[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

Vo) QLL.‘..oUcY ajwuﬁducdk:}uﬁ)ljlabu&wwﬁj&;

0\ — Y0 lmin
3100wt b gew wliiio 40 310 lwdt (g9 35 S| (59 JIF Ll (I (5 jlw o5
(Oleho! w5 359 590 axdllan) "YU & " wg

b galao (cwii 00SiGld (o lptuol  Sriuo oLLIIS (6 1SS (seaminild ¢ o0 S TuS Lol
w2l cwdigen 008D (Lol i oS ol ' Bl ygs S
csrmb 2oleo i 00N «yleduol  iaiuo ol HLeiils £ yLilinw Lo ple

P YOLCJp ¥ CORPEWR LTSN U] KON P-JO2) Q-2 SOV S L0 N PIC V) [ 174 g 7

Voo AYIYY: ol by VEoo /o Al+Q: allio cdly 5

ouS
Oliwe il axdllan (ol by b o0 92 & GIALRIS 515 (6L ) polie LU e go «g ped GbLw 5 (ousd S S g b po
G308 adlllan (nf (Lol Bud .Cuwl oud hod (Mgl oo Ego90 S 42 63 @bl 3l ool piitn (S w59 58
— o5 §lp polo Gipgh 50 saliken iy bl oo (Lol el 53 (Iawd S g Bl I (AU (S aST g0 HLAT (S
31 e el 30 (58 dSlig0 HLAl gl S0 9 (g e oo 10 (o] gl Blie (sl 2 ccr S SnSTi50 I lime (g3l
&9 i (g 9 00 dmliro (65551 B puano iliso galie TS &y HLASH Gl (B9 crl 59 b ooliiwl "YU & (" ()
009ue 33 (shumd (G gus 3l 5iot Wy T8 50 (3155 denanST (60 515 LA o 0l (LS Biond (] 5 s At L (Sl
(G (S (BB slajid I e g cull (Bl piol gl SIS 4 &5 wbloo Jlw 55 o5 ITABLOYO/AF (il sl
2oy V1 g FITY FIAY AVIIA VYA B/ s 5y (65,9LiS YT pislo) (glodle s JiigJom 3 by 9 glodls Jis 9 fo
HLal gilwalds )3 Yhay ol b9y G504 b (5 sobdy WS (o0 o e 0 |y AVl (2,5 ST (60 51 (3o S5

8,5 Ja ol )1 sl & yguods cabicio g i 10 (ylgF o 1y (oidlS Sloladl iy o5 dunS T 60

e S SLolaBl ¢ coudBl O i (65 91 B uao I yxio 9 ol @abio o Jwd GLCS g 3l pin (Sl 15 gudS” b o3lg

Email: spourmanafi@cc.iut.ac.ir Jotns 0dinysi |


mailto:spourmanafi@cc.iut.ac.ir
https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 Lacil SIS (g5le oS5 A4

doddo
Conez Gl 10 a5 65008 Slos )5 ple s Jg Joo (siaio Slas )5 50 (hd slac g Sras Rl
o GlOS slals 5l arkie pre SLisil corge ool snel sgzgay (Ixto blio g lojd (38l 555 GhreS
Syl Sl Gl )5 50 slodes it (2,5 ST (50 Gl slajl5 Lo o (Houghton Yo oY) 0ol o jausd]
Lal Y++£ Peters Y«+), Petitetal. Y399, Scott et al. )osi o e SIGBL L5 o St Sloicas g,00]
Sl GalesS Gl sl sl 6l g Jsb Wi G 5l eimes 37 50 O o515 I3 s Ly (Y- Y
(Hamburg et al. Y44V, Robinson Y+ Y+, Solomon etal. Y+ «V)ssi o mud8l s a5 )0 4

e e e 5 it Jbby ST SIS 5 wSlioe Jlul Angi Sl ke 5| (S (ol S i
ol 38l 4 les go a8l Ol i Cgllasl BT ke 5. Al ge ey 0,5 Gl Ko g 8 5leper (ludl Sl e
o Lol (Fumieals RalS g 0355 Wi 5 gy 090 Jsb 5 Jolss pas ( So3elsST oelBl Jolas puas ey sbe S
wads plol Slalllas wlsl » uizen (SoOlomon et al. Y+ +V, Stern and Stern Y+ +V, Wan et al. Y+YA)s 5

s l) b glag olnl wel Glalls glasls L 5 COx Glie (al33l 51 (G286 a5 (nej 05 slos Gl
ST g cdale ilidl coply ogdle 05l o bl o Ol mhaw ol Y g s slagy ol ©sd ge g 95l o
Sl g b ugildl s sl o] s o 398n b Gugildl OT 53 518 ol Plovil 2ali3) el cimn 52 53 015
(Hansenetal. Y+ +A Petitetal. Y33 %)ccul 53] Slogzge Ol> 5 aie

Oda, Maksyutov yucisl se slaslds slajls Sl ollasl 5l asys Vo 5l i L] Joiue b gt a8 bl |
Gt Bblie 4 1) 1,8 0T 60 IS 5 Lassl 51 oYU S eouldl Sl psS ooy 40 5 @Nd Andres Y ) A
oobiie B e wlidie 5l e ,ad 3blio ,0 518 ol Lzl 1y (Churkina Y« <A Grimmetal. Y+« Masas oo oo
S50 50 )l Suonl b jpd Sle Gronas 0)185 (oo L gllaels ST g o)l (05 43 2 3 (oot 2B Sl
(Gurney etal. Y+ YV)ails 58 ! Lzl (mitigation strategies) _zals <lolodl

Eole 4z g5 9 0SS 3550 S anST (68 oRga 5 GlaSlHS slagls clale (I3l 51 (LU slassly 5 ol
JLists (Gl cilise la s 5 basipbon 5o olez Gk slo,92S gyonlil il oo (Aol
o5 el fals e slo)gas i 5wt (are SMSEe 5 (ol Dl s 5l 28,05 Sl eyl
B b 1y ool Ol i ygnnsilysS Lss (sla oS colos Lo, 12T L o 456 jsbas aslazs pdy | slaslls
LYY Jle )5 9555 S35, oomndlexS cl (o 5o ilosges Lasl lalbls slajls clale yoges Jolsto o Lzals
o 0ddlae (pizen (3,5 1B LSo 1005 OO ey (38157 0590 Lajl8 sl jLiill fogad Sgaote g Dok 310 Bus
ool ysd il S 50 5028 VA0 Bailed g 5l abl o GlAS slajl Jlacsl alS b alal) 0 a8 )by o8]
(Brandon and Lombardi Y+ +%, Fanetal. Y+« Vs, cogas 4 b 50 ame Jlo lojle Y10

o) ShalesS 0a3y 53U (i )l shanail 1o 09250 (ol WS Glajl5 e 50 (S ST (g0 515 a5 Ll
@b g sladhie (o (Sl olide 13 (o) SlaptuasnsST Sl oad faiine (25 Gliee by addllas wdlbioe (e

b )8 ST 60 318 S Ll e s candllas (ol 50 cg, 0l 5lcaslond Jad siegh mie Edse SO


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

v VEo) bl oY oyl s Jlos o sbapmme ol bl glad Ll 4y 5

Gl jslareay dpj el oal a8 5 LA o faghy (ol Bue lsisar g 0d lie o (hed oS g Gl
GUMEY ol oo (555,05 p3Y 6 Bblie ,o calisue mlio 555 ol Ll oges oS 5 b o] jLacl ljee
etal. Y«YY, Turnbull etal. Y«Yo

sl oSl 5l oolawl ojls 3g2g (31,5 ST (60 (6,5 o3kl gl (gouxie slo g, 0ad plol Wldlas yululy
LS slasls s =5 oslul Jglate (sl by, abox 5l Laojlgale 5 ool iy slagy da 28 dalonylen (e
Oiiigs 5 palace ol Jdods slojlsale yglar 5l eolitwl «)553e slayss, Hle ,o (INOUE €t Al ¥+ T)oil
(Maksyutov et al. Y+ ")usloas 3 ,e0 slasldS slajls 5,-Soslos! slabg, op et 5l o lsseas Slo=
Orbiting Carbon YOCO-Y slasaimiw au o 55 oo o lgale lawgi slbS slo;l5 (6, Fojlos] ogas ;o
Scanning Absorption) SCIAMACHY .(Atmospheric Infrared Sounder ) AIRS .(Observatory
s,Lsl (Greenhouse Gas Observatory Satellite) GOSAT 4 (Spectrometer for Atmospheric Cartography
(Maksyutov et al. Y ) ¥) S o s 505l 1) 50,5 ST 68 olime Slez 5 slaiaie ol ,o a5 5,5

