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This study analyzes the environmental consequences of urban development in
Tehran over a 10-year period (2014-2024). Using a descriptive-analytical
approach, secondary data from official sources were examined through trend
analysis and Pearson correlation. Key findings show a shift from horizontal to
vertical development: building permits decreased by 42%, but the share of
high-rise buildings increased by 33% to 64%. Air quality improved slightly —
clean days rose by 31% to 17 days — yet PM2.5 levels remain 3—4.5 times above
global standards. Per capita green space increased by 15% to 6.8 m?, but a 26-fold
disparity exists across districts (2.9—76.8 m?), revealing severe spatial inequality.
Water consumption rose by 9% to 250 litres per day — twice the global average
— and the mean annual temperature increased by 5%. Correlation analysis
confirms strong links between urban density and environmental degradation. The
highest positive correlation was between population density and water
consumption (0.71), while the strongest negative correlation was between
building density and per capita green space (—0.67). The study concludes that
Tehran’s urban development has led to densification, worsening spatial
inequalities, and persistent environmental crises. Recommendations include
revising urban development plans, equitable distribution of environmental
services, water resource management, expanding public transportation, and
increasing green spaces in disadvantaged areas.
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Introduction

Drawing on Will Durant’s observation that
“history is a book one must always begin in
the middle,” this study addresses a central
problem in understanding Iranian culture and
civilization: why Iranian society often appears
insufficiently aligned with the rapid political,
social, and cultural transformations of the
modern world. Rather than interpreting this
condition as resistance to change or a deficit
of modernity, the research problematizes such
assumptions by focusing on the deep
historical experience, distinctive geographical
position, and long-term civilizational logic of
Iran. The core question is how the duality of
geography and culture has contributed to the
formation of a specific Iranian cultural trait-
resilience-in the face of political, social,
economic, and cultural risks, particularly
repeated external invasions. By examining
this resilience as a product of historical
continuity and adaptive cultural reproduction,
the study seeks to deepen historical self-
awareness of Iranian society and to offer a
more nuanced framework for rethinking the
polarized debates between tradition and
modernity ~ within  Iranian intellectual
discourse.

Methodology

The research is fundamental in nature. Data
are collected through a library-based method,
including books, academic journals, and
online sources. The methodological approach
governing the study is descriptive-analytical.
Within the conceptual framework of
“geography,” “culture,” and “resilience,” the
study seeks to examine and analyze the
relationship and interplay between geography
and Iranian culture.

Results and Discussion

This study argues that Iranian resilience and
civilizational continuity emerge from an
organic interconnection between Iranian
wisdom, the cultural capacity to absorb
external domination, the deep bond between
land and identity, and the political
organization of space within Iran’s unique
arid geography. Iranian wisdom-rooted in
historical experience, geography, language,
literature, and philosophy-has functioned as a
key adaptive mechanism, enabling society to
endure foreign invasions not through passive

resistance but through cultural digestion and
selective appropriation, as seen in the
historical transformation of conquerors such
as Arabs, Turks, and Mongols within Iranian
cultural frameworks. The intimate linkage
between land, religion, identity, and historical
memory has further reinforced a powerful
sense of territorial continuity, while chronic
water scarcity and environmental constraints
have shaped collective cooperation, strong
governance structures, and a cautious attitude
toward rapid change. Together, these factors
have produced a distinctive worldview that
prioritizes continuity, balance, and long-term
adaptation over abrupt transformation.
Consequently, modernity-like earlier external
influences-is not rejected but gradually
absorbed and rearticulated within Iran’s deep
civilizational foundations, rendering
simplistic binaries of tradition versus
modernity analytically insufficient for
understanding Iranian society.

Conclusion

Arriving at divergent conclusions from the
same data is largely rooted in the interpretive
lenses and methodological orientations
adopted by researchers, often shaped by
external intellectual frameworks, a dynamic
clearly evident in the present study. When
identical findings are interpreted through
orientalist perspectives-such as theories of
Oriental Despotism or the Asiatic Mode of
Production-Iran’s arid geography, recurrent
foreign invasions, and resulting insecurity are
taken to explain a rigid resistance to political,
social, and cultural change and an alleged
incapacity to accommodate modernity. This
research, however, advances an alternative
reading: these same historical and
geographical conditions have cultivated a
culturally embedded prudence toward rapid
structural change, grounded in religious
worldviews, agrarian and pastoral modes of
life, and a long experience of negotiating a
harsh natural environment. Rather than
signaling stagnation, this orientation has
enabled Iranian society to approach
transformation with patience and deliberation,
repeatedly absorbing and reconstituting
external cultures within its own deep
civilizational matrix. Like the Persian carpet-
whose beauty intensifies through wear and
washing-Iranian civilization has historically
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renewed itself through crisis, drawing creative
strength from pressure and adversity. From
the engineering and social ingenuity of ganat
systems to artistic and cultural production that
achieves global significance precisely by
remaining faithful to local authenticity,

Ethical considerations
Following the principles of research ethics

The authors have observed the principles
of ethics in conducting and publishing this
scientific research, and this is confirmed
by all of them.

