‘;& CO Lseu\q.in GJ\LG Q‘}J‘U -\JJ‘JU r“:"w
spms 4 Leln VT ple S 1) (slel Gaujp op S
Sl sa 5o 1 L3 o 2i Sasle St g omen 35T 0
e Olsea ) gopled golie (s om0 5yl olaz
LS il | ane s sl gl 51 AU sl ] claay o b

A, 0T 53 s e S 9
@‘))u\g

E5 wlbe 53 AFVIS aslgiy o U L sl puldll !
2 8 Gl pls 1 08 ey 5 s s Tl SIS

S e S5 kil ol s o) ol
céb.o).s sl

03 sl sl 43;@.:: ny J-.'.lf‘_gﬁ (s}\&\ Qlf,\.miy

ISy ol g

References

1. Mansorimoghadam S, Hormati M, Godarzi Gh.
Estimation of deaths due to cardiovascular diseases,
the number and number of hospital’s visits due to
respiratory diseases attributed to suspended particles

O pan 235k Ol 5 S5 51 O pan G35 MBI o pasta,
AR Sl 5 ABTL 5 (il mlis aelens (o5
el (3l ds Do 3 o ST IS Ol 5 L)
skdoslinad G I5SS Dags s 53 J34 copimman
sl pals osas 53 JlMbl cplv el s 5 s
2 oS ol Sl G5 SS by Gl gl
AT Glaiags 5o & 5d slghy o i
53158 Slaedu VT J 287 5 jlasl 2als Calises slas5 4 55
Cad Blod L 015 o (s 358 48 8 55 s s i
A Ol (551 e 3 Ol sl 5,8 s 5 65
Ao ) (plal glaas a5 550 b ol js Cad ks
Olowwr 5 38 B3 calibee wlio Al 3 (Sledbe L 015 0
Sz OT 36 5 mlis ool 51 (AL sl 3 st Ol e
Jlel Ol L dite cpl «ulgs 53 38 gy 1y (olez]
(16U a3 5 sa laodn VT Hlasl 2als glacal
G jlases 53 55 45}?_,& Sl oS Sl ly el Ol
S o ol 3 Olgheol Ol
ssba adles cladle dsb s slarl glaay o Ol
IR Gl ol ol Jale el L 2l B Kk
SIS 38 5 ea Gl VT [Lasl 5 (6550 O3 e
4 G5 Spae b b elel Glaayga JRST
PR RO PREN FPERPSEE U PRI S BTY"
1y oler slads o Ol Ol oo 21l sladle 53 (2l
W owosde opl T sladle 5 bl ls tals ds,s FA L

SIS 58 48 das e 0L B3 s el s

less than 10 microns in Ahvaz metropolis. 9th air and
noise pollution management conference Tehran 2022
(Persian).

2. khazaei S, motesaddi S, etemad K, rashidi Y,

1011+ F olacs A o ypm V¥ Glicaas S Ltislo (St psle oSetill cconbligs 0aSctill tmala o codlew libins alas


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

—

A/ et 5 0l palil] sl Sy

Gheibipoor H, rohani M. Evaluation of the Association
between Air Pollutants and Number of Cases with
Severe Acute Respiratory Syndrome Recorded at
Emergency Medical Centers in Tehran, Iran in 2013.
J Health Res Commun 2016; 2(2): 37-43 (Persian).

3. Safaei Manesh B, Khochiani R. Analysis of countries
based on carbon emissions (air pollution) on welfare
(per capita income) and development. The third
international conference on innovation in business
management and economics Tehran 2022 (Persian).

4. Hormati M, Godarzi G. Investigating the effects of
carbon monoxide, sulfur dioxide, nitrogen oxides and
hydrocarbons emitted by industries and their control
strategies. The 9th National Conference on Air and
Noise Pollution Management Tehran 2022 (Persian).

5. Kazemi A, Hosseinzadeh M. Policy analysis of
greenhouse gases’ mitigation in Iran energy sector
using system dynamics approach. Environmental
Progress & Sustainable Energy 2016; 35(4): 1221-30.

6. Khosravi S, Haghshenas H, Salehi V. Macro-
scale evaluation of urban transportation demand
management policies in CBD by using system
dynamics case study: Isfahan CBD. Transportation
Research Procedia 2020; 48: 2671-89.

7. Salari M, Javid RJ, Noghanibehambari H. The nexus
between CO2 emissions, energy consumption, and
economic growth in the US. Economic Analysis and
Policy 2021; 69: 182-94.

8. Ruamsuke K, Dhakal S, Marpaung CO. Energy and
economic impacts of the global climate change policy
on Southeast Asian countries: A general equilibrium
analysis. Energy 2015; 81: 446-61.

9. Kelly C, Onat NC, Tatari O. Water and carbon
footprint reduction potential of renewable energy in
the United States: A policy analysis using system
dynamics. Journal of Cleaner Production 2019; 228:
910-26.

10. Ansell T, Cayzer S. Limits to growth redux: A system
dynamics model for assessing energy and climate
change constraints to global growth. Energy Policy
2018; 120: 514-25.

11. Lin B, Ahmad 1. Analysis of energy related carbon
dioxide emission and reduction potential in Pakistan.
Journal of Cleaner Production 2017; 143: 278-87.