Sl e enlonds Jglatte G yol susie bl oy o] 5l oolitul ! ass yo a8 "Yhayoul" be, 4o
gl )3 olfy s 5 slosl J& 5 Joo c)l50 )15 ((G9Smn (o Dl 5 S o 5l (A6 (Lend slacs g
slay5 lesl e wlgs o g ol (iNVENtOry-based) sos>ge » (e Yo o (yols s, 205 o0 (&5)910,5 o
OLSGs% 3 ikt i Slalllae ool iy a3 O] adgi mlie (ol 5 pd elide 5 |, lalS
YL 4 ol o 5l eolil o et elide 53 (28 wmeSTigo LAl gl Sy0 g (est sy ol e Wliiae
Andres et al. Y+)), Gurney et al. Joulei o (o5 paie il gla idu cuw p 1y Ll Gl 1) il oo
.(Y+)4a, Gurney et al. Y+)3b, Gurney et al. Y+ )Y, Oda and Maksyutov Y+)), Oda et al. Y+ 1A

b (2lei5 )5 (wlibe S5 slojlsale nglai 5 () wnST 60 515 (6 S el sloolfins) S92 g pus &y azsi b
Ui cpl 50 mged eoliiwl COY 58 jLassl fjogei (oS (sl (DOLOM-UPIYL s cysl g, 5 andllas ol 5o (a0
(S (2 g, it Gl it o ) (dend GlaiS sl Jolo (0,5 anST g0 AVl cllasil Ol sl sl
Bhlis o335 5 (65,5128 Y Tordlo) sl ool s S 5 Jor 9 s 5 loslr Ji5 5 Jo it s(oopasms, o
2 o 8 50 Ol (e quis AlE (s 5 00 dslome Gl ooz B esges Olyisas (Olodal b alSenzil
A g Gledol ol edguze IS

69 315 el s3laoeSn) Sl eyl Gingly ol S8 390 Bl igsdge Canenl 5 oadilas ol 4 azy L
5136 COYE Ll Gl mjfadi angi=Y e o3gaome )3 S e 5 Sl (ol wlis 5l Jol> (25 s
5 sk g leslr &g Jox) Syt Bl gl 5 (Saio (soges=(5)l8 ((FSus (215 0) il Bl plis
Gt 5,18 ngg, -F eariSadsi mlie 51 S o S @ VY- v olidio )3 s o jo (Gloolz yd Ji5 5 Jox

A el 0 Sl 5 b plie golod ()5 ST (50 5B jLasil S 568


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 YA

)‘S&S}SL@G&‘&
addllan 9y90 (o ldl i g pold (Sym0 @

V9 az 0 TV L aida VA 5 a0 V) o pledol o () JSB)abl oo pledol 3D Jold (gl (S 00990
)l‘).@ruu)lfu.'l OOBJDLAW‘ 0w cﬁ‘s @).w Jj.b:\.a..ﬁo \Y 54})\)0‘”[44.9..50‘”\ 54.7)06\ BGJI-Q.AM uo).c MO
ailaie & 3,5 3l g sedimals & Jlod Sl eSlalin 5 ako 05 a4 st Ceow Sl obluim 5 0l e 4 08 S
el 3T 6l ys gl 51 VL e VOV s sga ladeol ol glad )] bwgie 0gd o i (855w Sblo

Olrs Gl ,e s M 5l an j5iS Cvraz 5l a0 VIV 5 ledsl sl ez 3l oo ,0 YPIA L addllas 5,50 dilais
)_").: \Yao JLAA) B u]“‘—fr"vj"dj—’ é_a).af.csl.«s AR )_’éJL’ UT Colwo el u‘)—" ).Q,wu)ls R g sd.e,w.cg
adlaie VO gl ol el YYD Jlo yo (610,00 Slowuds cp 3] ol piccul oo (o)l35 a5 V48V\YE- L

OYRY Gl 4 aol Lol sl (6,0

572000 578000
= =
S- -2
S =
s s
= =
£ rg
= =
s s
= =
=5 1
s s
S s
= =
g g
s s
= =
=4 -
= 2
2 2
s s
#» Zayandeh-rood river
| Districts of Isfahan municipality
s o 2 a4 8 12 16 L2
o —— Km &
2 2
- v T T T T Lad
554000 560000 566000 572000 578000

szl Sy90 adlaio 03 gux0 A JS.&

SR PR
el colas Spo g st obidte 2 COGE lie Sl mgs (siluees jokaioas (gl cnl o oS sobar
ouds &)V Jloged 1o Yy (ol o, el (IS e s ooliisd "L 4y (5l U2, 5 e e o (S aeSTiss

ol
Jols e e 53 ST 53 038 SIS S5 Ll (gl Jas Jlyo wmo o a5 ) o)l Jogad o sboclen
o 30 led Glacsgw Gluml 51 50 S oS g0 518 caSady mbe o Jol ad> e o il oo Al o i
e o (World Resources Institute) Sl mlie ducsse Slalllas s 51 b ol ololils (gl 0l Slobis e

oo &3l Lol wlal s .o oolis! (Intergovernmental Panel on Climate Change) lsa g ol &l pis 98w


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

¥4 VE) bl oY ojlads et Jlos e e Sl blbie lid Llos a5

2 A g 5o e GacS g Bl ol ()8 ST g0 Gl I Lasil gl g 55 (nl (g5 ]
o olSy i 5 (Siaio «cagasm (6,1 o FgSme Bblie Jolid coll mlie ol gamaiil S e 5 ol mlis 05,5 90
58kaS Y Toedlo 5 lsm by JB 5 Jom) gloslr i 5 losler U5 5 Joor Jols S oo s a5 Jl o sl

(Change Y+ +7, Herzog Y+ + %) coul (08 co cudlad jods 009050 (55,5laS 2ol 10 a5 S j=te

o] c]ﬂw 23 b el o Gl ] 5l U s S AT g0 S8 ey Wy c_l;m I

~
3 b JE s Jem(glasls i 5 gl osls 185 Jor
et 03 gdome N (G558 LIS =N - pdile

[ L Y
O

Laal€ 5 10 5 pmis o pee — (S olnd ¢ 558 bl

s S as C.L.,e 3l plas 2 S 4y et Glacs g s glaesh 5/-3_1(:;.?
S mte 5ol Gl t_t_ﬂ Sl B e gl S s e Gl ol o S ST (00 S8 SV Ll Ol e sl

\);‘S AT (85 j@ av\.'.l\s.,\.ﬁ.‘).‘ \5):-6«1 5ol crh.ﬁ j‘&- Coand e Al angl

C_\:_);‘ lal 5 S s StA gt &35 slaaia Olpee 03 5 aslsl 5 ool :.L;n S 238 sladia
3 hedd e Ve (0 S AnST (63 Ol mabe VG e 3l eds e YL o S AST 0
S e t_»LL: oot

v

S e Il e S8 g ed e s Bl 51 200 1 S ST (90 IS S LR YL s 5 s

&_;;ll.«) ;))_‘M

22 SRS S8 ol G s gleatid pleal 5lealinal U ed e 52 COZ sl GG w5 a2d ag

S =i g ol alis 5l plaS
< N w 1

alln g S Sfagad ¥ S5
5 ol molie Lidw 50 ;2 30 (0,5 ST (60 315 caiiSadgr mli ooguse phaw 5 (Sl CoxBge Al (pgo dl> o (o
@ by slaooly puen 0l C‘)'?L“‘J‘ VIVe oo obda b (6 4 4,4;5.39W0rld viewY Slolgale polas 5l S =ie
Sy9lae Oladol s VYAV Jlo dsbjlol 51 S ymie 5 coll molio 51 plaS 10 S 4y Lowd slocc g 8 pas e
odgazms 0 WWAY Jlo jo s slocsguw Bras 5l Jols o SasST g0 518 AVl [l (s pgus al> o 4o
oo ol e S mie 5 ol Bl b 1 56 COY SlalsdS 515 Lal e > o cpl 50 0 dlne 4
(Change Y++1, EPA Y«YY, Manual Y++2, Shiresetal. Y++43, Oil Y+ YAz