Data Availability Statement

Data available on request from the
authors.

Acknowledgements

First author: Preparation of samples,
conducting experiments and collecting
data, performing calculations, statistical
analysis of data, analysis and interpretation
of information and results, preparing a
draft of the article.

Second author: Preparation of samples,
conducting experiments and collecting
data, performing calculations, statistical
analysis of data, analysis and interpretation

Iranian resilience is best understood as
adaptive compatibility with the Iranian
plateau’s geography, producing a form of
universality that emerges from depth rather
than imitation.

of information and results, preparing a
draft of the article.

Third author: Preparation of samples,
conducting experiments and collecting
data, performing calculations, statistical
analysis of data, analysis and interpretation
of information and results, preparing a
draft of the article.

Ethical Considerations

The authors affirm that they have adhered
to ethical research practices, avoiding
plagiarism, misconduct, data fabrication or
falsification, and have provided their
consent for this article's publication.

Funding

This research was conducted without any
financial support from Payam Noor
University.

Conflict of Interest

The authors declare no conflict of interest



Y 150 1A r UP’.»W

L)

YYAY= YIVY 5 S SO UL YYYA —$¥8Y 1 ls LLs

Homepage: https://www.jgeoqeshm.ir/

Ol ! Sy 935 el

OIRF SIS 55 S slame (5 Il (AL 9 (6 e drwgd Sl o3
TS Sgpallis d Canni I 6 il (arione B9 ol e
mojtabasalimi@hormozgan.ac.ir :eblly .yl ul ¢ e )iy <5 10 0 oS o b 008U g} oy Glaisd g ilalllas 09,5 )bkl .Y
mjahangiri7878@gmail.com :asblly .oyl pml ¢ )5 ¢ o0ylg> ol8uisls ¢ oldlyin pole ouSuisly ¢ b (sbdlyse bl w8 Y
saber.n.chegini@gmail.com :aebbl, .yl acudy ¢ oMl 531 oKl cusy dsrlg ¢ gulows (gLl i )| ol )5 ¥

sAS>

Al wleYb!

a1 VY UAYAY 0L 50 )05 (64 drwgd Jrwsio s j (sladoly Juloo 4y (imgds o)
908 8] 3l dnwgi (5931 &S A o0y LS gy Julod g 495l slaodly I edlaiwl b .l
sl prew bl sl jials o FY Slasle sladlyy slaw il 03,8 o
ey Lili8l) aisld dety (Sl e CuaS o do > £F) cil il aoyd YY adends
csbad &l s el Sl 3kl 5l ¥O B liseens PM2.5 clale Jg ((jg, VW 4 SL
ol 05 (gl b s L bl o (gl V8 OME] Lol oy moyoyio FA & Gow
300 0 Lo g (Gl xSle 2l 93 59y 03 1) YO) €8l (38l 200 4 O Wl s B e
i (Stungo g (+VV) Ol Brmo g Cumor o515 (2 (598 St (Stupon b Lt 21331
w55 b Sl daly eaiSanl (<0 FY) e glad Wl 5 Slisle oS15 o 68
slaglze g (@Uad 6 plnb gjlonSTite b ol (50 damg 165 4o sl G jlame
stjlame Olodd (S55L g lagyb 2980 drog Cusl 039 olpen (Jamelins )

b il J10y08 a8 sblie ) S slab 5 Copie Of wlie jg GYole

iy dlis tllie 43

WPV il s g, b
IR VAV SO T TR
N RIIR VAT RS RO T
VEeo/ YV 1yl & U

HERS{PRW S

Slosoly g b drusg
o CoubsS o ool j
RSN 2l (gl b
Ol

Cilmb L L 5 (6 o drmwyl Siialyad5 (VF+0) . dl o ¢ S Lol 5 imo (6 Sl ¢ imo ¢ gonlow 1L
DOI: 10.22034/jge0q.2026.582436.4451.Y¥-\.(SY)V « clailaio o3, asliy g Lol an o)) b et WS 33 St jlansro