12. Wang S, Zhou C, Li G, Feng K. CO2, economic
growth, and energy consumption in China’s provinces:
investigating the spatiotemporal and econometric
characteristics of China’s CO2 emissions. Ecological
indicators 2016; 69: 184-95.

13. Development of optimization codes for the

country’s energy supply system using Mathprog GN
programming language. Institute of International
Energy Studies 2016 (Persian).

14. Fattahi M. The role of urbanization rate in the
relationship between air pollution and health
expenditures: a dynamic panel data approach.
International Letters of Social and Humanistic
Sciences 2015; 53: 68-72.

15.An J, Heshmati A. The relationship between air
pollutants and healthcare expenditure: empirical
evidence from South Korea. Environmental Science
and Pollution Research 2019; 26(31): 31730-51.

16. Isfahanian V, Mahtochi S, Naseri K. Synthesis and
estimation of social costs caused by air pollution
in Tehran metropolis. 10th Air and Noise Pollution
Management Conference. Tehran 2022 (Persian).

17. Anwar A, Hyder S, Bennett R, Younis M. Impact of
environmental quality on healthcare expenditures
in developing countries: a panel data approach.
Healthcare (Basel) 2022; 10(9): 1608.

18. GuH, Cao'Y, Elahi E, Jha SK. Human health damages
related to air pollution in China. Environ Sci Pollut
Res Int 2019; 26(13): 13115-13125.

19. Electricity and Energy Macro Planning Office (2017).
energy balance sheet of 2015 Ministry of Energy.
Tehran 2015 (Persian).

20. Organization of Geology and Mineral Exploration of
the country. Isfahan 2023 (Persian).

21.Hosseiniebalam F, Ghaffarpasand O. The effects
of emission sources and meteorological factors on
sulphur dioxide concentration of Great Isfahan, Iran.
Atmospheric Environment 2015; 100: 94-101.

22.Deputy Planning Department of the Ministry of
Petroleum. Hydrocarbon Balance Sheet 2014.
Institute of International Energy Studies. Tehran 2016
(Persian)

23. Management and Planning Organization of Isfahan
Province. Deputy of Statistics and Information,
Statistical Yearbook of Isfahan Province 1997.
Program and Budget Organization. Tehran 2018
(Persian).

24. Eggleston HS, Buendia L, Miwa K, Ngara T, Tanabe
K. 2006 IPCC guidelines for national greenhouse gas
inventories.

25.Nelson DA. European Environment Agency. Colo J.
Int’l Envtl. L. & Pol’y 1999; 10: 153.

26. Sterman JD. Business Dynamics: Systems Thinking
and Modeling for a Complex World. McGraw-Hill
Inc 2002.

27. Tavanir Organization (2015). Detailed statistics of

90-1) - .F a_)La.J': A &y 9 AP VULLM_) ;db.J.r_)Lo USAZ_):v ’ach LN :CA.J//._V_- oS5y r‘Lﬁ.o.B o o ew CJLE:IJA.T ‘Lho


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html

[ Downloaded from jhc.mazums.ac.ir on 2025-11-24 ]

[ DOR: 20.1001.1.24236772.1402.9.4.9.5]

glis 635 Sume B 2L elaial sla il 5 w5 sla gl HSE /NN

28.

29.

30.

31.

32.

Iran’s power generation industry. energy production
in the year 2014. Vice President of Research and
Human Resources. Tehran 2014 (persian).

Office of the National Climate Change Plan. National
Strategic Plan on Climate Change. Environmental
Protection Organization.

Electricity and Energy Macro Planning Office. Iran’s
Energy Sector Development Plan. Ministry of Energy.
Tehran 2013 (persian).

Solomon S, Qin D, Manning M, Chen Z, Marquis
M, Averyt K, Tignor M, Miller H. IPCC fourth
assessment report (AR4). Climate change 2007; 374.
Ansari N, Seifi A. A system dynamics analysis of
energy consumption and corrective policies in Iranian
iron and steel industry. Energy 2012; 43(1): 334-43.
Guedie R, Ngnemadon AS, Fotio HK, Nembot

33.

L. Disaggregated analysis of the effects of energy
consumption on greenhouse gas emissions in Africa.
Energy Economics Letters 2022; 9(2): 75-90.

Zelasky SE, Buonocore JJ. The social costs of health-
and climate-related on-road vehicle emissions in
the continental United States from 2008 to 2017.
Environmental Research Letters 2021; 16(6): 065009.

34.Chen F, Chen Z. Cost of economic growth: Air

35.

pollution and health expenditure. Sci Total Environ
2021; 755(Pt 1): 142543.

Hoang TD, Pawluskiewicz DK. The efficiency
analysis of different combined cycle power plants
based on the impact of selected parameters.
International Journal of Smart Grid and Clean Energy
2016; 5(2): 77-85.

1011+ F olacs A o ypm V¥ Glicaas S Ltislo (St psle oSetill cconbligs 0aSctill tmala o codlew libins alas


https://dor.isc.ac/dor/20.1001.1.24236772.1402.9.4.9.5
https://jhc.mazums.ac.ir/article-1-936-fa.html
http://www.tcpdf.org