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 ¥

Ecij = Qi X LHV; X EF;; (V) aal,
S oo Al JolS il 55 L 1) S e s 2ol sl mlis 5l S 9T (g0 slailsdS 51 Leil (V) alad,
e 1 Qj ooy e p i CS g sl 5l Jols COY 58 o ] slllS 518wVl jlesl fsee Eg iy alal) ol 5o
sl s sy G L g o3 Glocsgw slp (caSe yio 8)lailinl) SMT s i Co g 4Vl G pas JS
S g (sl (GoSe s o il (2 sl & Js5 55 GI/SM e 1 e g Al 5> (55,0 LHY;
ol g Sl ] SIS I il (5 1 EFyj gl sloci g sl Gl o sl 33 569 Gi/L 5 5585
2L oo COY (IS 551 o[ vovg 0,95 s 35 s ¢ a5 51 pel) C g i (o5 S 2 I3l 4 o5) ton/Gj
EFj) bed g Lasil cuyo o LHVY) bedgw palls 551> 05551 Jels 51509550 sl el 51 Sy o Sl ogou

(Change Y+ +%, EPA Y)Y, Manual Y+ +°, Shiresetal. Y+ +%, Oil Y Y AM)cculoads g s
6l yS g el Cigus 5l oaialsl alls sl S w0y 2l ,5 ((LOWEN Heating Value )bes gw (alls )l o)
ouadadsi glo)S IS ©jg0a S g oy (2leyS 35)) nlale 0565 o0 2 00 1y Gl DY gams j3 sgzge T s
dloes (315>l 0l )8 50 casadg Ol § S g 10 35350 Ol gaeme pu5es sl p3Y le S Sl CB g Bl S

Al oolaiwl Y ojles Jgam 515K 5 mbe slacSgw alls Gyl 53] Slade QL] gl addllas ol jo 05 g0
) 65,5ee Sledlbl a8 cowl o po :(EMission Factor) (slailbels bl Ll cu po) bes g jLicil o pi
eSS ST 65 Ll oo bl gl @alllae ol o aiS e o SIS sl Ll e 4

A oolawl ¥ o)l Jauz 5l calize
2 1l 4 Gl 515 o o ) (Bl ibio sl LT il culps g e gu (alls )l (35,1 Jsux

Oil ¥+1A)) (Al )15 451 J3es

COv Ll gy ) A Gl b)) g £
<[+ 08 Gj/Smr L YEY ol S
BT Gj/liter SRR LPG
RN Gj/liter o [-YTY s
<[+ V¥ Gj/liter S[oYEY Upol sl e

gl ol oo slocd g 351 AL ()8 S (50 SIS I Wl JLanl 95 4 o laz al> 5 0
by ol mlie 51 plaS yn lSe CapnBsn g o090 o S0 UMb taas 31 0litas] b el po ] 10 b dggs ol
&S AL s S A VT oo bl )0 (65008 a3l ool b (WaolSg 1 5 (o (sogee —(5, 15 o S9Sume
ool ol gl sla iy 51 S ,n o e (glaci g Glin] 5l 5 o SaaS] g0 slalils 518 Lasil avle
odliisl Luly) aplS 055 azgi)ailise i zp% & Al o cnl bl e g 4 mhaes o Wl S 5 e3gume

(w‘ 0 43‘)1 Y Jj..\} o J"’U U"‘ B IR


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

) VEo) bl oY oyl s Jlos o sbapmme ol bl glad Ll 4y 5

S s 30 COr Glailas jI8 jLicsl & 595 alds dwlxo @
S o 0 e JS 58 (Brae S g g58 pelalp VLG (n S aenST o0 sl Gliee (25 Gl sileasds gl
ol s 0 dcle () alal ) COx jlacsl acule (g, 5 VWAV Jlo jo leaol oi 5kl gloosls 5l eslaul b 4
dslon 3 sl (53 d I e o el slolaile ples Corlis ggazme G ol Yls LaDl e
Ll e 00 ol codaliemody e (0 425,81 s Slih 5 corlae (Sl s o boplaisls cols
Sl Gliee apulos (6l caled )0 alligo (KB iz 50 51 (nl eaniSadsi coll mlie @ pe 5o 50 ()5 9eST (60
plaS 1o S crlie 4o (moye yio o 50 00l yiiie COv l50) odal Cowsds dae o yo bglasls 5l alas o
3 S G Gl ()5 weaST 6 Gl I JLasil (e @98 4dds D )jgo il 052 bagleiSle
(Yabal)) 0 dsles 5o prbas
S PEm Gl R 53 daST (63 ()5 RIS B LAkl o g8 Al dnlme @
hed S g Bran i 4 by slaosls (gogesm(s oS (Ao yo Ll g8 (bt Gl el e nl o
LAl g gazme cas Al o 55 i dslome COv a¥ls il o (V)abarl, obil 2 s b (6 p5laez i el 4o
bl xye yio ;5 |, COY LDl lae conslamdds e b gl cogo— )5 Gblie JS crlue 2 55 ol YL
aihs o] O ool a5 0 O Lise ol ,o bkl 5l plaS e corlae (o ke oyl 283 o lid egas— s,
D23 oo Ol 1) (geges —g o8 i 5o 51 gl jlal w5
(o i 50 (255 dnST (68 GRS 5B LA @ joi Al Ao @
58 g iloasi Jolpe o 5l oS po S 4y 0adidpan 5551 Gliee )bl slaosls ;5 sgzg pas Jdoey
A dls soges — gl 5 (S (i g0 aiiles Jaio is 0 COx
olFg i )0 (3 35 v (50 Glailals 515 )Lics! aldis awlxo @
Oliee s hed Glacs g AVl B yas ¢line (bl wiloads a8l axlllas o960 adlain 00gazs ;0 a5 25,5 90 )0
A 425 ,T L 10 laolSy 5 e s0gams (gl e 2l 5 b dslone COv Lt
e ool ol sloc g 3zl 51 6 ) a0 (SIS 518 YL Ll a0 555 At oty ey o
Jor alaz §I S e molio 5 > oo 5 035050 ¢ lSe ol impes 51 oobitiosl b el o cyal 55 s dg o5 yoxio
ags VYoo ol o (5,00 assi jl eolatwl b ((55,5laS oY T wile g L,y J& § Jo) Glool> ué g slool> Ji5
S e plie )0 sl gl g 3] 51 B ) 0eST 55 (IS I8 LAl AVl m 555 Al Ly
Blise 5 TS alege ol plosl dolpe 0 g e e 5o kil IS 5 0090500 b
S i qalin i 30 (sod G gas AL G o 31 Juolo oukid piio (3,5 daunST (6 jlokio dpwlono @
535 (i head GacS g 5l plaS o AVl Bpas | Jol> oad piiie ()5 a1 60 el e cnl o
3,90 ailaie 00gaoe ;5 ((65,5lS DY eile 5 (o) J& g o) loolr g loslr Ja5 5 Jom o o (U935


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 Y

dcwle () alayl)) COx liaas! awle bg, 605,540 5 ladol 0 VYAV Jlo s kel slaools 51 oslatw! b canlllas
Slosls 5 g Joo e 31 L6 COY UL 29 97 adlidl dwlxo @

oly A S paz wceoy ¥ Az Sbyd N ax e Sbyd) ol ol il g0 4 b plas a5 ol o
b s 0 (gl ((G95ma) 58 SOLLS 5 (G095 ol 35T 5 s tedo oL co e ol ST ecs 50
(2 5 kol Gl L) slool> asls g 5l alaS jo 4o adds alwg olaws ( ST5 YL 8o b (slo,lgale yiglai 5l oolaiul
g o ool &)l 568 olas Sloj 5y 5l ¢ yslaie oy .(ESlamiand Faez Y+ «, Larsenetal. ¥+ « Ao awlxe
Uddin, Jois 4wl (B) abasly 5l oolatwl b el axly 4o slool> Sl 5l plaS ja 40 J&5 5 Jos Jolwg olaas o515
SeST (60 5Lzl o glools ails ] (359 Slsrear slosls glgil 51 alaS y )5 1S 5 e ol (Ahmed and Ali Y+ Y

e 50 oads dwle (35 (slool> 4l g0 5l plaS ;0 COY JLitl a 595 aits angs jglaieds al> 1o ol jo anll o
Jom aSls j0 CE g Bpan 1) Glools & 5 o (idu 10 S g B pas jl odds piiie Yl (9,5 a1 (g0 S
slapbls 5 ol glap bl jload ;2200 COv liee (5w 90 4 COY (e & ygo s 0 0 5 (Ghowssl J&5 5
A dloe (V) 5 (Phakal) 5l ooliinl b aS ol s 8

lis o b B 5 o 955 e 5 5 (ol Sl ) o) i slobls 5 oS 5o 45l 4 g b s
5 eskS 2 50 COv acwle (glys eyl b ol oo Sgliie pa b 55 Ll jo e e COY (le donl )0 wai)lo
oly 05 (50 ol elj (oo ol ol WALS pez oy oF 4z 0 Jbyd ) axye Jbyd) el il 3 plas »
sy 5l adlas cnl ;o latacnay 955 anlrs kil jo sle S35 wm b (Gredoosn o 1) 35T 5 tedosn
dlono |y o idu 5l plaS™ jo 50 S35 w45 (VWAY JLo) pletol i J&5 5 Joo pols Sladllas )b Sl
Malayl, 5l oolatnl b Lol ool glgill idu ,o 50 ool it (90,5 dST (69 Glime «ules jo .ol oolaswl gy 00,5
el G 4