w8 Jlo bjgel dunwge 2 uil



mailto:mojtabasalimi@hormozgan.ac.ir
https://www.jgeoqeshm.ir/article_227702.html
https://www.jgeoqeshm.ir/article_227702.html
https://creativecommons.org/licenses/by/4.0/

e OoR g (ouda [ (3] 305 Wi (IS 33 Cannny jluzmo (55l (S g (6 pe drwgi Sy o3

Aodlo )

codlaidl ol ;3 (glod S (sladely 45 395 0 Hlowd 4 v 5 Camnr ()8 SV 935 350k 5l (SO (sl yoad 0] 38
» ol S ) e 5l Gl e Glojle GBS olil sl 4l olyen 4 aecin ofighs g (sloi
ox) (UN-Habitat, 2020) b ol 3] (¢ e jobods od] cloand ;3 g ] 395 o0 s si g 3,15 g8 b o
Cumjlae CudS g (aub @l p lablon )L lojen bl 03)5" wal )b (olall anwg (lp alacus b @ ST,
CotS &S WS o oo (Sibigi S50 alie 4y b g M ¢l ol yo (Grimm et al., 2008) cowl aidls )y
(Flint & Taylor, 2018) cusl 03,55 Ngn yguiS p )d6 5 Lo copie o)l ¢ Slusl ool b da ] Jaisecons
SIS (08 298 0 A3l (60 Canpjlame o 55 Jalos (St S (S plsiear ol g QLIS (60l drwgs
Endptnj <l g lsn (Sl A5 Guw (sl Wl ol 4 (Bl )l i g Gleble o815 Ll da e
SIS s 5 Ly ol g (59501 48 Whools (L Lo _imngy -(Alberti, 20053 W, 2014) Sl yoxio (¢ e
ly (S5 cutS s &5 dga (59l g Ol 2908 ulas sl yly50 (Seto et al., 2012) 3l oo 5 (ladely cad )
Sl e opbole 4y 1y paed (S5 oBUle ((2ldd (slo s pl b i g Sl ladleo oo g b aShy cxind oo ialS
5 0391 olyod oL (o3ydeliy i b Vgamo it bl cdawgs > 53 (slo S y> (Homer-Dixon, 1999)
McGranahan & Satterthwaite, ) ol 03,8 L5 |y Ol lio p jLid § juw (slalad zals doa  (Sogll las Y
P Cojlame 0,55 48 Lixe cpl 4 1l (08 Sy b Bluwo () Loy B )S 115 g 3,90 a8 azs] (2003
g i eleia) la 5 o g o Cupte 2l el dapl (Sl oSl s 4 Llg e o jp NS
QLS (s 0ed dnwgi Glojen Sop Sl padld (liges olul b (ppCaseny 5 (2 FS)R lied GRS RSN
0538 @olatdl clad (1 ek 9 ol el coily plgisr o5 cal (SehgSs Gl il 5 arecanj clag e
drwgs 9 BCld 3 jod Camon 15 (WA () Ke  315aile) 315 (ol )08 Jlis L 5 (LS pllas )5 (520 oGl
ORIl g e (sUad Al ol dga CodS GRalS sl 03,8 3)lg o cpl Cumjlae g (295 B LS (o jlgtel s S
wlosls )5 psbicos |) (S5 b g Sl Cutel & st g amecum ol st 3l wol Bpan
OIS el Gl o 55 Kg) & a3 oo L Sl dacanlis (S lpl S92 b (WY (kS 5 Slso))
S5 ol b bl ol Wy a3 o JS5 1) 53l gy s asul (VY (ol3 )l paed) 35l sl liomas
5 Slax] laaloyuw b o Sl Sl s (Lo 0538 (0l slaadlie Wl oo Cunyjlazme (o 55 gt sl 0
il 2 g 28y 518 oxs o e S 31 olad asmocansj sl om0 Silsdy S aonid |y L plovad
s 53 (paseiio Yo Ll clailyyy (06 Aoy adrocans s sladoly uyp & olpl 53 (s3300 slaingly 4251
ol Setalysis Dlas g o ammecn; lassly (eaJ5- plad anld lisa |y (s ped dneg 4 2)b a2y (gl LS
Sl ans > Glid s el dngi oS Cunl cpl gy ol ditne (bl (pl ST s diepllsS g2yl 53 1) ooy
A5 ) )05 RBMS (S35 ol 455 lasaly cul g 00 laomo s slooly 1AL & 2ele (S s 42
Voo oy Cyoud oS o (VA Y=ITAY) dllwod Loy Judod 5 cowoy gl (glaodld o aST L pols g Saad o )8
Calp B b (IS sl d:00 sl (b sal9 o (St ol g (aomecans s slaoly (60 drmg Olee
25l o2l 8 oSN ol (St el |