0515 Ol 4 diadly ((G55an) (28 Slapbls 5o J8 5 Joo hlug 005 (lie Sl 4 a2 95 L 500 (59
Selas o o o8 sl o ) alST 6o jLiisl a g8 4l awloee (gl ool ply adl oo OV H8 Conax
sl bls o onds s COr 259 A O g0 dy A ool (59 o Glaieds SMe 10 ez Cand 5l OMore
A Al (Ve )abal 5loslasl b OMs o 23
Ol 50 (hed S sl oad piiie AVl ()8 0enST (68 Oliae g A 4 Qoo o d Glimme! Lol asds
(\Y) alasly 5,5 5 b Sl wgegl bglas ;0 COY a5 aidi (31 al o 40 .0 dwloee (V) a5l ooliiwl b isu


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

Y VEo) bl oY oyl s Jlos o sbapmme ol bl glad Ll 4y 5

ol JB g Joo bghs 50 (lwd CS g B pan I (LU dpnT (69 (2,5 AVl LA e dlne 0
el s 5 el S5 o 1 ool st eogame 5 oy S8 5 Jo bt 455 15 ul o
3 eolatwl b g o ‘5);&@; S0 slaools loslawl b Ly Ja&i g Jo bghs 5l foglS 2 0 Coguw Bpas
sy Sy90 039d5me by J& g Je bolas jo Lewd S g B pan 5l 86 aVle sals pixie COv (lie «(V)akal,
4Vl COx S Jlade () gl 51 (a0 00,8 apnST (o0 ai¥lo il go595 aids angs sl Coles j0 b dul=e

a5 aS (VWWalal)) 0b sl 00game (e )0 by bghas Job » lodol b oogazme jo (b, bolas jlends jiiie

Dilge 98T 60 (528 AVl il o598 4l |

& JA g Joo i )0 (Lewd i g B pan | Jole (1,5 s 68 4Vl HLAN (e dmlme

($29les ) glool

o0gaze J31o (65,5laS (olyl 5 )sliS i 50 ()5 ST (g0 B HLitl m5e8 Al A jslaieay cal> o ol o
AVl G pan 5o 9 (65,5tS YT pile Slowd Crioren g 0l zlySewl VY e oo ol (o (6,0 aids 5l ladol 0
(V) abayly 5loolaiwl b zdu cpl jo oo piitie ¥l COY (lie s 0 (5 y5laaz o 009050 1o Jod S g
o 0dgdme 40 LS Cod (55,5l la ) Coluse p ciVle ool piiie COv IS Jlade Colys jo b dwle
(S ) 3oy o 3 o g 1251 ol 1 T (53 ol s 5] A ok s olgid
OF ablal padl oo 65,5l e 5
PSS 4 end Glacs g Span jl Jol> (05 apST 60 S Latil g5 4l drlns Sl i al> e 5
SIS a5, (nl i b S e, Lo S SIS o 50 COv il myse8 slaatds oS e 5 el gl 51 S0

B2 o lis 1) 4l o ;0 COv 58 Ll 55 aiiss


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 A1

axllo Jhg, s 38 oo oolisuw! c¥sles .Y Jguz

Vsl gla pie 3

ok eslaiwl OYsles

:C02 emissions from IRB
S Al e gl asdly JLasil S aeeST o8 e
Colis ggame bl igSs (sla oot
s 5 g TCO2p it 5o
S iR e al lasl S oS
b plezsle JS coles gsome : BTFA
5 (b I colue goema) (SsSume
asly o e olib 5 colee : IBTFA

2y Slesle

T

02
" * IBTFA (v) i,

CO02 emissions from IRB =

emissions from ICB\ & IPB
S alaS o 5l azily el 5 S wST g e s
Eyome bl (rgee)lw slo plessle
Egozo ;TC02c&P wlib IS colus
@)l i o el JLasl (S weST 60 S
5 coles ggome TFACPB « ogos
ol gg0zme) (ages=(s)l sla pleisle
polilb 5 colAICPB ;b Js

“soges —5,8 8k Jlasle usly »

€02 emissions from ICB & IPB = - O2C&P AICPB (v)
_TICO02%sp
emissions irom Y ) aayl,

CO?2 emissions from IIB
Al s 5l amly Lazil S 0nST ool

(o s axly colus ulul  gixis axlg
Sl S a1 50 JS ggame: T CO2;
5 soie b ol sl lasle S cols
axly 5 plaS e lesls coles AIIB

8y Sake sla

2;

TFAIB

CO2 emissions from IIB = * AIIB (¥) s,

5 S gy 0litss o) bl o515 : K
NEPNPCRINIEE) || WY

) P ISR PO VN

AL (o0 oz p A 58 50 00lr ok

N
K=—%1ee ()

Sy o515 s o Kpse s Kust
o (o) (258 9 Lol sla ool> o
el 00 duloes (B) a5l aS wsl go 0oy

CO2 emissions from Main street

= Kumst
* Total CO2 emissions from gasoline consumption in the city



https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

A\

VEo) bl oY oyl s Jlos o sbapmme ol bl glad Ll 4y 5

(?) e,

CO2 emissions from total Local streets

= Kst

* Total CO2 emissions from gasoline consumption in the city
() s

o 1 oS 2 0 cuafes 10 Jsk:LENGEN
o s 45 bl oo Lol gla eals sl
2 Job) col sns e Ll o Sls
5 (Wl yoslS b o cen py Wl g0 CteSs
56 o la el plaS 0 o35 : W
ada 5 eslial b 5 sl oo ool ool (slo s

Do g0 duls (1)

CO2 emissions from each segment in any type of Main streets
Total CO2 emissions from Main streets * W;

B Length (e

Volume of traffic in each segment of main streets
i =

Q) abl
Volume of traffic on all main streets ()

ool 31 A5 o 15 e o Jsb:LENGLH
il o Sl e ke oS Wil (o (08 sl
RPN WISV N =) RGN PR OO E )
oolr iy Wi 5 (sl 2aghS b e
3PS 5 50 Comaz Zed Gl 28 slo
OV abaly 3 oolizal U 5 bl oo SHme

CO2 emissions from evry Local streets

Total CO2 emissions from Local streets * W;

= V) abal,
Length ()

Population in each neighborhood
i =

The population of the whole city ("),

Sy sl Jii 5 o a5t ok €NQLH

b e

CO2 emissions from Bus transportation network
Total CO2 emissions from Diesel consumption in Bus transport]

- Length

(\Y)‘d@b

axdlao (gigy (udty 50 ou ooliwl WYolxe .Y Jgus anlsl

e
Sla iz

SYsles

ol oalanal ¥slae

ol » | CO2 emissions from Rail transport lines
(P)aka, Total CO2 emissions from Diesel consumption in Rail transport lines

. Length
Lok Jsb
Js s Jom
» ks
e 0S99
e oledel

sl

Length ()4



https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 Lacil SIS (g5le oS5 \itd

CO2 emissions from Diesel consumption in agricultural area

Total CO2 emissions from Diesel consumption in agricultural area

= VF ) abal
Total agricultural area (1)

V-Individual residential building (IRB)

Y-Total COY emissions from residential sector (TC02,.)