Yge0 ‘Yb)W‘\‘lb)ech‘Md}i}MUﬁsw’)i? 7

GO0 Al 9 (S5 (o Y
St oolo U (o ol 51 i8Sy gd 5 9 -Y
= gd plie )3 1) @lie Sy g 9pel8 Lad ¢ usliw 0508 (e dlaly &S sl (1 395 S sline > St
slocad )b s Sl wl Gos (b @lio dojye (ldlyr Cusdge wilo Lllse 059y cnl 3 S (o Jibs el
(Sl i |y L8 5 Lol o3k 1y g 5l (I8 dlo) 2 o opmino o 5,08 ol yeolic «iznj s
5 ot e s 5y ele M) MBS ¢y e y3rls b it 008 bl ccloamd 1ol .l o )8 Jlos
Olpedr byl s po cpl )3 a8 e el o 3)ly S35 (o (o 5 oLaill laaSiud ;3 by jped A 38!
(Agnew, 2003) c8,5 JS5 €5 Sstsh 5 porde 9 b 2ok )15 (slassly
@ M (6 S ool § Ailojun Cagtal ()18 (63 nly (slaolo,S Al e @ead Jore B o g le ol )
J(Brenner, 2004) 1l yuis Sl pas )0 € dlaidl § ol culd, Lol oba e » b o <)y s
(paS slalils ¢l slogyss Jolod sl 4L e unsie b (8 o T3 S0 (5008 dnmngi it ()
9 a3l (bo ((Seth i) sladice) 4 a2 g5 (g (3 Ay oS cplpls el (pLad glacll) 5 kel (shate
(WWAY 332 (hL) 92 aalys aLIS Julss
b drwgi U o a3 16 phew drwgs Y=Y
2255 3y il 5 (6 IS sloial (laBl sl & il gamiy osrde (S dwg
(5 LBl dnnngs g L Loy S Cumar Gl (IS 0y b B3l 20 Bae (5 jaes dnmgs eyl sl
Cnild o (Sejd Gy g1 iae 9 ot ] |y dxasg o)l (ooliatdl asy (ol 5> dudy) oS 0lSS oyl o0
OTAY b
310 k5 = (555 CodeS alS g il o515 ((Sogll (aldd (sl o | =g ped ML 1331 L Lol
& g2 N (S dasgl o sdonil 5 5 ged poiin (oBly dnogt & Lag3) (oS Wy 5 Wiy 4l 4 g
(Pacione, 2009) cél sgw )b g jpomocdlic a8 (lad,S59) (souw
45 sl lanwg Collae (60 drwgs ez b3S 3

A8 oot |y plas cllae @

syl |y Sujceas @

A8 b ) canjlace @

a3 il ) b gyl @
(Harvey, 2010) 35l ;15,5 ol ol g yols s celajls o 5
D95 o A LU (clanwgs g (6ol (il b (g plpb LA s jlaxe oy A yoie &S Glamwgs o oplplo
Lol (i g (oLas (2],5 55 e T
g bl ) (edbatl g (el (o)) ¢l a3l 3 pe5 1515 Slien (AUl bnygutS LS pllas )3 bl
@) glodys (Glee ol 5 a8 ol (IR didpmws) 580 Jlid (glacuo b g iy Sloss ylojun 35 5o

S oy s B S g Cures LS My g 00,8 Dbl sl (sgw



v Ol )50 9 (sonbus /(41 585 RIS p3 o jlawme (6,10 (o Gl g (6 300 Arwgi Sl 95

f}/w cdgy sl wlaw J,58" Glate o el OllasMe ¢ Jo sl does olas o])5 58 105 « Siidy 55 Jlats ]
(Agnew, 2003) siS" bags 1) olew 58 5 (o plous] U aGS' o gl ya8 & 8 10 lgsay ) cowly
Dyl sladely S5 opl Ll

2Lad splplb paas e

b mle o jlis @

Sl Gl e

e A9y GhymS @

.(Brenner, 2004) _uwjlswe sblpu o5 IS5, @
polss Sl Jole (15 (ouoliuw oB0le &S dimd oo (Lt b pimgy ol (pLidd (2])S35 503 j)b K903 (5 35 00l 5
OYAY (365 YR (g9ip0) Cuwl G jlazs  jLid 4 yilgiol duwes
Slaal g @9ce 15y o jlawo (5 )luly £
ol 35 6,8 Sasels) slacdfs 5 Ll loclled slon Jole i 55 e AUl & (50 Comjlan (55l
wile ol yadls Jold pogas

oo coas” @

o slalas bas @

Sl Jials @

S35 Ay e @

(\Y’ﬂ' ‘L;w) ‘_,’.’.MJ& ub.‘ol?u ﬁlﬁ 5 6)91;.;13' L
S dawwgd (ST .05 o 0)lg sl asliae HLid (oolasdl culled 5 Cures STy ¢l y05 Aile (ol o s G MS 3
O3Bl 5 e slaliad o 5 Ol e Cdldgn (Sogl s plassly @5 Pl S5sST slacadgize & a2 g g
(Beatley, 2011) &5 o jop (s jlaee @l bl
S o 23 1y pmdl s o8y Lias ab (slaCud b 4y da g (o dxcwg 45 5 wST o pd ol cloay ks
(WCED, 1987) &5 o a8 s 1y oail (gla Jus 3ot aSL
S sl (51l 9 (§ e drwrgd S35 Wig 0=
2 Sk 955 Slosona ol 4)bgd 5 (5)lis Lo ¢ e (dlalaly Cnjlase (5lk 5 3 Ay Sihs) (e day
daiogs dﬁlw - sl il 5 plie (amass ( 5ale il dacdls 5 0 dos 5l = o oo
(Harvey, 2010) x> o JS5 1) boypas olad
09l & eswl o (3 .08 e ade il GllasMe y GaeslisS wlbw syl dya iS5 (g )by

Higdiee i e ol



Yge0 ‘Yb)wc\ib)chd‘djb&od}g’)MU).gsw’)i? A

aeliy 1y Lol sl oS secdls (53008 e i 1 (36 Tyo lsiond |y 06 mjlane sty 5 ol
O A5L80) 38 loss (b 1,559 a5 5 o S5 Sl

L g &,08 ¢S50 Wigm 16 poew Silig95 . 1-Y

Lad (aalejlo )3 b e S 0fagds bn e (3l i85y «Sihyo3] (s 5l (s (S1a3LS plgis e (6 oed Sty
W (63las8l gla el b ures bl ls)..o by pbato ol 5yl 08T oloas Laslgy 4 o IS5 g )08 W5
dosngs il oitns ;35 Mooy g o 28 45 1 a0l oS K9 o oguaime (St (S50l 4L
J& sl sls lgieds bajo 5 MS s l> oyl yo (Taylor, 2013; Flint & Taylor, 2018) 51> o jsiS Cogn o
s & o s ol (Jerecin j (5,l0L (Sassen, 2001) cawl 038" Las &y08 Wlgiil 5 CaaSls polis sly (g0l
b g5 465 12 g oo gumte Lmdj Sy slad SHS polas gl wlaol (gladlie oL ¢ g 50 Co pie dliins
ly oS Suubigss ol g (o Cusol puiiwno jobo dy oy oyl el g (olaidl ¢ siuw (s> S5 > M
15T o )18 s )3 a5 RSB 590 BB 2 3 Sl 0 Stimgl i) e 1 183 e )15 bicos
(VPN o 38 g (o) dirloi o (Byme y9S (Seihhs JB 05 plysar |y ol 5 00,8

4 (st 50 Cawl 0 s Sty Cllllas Lol (slaygome S (S 4 3] slvans 3 atelun j Cuisl porde
bl 5SSl cotel 5 " et Sluigs” b emlie gyb b el 55505 ool liyig s Byas o il
Homer-Dixon, 1999; ) cul 48,8 5 3 1) Ca jlawe <o 55 o SS9l calio DguaS ¢ coulBl Clyoss ozman (Lliwo o
o Catel (gly shagg asly ¢ oo o G add & W o i MST 3> G jlaie o 59 lale oyl 5l L(Barnett, 2001
LIV ) en g Lolasls) sl 0dgy dr 4 VA amd | i j e jlis (59815 87519 o pidelis 3l a5 baszo
(IR )y g Libasls) slaiseel ma 4 s 4 05 Can 3 g )d8 Sluslio 0B ol 5

oo (Seihs sl g o 65l Shomis slaas L 1 (S plsiear 6aeb Cmpjlme CubS wogylr ol
SoolisS b wlw doeis y3 a5 WS o ST (VFY) 3 Bolo S s Lo ya8 4 o ], o Lialls
DY o8 Bolo) wloas b8 cowly o slan! cllae g )l cuw ol porae 93 ¢ golaidl