Y-Building total floor area (BTFA)

¢-individual building floor area (IBTFA)

°-individual Commercial building (ICB)

1-individual Public building (IPB)

V-Total COY emissions from Commercial and Public sector (TCO24,p)
A-Total floor area of commercial & public building (TFACPB)
4-Area of each individual commercial and public buildings (AICPB)
) +-Each of the individual industrial buildings (IIB)

V)-Total COY emissions from industrial sector (TC02;)

\Y-Total floor area of industrial building (TFAIB)

V¥-Area of each individual industrial buildings (AIIB)

Tl ki 9 T 0
Lools flxi o

Vdsor orb Sy g 2ol (Slpml mlie 5l plaS 0 SSi5 4 (eed lacdge Spas Gliee 4y by e slaosls
2 S $logyo93 bang pgw i s CNG B cJsens (a3 Srae (liee soo 00 0l Yguz ailioe 7 6
0990

g S g b gl 55 Bran Joao pl j0all oo ao 0 VIO o VEIY AY (oo pas AYAY Lo o el i
55 jlacil aulrs (ol ool a8 )3 (a5 o Jgere (i yod /Y ol coSe pe o gm) Cenl ooty e Jolee
ST g0 gl

o 955 Glaisgw Gl (@S gw AVl Brae S lade «S e g <ol bj|).a._>‘ xls 3 b oS
s3e a5 0gd caSe yio s oot b FUsaz ;0 CNG 58 G ras jladie ooplplo il oo (caSe yie o lasbew)SMT
Sl Yl )0 CanSe XV YYOTYFVY Lol>

5 ol bl 5 65)laS Y Ieile (ages J&5 5 Jox iou po aVle 558 Bras (e § Jour 50
)‘ .\45‘540 u...ll.id ul.@sbo‘ )'ef") 009z 4O 6))5Lm5 uy—‘u.».wl.o oKwo \‘()~5 )‘).md.w Sgd=> 40 Sl o 45‘)‘ u;‘JBL..M.A
WS o Bpan Sy VF Cels jo g0l b el Yer g e 4Vl oBiws ja dhawgle Hsbas a5 Lxil
;_9)49 u.‘>9.~4 JLM: o )A—AJ Ao 9 )‘).b\? Sgd> 6))5Lu5 u}”wlﬁ ol.i';...m))& hu}j—o.ﬂ )Bbd.’ \))5 QL“’ U‘?”QSA u.")_wl.u
dlise Jlo )3 il gakes OVIAF (65 )glaS” (i o (Bras L3935 Egomme 035 o


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

v VEo) bl oY oyl s Jlos o sbapmme ol bl glad Ll 4y 5

Forouzandeh )oil o yeshs y 50 2d VIAY (658les 5 65k slo)lad (sl S g B pan Lagio 500 (g5
L egycnl 31l 0392 595 55 g @ AY Jlo o pleeal oolol, Ably Jo (295 5 69955 Glagmagrw Jlol Yo+ %)
ol CS g AVl G pan e il co 1ok VV/Asgam ylhol 1o 0dgame 43 ybloly pne Jobo aSil 4 axgs
JON KR IUPRIDRTIL SR PRI

G )Y ey B (S a5 3 WAV o p3 55 Bras Glime mee wad oo (LA O Jgor mlS (pizen
9950 BB oy A )3 (grmb S Bran Gl F Jguzr aBlioe 003 VY (ceges—(5 o Bpan g wo 3 YV Jaio
S ran Jig3l8 50,55 S ilioms 3l G oy (San¥T oas 5o sloolSg e 5o S oo W) Sledol e oS s
olS 5565 53 (sl 315 B pmn lime s gy ol 8 e50] 1 lon,S gt o5 sla Lo 1, (555 Julmgo
Gy el Oy obS Y 0dgs cam b S Gpas e (laaol AY 5 A5 Jlo asljlel ol el ool )
3l e coSegie YA 5 VY (o i

S e 9 ol (Bl glie 1Sy 0 SIS 4 Glediol b 0dgaoms 1 (Lend slatS g B pas (i (I ek
Y1 Geile) loolr e Ji 5 o 5 by 5 sloslr J&5 5 Joo o 0l59 508 (xio (sagos- g )l o S i s
atle doyo o/ A VEIVE COV/EY JFIFE /A0 YY) Yo i (s ,5lS

AY Jlo 50 ool ppds 00guxe 10 Suaw (519,095 b guw U pan 30 .V Jgo

(o O gaao) 3 g 033 35 (5 amdan ) (Jgoxo o 3 CNG (oxub ;5™ T

o AYA By Gyan aie

oad 43,5 Ll 10 Jgeme i yid 1) Jolee caSe yio ,o ) Sl 0l (g3l Jolae (i Cd g b s 55 G s jlaie™
Oledal adlaie ) i gloes gl 3 iy e o8 8 AYAS lebal el asl Lol isle (Cal

WY Jlo 50 pleduol el 03ga 353 gakee) AVl Jdg3l S pan (ol F Jgu

G galee) 4Vl L3958 T
& 8lee 5 55k slo)llad S5a9keS YT il 5es J& 5 Jom
\/-¥p ov/aF YN Y Gy iee

TR Olgiol g4l e an s 5 Olgionl Sl w s 5l Al s S L3 )0kl e anlylel il

AV Jlo (b (e o 5l 38) pledual yoed 53 G5 yiuden buwgi 515 S pao oo - B g

YVOYVAIVE YOo-YA AINARR A v

Slehol ailaie - sl I Lo oS5 VYRV lpaol s sl bl Wil



https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 A

AV Jlo (b (oo o ,l38) leduol (olS gy 50 a¥lw (orub jB S pao ol jne Cordg F Jgur

(@YLa) 00 By rs 15 casSle i Jf3o Ju olSg 505 ol
AVAFAA/YE ay Oledo!
YAYOOOA/- € qy e ag
Olgiol ladkaie 3y oS 5 YAV DLl gd asl, bl il

hond SBCS gar B puan 31 Juol (3255 ST (3 5 AVl Ll yl500 Julows' @
Alboo Ve BV oyleds Joaz 250 4 AV Jlo jo S et 5 coll (Sl mlie 51 LAG (S anST g jLaail ol
hed oS g 3l ol Jsb 5o oo Ssymee b aeST 5l (20 ) apeST o0 ,Lasl (e o S jsboa
—6)l (S i g S e 5 Sl el e 51 S e SIS a4 oS waBloe Jlo jo 05 VTABDOYO/AY
YVVAG 5 4 (85558 Y T0edle) (sloslr et Jiig Joo g (i 5 sloslr Ji5 g Joo ¢ 0590 o Sxio o so90e
LS e e 52 4y |y o slaci g 3] 5l 8 S 0enST 68 5l aumys VY5 \YVA (D-/8) FITY (F/AY

Jlw 50 ol auliv 50 (ruab 35 G pan )l a0 (wlw! g ST (60 (9,5 (Gl GRS 518 a¥ L jLEcH! Gl 5me . ¥ Jgo

way
(& e ) COY LI JLasil ol J
e e S
$.0-9Y FAVVAY/ ) YoVAYVYY V4

IAY Jlo ;o b olFg s 5o b 3 O pan ol i wlwl g denST (60 (01,5 (ol GlS 515 ai¥lu LA o 50.A Jgus

(5 e ) COY Ryl el olsee Ju o5, ol
VOVYEY YD ay RV
OFF-YOANY ay S e

WVAY Jlw 50 eVl L35 B pao ol o (wlwl g a1 (60 (3935 (ol AillS 515 ai¥lu jLASS! oyl oo A Jgu

(o cow> 39) COY el Lass! oyl jme T
Sl 9 (50 sla Ul a3t YT (il ogos J& 9 Jo>
YAFE VOVEY - [FA - -PAIAD COr KeVls JLassl o5



https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

f4 VEo) bl oY oyl s Jlos o sbapmme ol bl glad Ll 4y 5

Y Jlo 50 Saw s g5085 € g & pan (3l o (bl (11 55 BT (g0 GlailRdS 515 ai¥lu jLASS! ol 50 Ve Jgu

(& oo ) COY 800¥Ls Lol om0 e
(il ogbne) 1m0 (o 350 (il gmbne ) (Jgomo o 3¢ CNG b ;5™
ovY'so/Vo YA44Y4\/VE AR YAk COr ¥l Ll

COY 56 Ll G @595 gilwaidi o

ol glbo 50 (o Lo gar b pao 51 (A6 COY 15 LA G o598 (s3lwadss -
AN e Golido o el jeds o 5o <ol glbie (2 50 COv jlail (e S0 mje 4t mlis ¥ 5V IS
33 oS g 0 (ol anST 5l (L8002 yS arnST 60 JLasl Gliee a0 (LaS gk 5l Ao (nl @l ams e (i
65 JS wo,s MIFA a5 asl o Jlo ,3 o3 MIVIATIY ol mlie i 50 (d lacdgu 3l ol 3 sb
— S el e e oe elaiBl og> ) pledel b o (hend slacS g Gl 5l (LAU sul i () 90S]
56 2 S0ST (65 5l oo, FVAY G BIYD F1+) FFIFY i ity a8y, o sinio ¢ cogas —6,15 ¢ SeSams b
S o0 i lga ] Sob plie S 50 (e lacS g Gl

S 2t il iy 30 (shaund S gus B s b bad 3o COY I8 jLicl (il 2398 lwadds -
5 o 05,5 a0 S e mlie (i )0 (ewd SlacS g 1l 5l (o36 COY I jLaail SIS g o5 4t b
sl 0ad (oAl ) b 4 55,5lS SV eile 5 b slesler S

Slodler J&i g Joo iaunas 31 52U COY 5 LAl SilSo g 598 4l v/

hel Glagbls ;9 5,095 pm> ols lis gloslr aiib 90 )3 (28 5 (Lol slaplpd y0 J& g Jox Jilog o515 s
Ol 03 Olyear ool gl 51 Sy 50 6515 Glie (ul ilige o0 VY laazsS 5 (08 slaglls )0 5 oy YA
60 JS Slade 10 0ad awloe 5l o ol jo dalol jo ol ais ) F L s S oSt g0 lal o lesl> adls
JE 9 Jo 450d 0 EE g Bpan 2 a) loslr J& g Joor (S ;0 S g Bras jlead piiie VLo ()5 wnS]
sloplls 5 ol slaglls 5l eas jiaie COv Glie (i 59 4 COv (e Sygoinn 08 ©ro (Shoms!
5 Jox 3l ol 10, aunST g0 jLacsl e olo lis s ol acwloes (V) g (Plakaly sl oolaiwl b aS ol gy 29
ailoe Jlo 3 03 O FYAYIFEY o3 sloosl> ,3 5 Jlo ,o o3 VWAFYPAIYR Lol slaool> o Jis
3545 el dloe (Malal, 5l oslinul b Lol ool> glgil 51 (25 o 50 oad piiie )5 ST 65 Gl «Zules o
29 Y Az s ) azye laglyd o a8 wese Gl T USS (rizen 098 00 svalive ()] S a8 4 ¥ S
B 58 98T 60 58 JLasl lie (sl Y (el S315 (e a5 plooslr 5o S jsboar 5 (600t (rolee SIb!
PSS YN (hol Glagbls 5o 56 cnl Jlasil pliee 2Slas (IS jobay ity oo YU o (od slocs g Gl >l 5


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 O

Al 45 ad dulee (V +)alal, Sl oolawl b e 1o (28 slabls o ouds piiie COY mje8 a5 (ggm
5 demd slacs g Gl 5l 2ob COv 518 aiVle jlacs! Sl pu g8 aids guls .l ool O JSE jo o] S5 &35
Ol Ol y5Slas g YIVA I cpl jlaasl e JBlas a8 om0 oo oylid (O JSB) 2,8 sl bl o Siw slag 045

ilbise @y e o Sl VVUFY

rmssil baas 33 sl G gas b s 31 bl COY ¥l LA limo 395 s v/
dlons (Y V)aksl, jloslinnl b (soges J&5 5 Joor bolas I (w10 50 oud jiitie (0)S ST (68 (e @ujo 4t
St sl g Gl 5l L6 COx 58 ale jlasl Sl a9 adii .ol oo &3l # JSs jo T azes a5 s
IAVARE JI Ol Slas g < /YA 518 ol jlacsl ol PBlas wps oo lis (F JS0) soges J&5 g Joo bglas o

2dlios @pe e )3 oS okS
Jsb 5o oyS g 0 (ol aenST 51 (30 (S aanST (60 JLasl Glime wos o (LaS gy 5l Ao (ol @l (IS ek
a8liign Jlo 5o (5 TEVIVY 410 el b ssgama 5o o8 5 ol Sloplles 5o o (slocs g 35l anl 3
elaisl ogx 4 1) lhasl 4l jo dwd glacsgu Gl ol 5l 25U ool piiie ()5S wST g0 S we 0 VWWVE oS
REXIPO

by J 3 o s 33 oo b g e 5| o3 S 53 28 YL L0 ol a2V
el 50 oy ST g0 aVle jlacl ms g8 A .ail o0 VYAV JLo jo o3 YAFY L, oo 0 58 (ol [Llic) saome

AYBUS5) asb e i

e Ji g Joo W 53 lewd slacS g G pan | Juolo (055 aanST (60 AVl HLAKT (i S @aje8 i -
(G309l sy ) slool>

s aal Lol bl il o LS VYVYYE sg0 ladoll ol a5 V0 3bls sdgame 4o (55,5laS Lol Cliws
o hwgie jebay a5 Ll RCCEL SN | P S R R S ST ~ A YT ke olKiws FO+ g limdn sga lohsl
Hobas 0,5 Lo e co (nlply S o Bras CS g ;id VF Celu g o)l cdled cell Yoo g e aVll oS
J5955 gg0me a5 WS o Bran S Jlo o pd Ave g 1V 8 sgas (65,0laS SV piile oKy o lawgie
e 31 8l S 3T (6 S ol ame 3boe o o ) (s OVIARS3 55 i 5 i
HLessl COv Sl aje8 adds as jekiie a5 Coles o il oo VWAV Jlo 5o o5 VOVEY - /FA (g5,5lisS & 5 Jox
s 03g05e 4 Sl o (65,5laS sla ey Crlue AVl oals e COv JS lade og,0lis Lol,) 51 4l
S5o9eS Lide 10 COv (ol w515 SlSe g 95 aits .ol ool @31 YA S JS 50 o] doeit cdlds s o]
VYEAD s AVl leasl i 45 V0 bls cogasme (55,3l laiys 5l mupe o 2 j0 a5 cwl ol Sl

Sgdsn e il & (05 3enST 65 05 5kS


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

o) VE) bl oY ojlads et Jlos e e Sl blbie lid Llos a5

S yio g Sl (Bl il @b 51 (LU (0255 a1 (50 Gl 55 (B @598 aadd 6,108 w069,
“pksy 45 A UKD 0l 6,1 mas) w0 b SLines Jlou Sl eslanul b abie 514 o COY jlacl a5 slaais
s cpl (IS jebas s so lid |y Hlessl ol maw o AVl 1,8 ST g0 I8 Lasl S au 98 ands (6,135
d sl g 3l anTd Job o by, Sg 0 (o ST 51 G800 S 0T g0 lail e was o ol
(S o o905 S S« SoSuns ss )5 5l plaS i aS il o Jlo ;o (3 \YADDAYO/IAY leaol gl oogaze 4o
O+/8Y FIYY FIAY YVVIVACS S (5),5laS YT paile) slosl> e Jaig Joo 5 o,y —slool> &5 5 Joo ¢ 255,5

WSS oo piiie 92 A |y Led oS g sl L A6 alST 68 (S 5l as 0 VYT VYVA G

561000 562000 563000 564000 565000

549000 556000 563000 570000 577000

3630000

3621000

3612000
L

CO2 emission /l-l

Kg/m2
£- M 0.01-30
& | I 21 - 20
91-180 L —
190 - 270 N <‘”
| 280 - 400 T
| 410 - 490 ~ g g
1 | 500-5650 [ ] Boundary of Isfahan City AN g S| g
= | ] se0 - 610 = 2
B s20 - 700 AN = - % )
. o 2 4 8 12 16 S g S e ™
B 710- 1,100 R <m A : - = = S y ' '
" 549000 556000 563000 370000 377000 561000 562000 563000 564000 565000
— sosas 3 SISy 0 oled b i gu 3l yin ! 51 236 COY I A¥l il Sl & 598 A ¥ JSob
$lw
549000 556000 563000 570000 577000 549000 556000 563000 570000 577000
N s N
i Wy E § | "3 ) Wy E i %
g i & = g = \ =
g | \ & = L3 -9
A Y [ e !
[' N s \,,\‘L
« S » g N L.“\ \L\ FE
g Reas TRy 2 8 i P g
g \ ~— g ¥ -
s %, S 8 L e
i R )
) !
=t = ‘! < g
- - £ [ L
& g N fE 8 ] g
g ¢ & o
>/ /,7 —~
‘\ Pe /L,, V<
N o p . W
N ( ~ L =] o SN L=
g_ CO2 emission S — _g 2| €Oz emission et g
g ton / year T 2 53 Kg/m2 i o TS Lzl
Il 1.572,670.25" v High : 40.5475 \_ (
BN 544035837 - i
i 2 : - 5 Low : 40.5475 I: z
2 b A+
§‘ [ ] Boundary of Isfahan City S 2 |[ | Boundary of Isfahan City 2
o 2 4 8 12 16 o 2 4 8 12 16
- Km - - Km
549000 555000 563000 570000 577000 549000 555000 563000 570000 577000



https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

3594000 3603000 3612000 3621000 3630000

3585000

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 oy

fidks 9 (A) giriuo (ot 55 awd sl gu 3o 3 256 COY I8 A¥le HLicsl Sl @y 595 4 ¥ S
(B) 254 s

3594000 3603000 3612000 3621000 3630000

3585000

549000 556000 563000 570000 577000 560000
N PR (7 e — s =
tg RS o= Seaal Lk
S

CO2 emission
Kg /m2

621.601

600

LA S e
‘-” O N ak
b= Ei ‘ﬁi
“'.un

SR RARE ire athey o

N
[ ] Boundary of Isfahan City >,
100 N
N
20 o 2 4 8 12 16

5.37124e-15 - Km
549060 5630(‘)0

v v v
556000 570000 577000

— bl 55 S 5lrgyd95 3l Shd G gun 3l il 51 2l COY I8 aldlo HLacil 5o s o7 aidis .F JSCi
ol sl

560000

CO2 emission
Kg/m2

'
549000

— bl 5o S 5lrgyd95 3l howd s g &l il 51 236 COY 38 Aldlu HLicil Sl & joF aiddis .0 JSCb

90.28

—— " . ! Y i
@/
61.11 N 1 .

31.95
279

l:l Boundary of Isfahan City

o 2 4 8 12 16
- Km
556000 563000 570060 577000 562000

<Al



https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

oY

VE) bl oY ojlads et Jlos e e Sl blbie lid Llos a5

549000

563000

3621000

3603000 3612000
L 1

3504000
s

3565000
1

30160

b
L

X000

3940
'

CO2 emission
Kg /m2
61.24
- 39.76
31.78
24.01
16.02

8.25
- 0.478

549060

536000

[ ] Boundary of Isfahan City

o 2 4 8 12 1 SK AN
- . m -
ss3050 70080 s77080 g g‘ :

560000

562000

/
,

560000

562000

564000

bobis ;5 cogas Ji g Joo j showd socss g 3ol j 256 COY 51 sl jLicsl Sl qu e il . S

549000

CO2 emission
ton / year

- csaa

sav0bo

sscogo

sss0b0

s63000

570000

s
Wi

Boundary of Tsfahan City

o 2 a 8 12 16
—-——
se3000 270060 277000

sa0000 536000 562000 570000 577000
— N
| — ~ =
BN \ s [
F = Y
™ !

=4 i Ri. L=
re & RS = =

g - e

e, > I
S 5 s - 5
) LR S S FE
N FE = g g =

& .
N
. 2 S
g_ CO2Z emission S = =1
‘5 <o - £
_ High : 11485\ (
et
Low : 1.1485
'E g- [ | Boundary of Isfahan City 'E
o 2 4a 8 12 16
Km —-—— Km
sav000 236060 s63060 70060 77000

ogos S g Jo

3618000

3615000

312000

%0900

Ji5 g Joog (A) 55 yslisS i1yl 55 wd s gan 3l i 3 236 COY 515 Aldle Lacs! Sl aiaii .Y S
(B) ¢yleduo! el 03990 33 by

563000

3621000 3630000
L

3612000
1

CO2 emission
Ke /m2

3603000
L

3594000
f

- High : 1097.6‘1
| —
. Low : 5.37124e-15

[] Boundary of Isfahan City

—
563000

560000

566000

566000

—6)l (B ) S yie 9 Lol (B piol gilio 51 (LU awST (63 ()5 SlALS 515 S @ jo5 Al A JSb

(Glosl> J& g Joo 9 (o < og0s


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 JLacil SIS (g5le o5 Of

B ol eVl alls LS 00 5555 plaieds 6 e Bblie jo (dend slacs s 3l Sl Jol> (05 9T 0 L]
G5 deST oo AVl el 5l (o5 Vb @y Gl By 5l eslitul b b sl sl asdllas Gl o aBlios 92 @
5 Jo> cnio (ag0em ()8 ((FgSms ¢ By il glaisy po ol e je 5 (emd Sl g I ol
285 el Sladiol e 50 (65,588 DY Tomdlo)gloslr e &5 5 o 5 S 5 lool &5

Glymt anld sk )0 bapn ey ad 9S80S amsT o0 [Lal plie ol (s @l (IS jsbay
Sl e ol oAzl rizan b e oleiol b eogaze ;5 Jlu 45 5 \WABBOYOAF L sloci g
ibos & g Joo 9 (S 28958 i3 4 bgrpe (255 ST 60 58 jLatl (e (n i ol

Olisaeliz g Ol e (Sl 5 sladhaie s wliiie ;3 (Bg) nl 6T T4 ©)90 )3 WS (o0 w3l Aagh (ol s
2z 52 COv 5 jlassl tals jslated calisee slo,Sal, &l gz o] gl 5l og aimlys jol oyl 5 (550
U552 «139+) (UNFCCC) lgpgnl i (ygomailynS” aloz 1 gy jlanme ilises (glaasliplogy Slanl ey (o,
ailed ooliitul ol drwgs 4 (Lbitwws Co Geizmes 9 (T2 10) )l GgemlssS 5 (VARY) 530S

638 @iz g sl e a5 jshaied (60 syl )0 o) Sl Gl oo s (nl Gloadl 4 az g L
wilo)silo o) (ol wlie 51 528 (g5l 4 plgs oo o)l (ol aloz 51 sls ST Gledol 0 hans ) 52,5 s
spbiiedy S (e 05 (35 4 S ST (69 32,30 lwe e slacale 4 o JE 5 ((ed 255 (laelSy
(S 5 092 2l slroyins )3 (silue S wonis 43 55 5w Gilre 13 58 Ll silwe e (Ol gl (2l
G5 e b lgi e pledal o el 53 iy lass il plo 5 st yss 650 5l oslizul sz 55 o)Ll
YU jleil lee b gblie 13 ) 5035 5 s (sLad (5758 b Olgi oo ecnl 2 ogdle 058 (Lnd o g 8

Sle Gl alS b hawgs 1, ST g0 0>


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

00 VEo) bl oY oyl s Jlos o sbapmme ol bl glad Ll 4y 5

&L

Andres, R. J.; J. S Gregg, L. Losey, G. Marland , and T. A. Boden. ¥+ Y. Monthly, global emissions of carbon
dioxide from fossil fuel consumption. Tellus B: Chemical and Physical Meteorology, 1%, Y:4-VYV,
doi.org/) 0NV VT -  AARLY WYY L eoY X

Brandon, P. S. and P. Lombardi. Y+ +4. Evaluating sustainable development: in the Built Environment. John
Wiley & Sons.

Change, I. P. O. C. Y-+1, IPCC guidelines for national greenhouse gas inventories. Institute for Global
Environmental Strategies, Hayama, Kanagawa, Japan.

Churkina, G. Y- +A. Modeling the carbon cycle of urban systems. ecological modelling, YY1, Y:V-\ Y,
doi.org/) +,) +Y1/j.ecolmodel.Y+ + A, Y, <1

EPA, U. YV, Center for Corporate Climate Leadership GHG Emission Factors Hub.

Eslami, M. and K. Faez. Y+)+. Automatic traffic monitoring from satellite images using artificial immune
system. In Joint IAPR International Workshops on Statistical Techniques in Pattern Recognition (SPR) and

Structural and Syntactic Pattern Recognition (SSPR), YV +-YV4. Springer. doi.org/Y «,Y « + V/AVA-Y-T£Y-V £9A.-
Y oA

Fan, Y. ; L.-C. Liu, G. Wu, and Y.-M. Wei.Y++1, Analyzing impact factors of COY emissions using the
STIRPAT model. Environmental Impact Assessment Review, ™, YVYV-Ydo,
doi.org/V +,Y ) jeiar.Y . 0,0),0 0¥

Forouzandeh , K. Y+ +4. Comparison of environmental effects of rail and road transport Silk Road, Y+ Y.
Grimm, N. B.; S. H. Faeth, N. E. Golubiewski, C. L. Redman, J. Wu, X. Bai, and J. M. Briggs.Y+ +A. Global
change and the ecology of cities. science, Y14, Ye1-y1. DOI: Y+, YYV/science. Y2+ V40

Gurney, K. R.; J. Liang, D. O'Keeffe, R. Patarasuk, M. Hutchins, J. Huang, P. Rao and, Y. Song .Y+)4%a).
Comparison of global downscaled versus bottom-up fossil fuel COY emissions at the urban scale in four US
urban areas. Journal of  Geophysical Research: Atmospheres, AL YAYY-YAS.,
doi.org/) +,) + Y3/Y YAID + YAAeQ

Gurney, K. R.; R. Patarasuk, J. Liang, Y. Song, D. O'keeffe, P. Rao, J. R. Whetstone, R. M. Duren, A. Eldering
,and C. Miller .Y « Y ab. The Hestia fossil fuel COY emissions data product for the Los Angeles megacity (Hestia-
LA). Earth System Science Data, ‘. doi.org/)+,°V4¢/essd-Y Y-V ¥+4-Y .4

Gurney, K. R.; I. Razlivanov, Y. Song, Y. Zhou, B. Benes, and M. Abdul-Massih .Y «) ¥, Quantification of fossil
fuel COY emissions on the building/street scale for a large US city. Environmental science & technology, ¢%,
YYVAENYY LY doiorg/) +, )+ Y fesT s VY YAY

Hamburg, S. P.; N. Harris, J. Jaeger, T. R. Karl, M. McFarland, J. F. Mitchell, M. Oppenheimer, B. D. Santer,
S. Schneider, and K. E. Trenberth .Y 44y, Common questions about climate change. United Nation Environment
Programme, World Meteorology Organization.

Hansen, J.; M. Sato, P. Kharecha, D. Beerling, R. Berner, V. Masson-Delmotte, M. Pagani, M. Raymo, D. L.
Royer, and J. C. Zachos .Y+ +A. Target atmospheric COY: Where should humanity aim? arXiv preprint
arXiv:0804.1126.DOL:Y «. YIVENAVEYAYY e ALY ) 2 VVY

Herzog, T. Y-.:%. World greenhouse gas emissions in Y:.o. World Resources Institute.
http://www.wri.org/publication/navigating-the-numbers.

Houghton, J. Y+ +). Climate Change Y+ +: The Scientific Basis.

Inoue, M.; I. Morino, O. Uchino, Y. Miyamoto, Y. Yoshida, T. Yokota, T. Machida, Y. Sawa, H. Matsueda,
and C. Sweeney .Y+ Y. Validation of XCOY derived from SWIR spectra of GOSAT TANSO-FTS with aircraft
measurement data. Atmos. Chem. Phys, ¥, A4YVY-AYAA doi.org/Y +,) 3 ¢/acp-I ¥-4YVY-Y VY

Lal, R. Y-.+¢& Soil carbon sequestration to mitigate climate change. Geoderma, YYY, )-YV,
doi.org/Y +,) +V1/j.geoderma. Y+ £,+Y, VY

Larsen, S. @.; J. Amlien, H. Koren, and R. Solberg. Y+ + A, Mapping road traffic conditions using high resolution
satellite images. In Proceedings of GEOBIA, Y-1.



https://doi.org/10.1111/j.1600-0889.2011.00530.x
https://doi.org/10.1016/j.ecolmodel.2008.03.006
https://doi.org/10.1016/j.eiar.2005.11.007
https://doi.org/10.1126/science.1150195
https://doi.org/10.1029/2018JD028859
https://doi.org/10.1021/es3011282
https://doi.org/10.1016/j.geoderma.2004.01.032
https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24237892.1401.9.2.3.1]

wryoliio 5o ol ludl (0, aST g0 58 Lacil SIS (g5le oS5 I\Yd

Maksyutov, S.; H. Takagi, V. Valsala, M. Saito, T. Oda, T. Saeki, D. Belikov, R. Saito, A. Ito, and Y. Yoshida
.Y+)Y. Regional COY flux estimates for Y++3-Y+Y+ based on GOSAT and ground-based COY observations.
Atmospheric Chemistry and Physics, V¥, 4¥e)-4¥VYY doi:) »,©Y4¢/acpd-IY-Y4YYo-Y. )Y

Manual, E. S. Y+ ©. Energy Statistics Division of the International Energy Agency (IEA) in co-operation with
the Statistical Office of the European Communities (Eurostat). Paris, France.

Oda, T. and S. Maksyutov .Y+ Y. A very high-resolution (¥ km? Y km) global fossil fuel COY emission
inventory derived using a point source database and satellite observations of nighttime lights. Atmospheric
Chemistry and Physics, YV, ©£Y. doi.org/) +,°Y3¢/acp-Y V-0€V-Y.))

Oda, T.; S. Maksyutov , and R. J. Andres .Y+ YA. The Open-source Data Inventory for Anthropogenic Carbon
dioxide (COY), version Y+)1 (ODIACY + ) 1): A global, monthly fossil-fuel COY gridded emission data product
for tracer transport simulations and surface flux inversions. Earth system science data, Y+, AV.
doi.org/Y +,2Y3¢/essd-) +-AV-Y ) A

Oil, M. 0. Y YA, General Department of Health, Safety, Environment and Passive Defense, guide for calculating
and reporting greenhouse gas emissions.

Peters, R. W. Y.+, Climate Change Impacts on the United States: The Potential Consequences of Climate
Variability and Change--An Overview. Environmental Progress & Sustainable Energy, ¥+, At.

Petit, J.-R.; J. Jouzel, D. Raynaud, N. I. Barkov, J.-M. Barnola, 1. Basile, M. Bender, J. Chappellaz, M. Davis,
and G. Delaygue .Y 444, Climate and atmospheric history of the past ¢Y+,+++ years from the VVostok ice core,
Antarctica. Nature, Y44, £€Y4,_ doi.org/) +,) + YA/Y - Aed

Robinson, S. a. Y+ Y+, Climate change adaptation in SIDS: A systematic review of the literature pre and post
the IPCC Fifth Assessment Report. Wiley Interdisciplinary Reviews: Climate Change, e%eY,
doi.org/Y+,) + « Y/wee. VoY

Scott, N.; K. Tate, D. Giltrap, C. T. Smith, H. Wilde, P. Newsome, and M. Davis .Y+ Y. Monitoring land-use
change effects on soil carbon in New Zealand: quantifying baseline soil carbon stocks. Environmental Pollution,
Y1, SYTV-SYAT, dod.org/) ) )T/ YTAVEQY (1)) 1Y E4LE

Shires, T. M.; C. J. Loughran, S. Jones, and E. Hopkins .Y+ +4). Compendium of greenhouse gas emissions
methodologies for the oil and natural gas industry. Prepared by URS Corporation for the American Petroleum
Institute (API). API, Washington DC.

Solomon, S.; M. Manning, M. Marquis , and D. Qin. Y+ +V. Climate change 2007-the physical science basis:
Working group I contribution to the fourth assessment report of the IPCC. Cambridge university press.

Stern, N. and N. H. Stern. Y+ +V. The economics of climate change: the Stern review. cambridge University
press.

Turnbull, J. C.; C. Sweeney, A. Karion, T. Newberger ,S. J. Lehman, P. P. Tans, K. J. Davis, T. Lauvaux, N.
L. Miles, and S. J. Richardson .Y+ Y e, Toward quantification and source sector identification of fossil fuel COY
emissions from an urban area: Results from the INFLUX experiment. Journal of Geophysical Research:
Atmospheres, VY, YAY-YVY, doi.org/) +, V)« Y/Y N EJDYYo00

Uddin, W.; A. Ahmed, and M. Ali .Y+ Y. Satellite Imagery Applications of Urban Road Inventory, Traffic Flow
Attributes, and Road Capacity Assessment. International Journal of Recent Development in Engineering and
Technology, Y. www.ijrdet.com (ISSN YY¢V-1¢Y0)

Wan, J.-Z.; C.-J. Wang, H. Qu, R. Liu, and Z.-X. Zhang .Y+YA. Vulnerability of forest vegetation to
anthropogenic climate change in China. Science of The Total Environment, 1Y), Yi¥y-11¢),
doi.org/Y+,) + Y1/j.scitotenv.Y+ YV, +, 00



https://doi.org/10.1038/20859
https://doi.org/10.1002/wcc.653
https://doi.org/10.1016/S0269-7491\(01\)00249-4
https://doi.org/10.1002/2014JD022555
https://doi.org/10.1016/j.scitotenv.2017.10.065
https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.2.3.1
https://system.khu.ac.ir/jsaeh/article-1-3266-en.html
http://www.tcpdf.org