S5 - sl 1B Ol e dnsags A-Y

S9biee A (Setkg) —2lad (sanl plsieas (e b S 1018 G ) 18 Sk 5 ol 3 e Ay
s laio el 1038 o 18T o o )3 lacs b 5 plio <005 i g 3l (55,55 ) b (aldb (lojls oS
LSJ‘)K » d.i.l) cwu)Jaa:?u w.a.«S 9 é)Lx d)..m » 1agd & (M&]JP L7 o.).wd)))d,ol))) chuSI).: l.: ob)_wﬁ) LS)‘P(‘*’ Wy
a=wgi (Knox & McCarthy, 2012; Pacione, 2009) 5,135 » 1 50 o )8 J& 95 oy i (Sidyds



! O 50 5 sonaw /(31 05 RIS 53 Commn o (55l SIS g (5 R Arwg Sl o5

3 i 5 s el 35503 4 Sl o apmatin) Sacud b o 59 s ol (gjapaeliy 86 5 ojlsel
S g o] (Sihs g2l Sl lysar ) S (slel g (aldd plruil ol ol Jl 5 055 oxie 4
S35 (5 2 Ml 2l U 859 9 (6 R S jlagee A-Y

B b ol Ws o " et clis” porde (g pd Cjlane § Sil) Som 0 S wmlie IS
g ol g2 D o > CEIESy poboar RS drwg (Jaracuns) slasaly o5 W o LS Sl .l T L8
sty o Gins g s (o) clbaSids g ealled ]l (£oSI Mo Cobyn caid lab ksl b blsyl > asly
(o yawd (p yieS g Jaorecuj (gla)lid oy i Gl (g yaid jd )55 1S WM (Harvey, 1996; Douglas, 2011)
(Bullard, 2005; Soja, 2010) 15 e 4,56 |, wles Lasses &,

g b clie o il b il gpl o8 am o0 gLt plped il )3 (2lodd clae b)) (I sla gy )
(oh)Sen 5 (gienl) Ciwl g9y Jaecius ) g (Simyd  slain (gdliaidl aliswe slal > (gdaxie gladlais sla ol b
Gyl o a3 sl U8 o g5 (ol Sopel e 40l & 0Ll L 3 (V) 3 Bslo (1F-¥
s g b Cunj a8 S o a8 5 wld o sanlie LB « clainl oby o ¢ € oolamdl § Jad (6l pb» & olad
Mol ¢ Jasmotan j Olblre @jg 3 (2lad Rl cpl (W4T 3 Bolo) wlosd GreslisS” lacwlus (L5 lo]
2lad (o i 65 JSub g (o plonal s o eloinl sla (Lo )b s a4 Klgi e ST )15 core (Sl
D9 yie

Swialioi (idlegd 45 (DPSIR) soly =, Lid =S yoxe cog0do Juo Y +-Y

w0is &) (OECD, 2012) (¢3Laibl desgi 5 (£, Kan ol gy a5 (DPSIR) malyy =)Ltb =S jxe oggibe Joe
Ol 31 ol slasaly 5 sl 3,y (sla)lid cangs S o (slagys oo e Llgy Julos sl siapllss g2l
sladaly (ol el dlal Wl B el 00 3l (Seth 55 2,509y b Jdo ol cpimgR ol 3 S (o0 2l 3
bl cpl s by 5 ) Jaee

Slrgys Hlaisds B80Sy il g jlwacdln ioli8l (o)l = eolasdl claclad 8 el (Cuxes A BS yomo
S e Siptaliy oSl oSl g (alad Clogeal )3 Ay & Lo oo Cgune (IR (6306 drwgd S e

Adis g 335 135 9«0l g (50 Bymo Gl G g 5L laliad jials ( Slaslo oS5 il b, Lubd
i ol ot |y e S55JsST syl g 00 Lty S8 o | oS it ol Lt

e s CuiS (il g Of wlie  )Lts (WLl slajy, GRI5E) oo CuieS Bl G (sLab &l JialS asaly
it o ltd ) paitas cladoly

sbaloyw cuaS (ials o glwsl Cuiel Cam i 4 Wlgi o bdely () poli (518 (e 31 Siligd sldaely
Oy s (Selss olSole cinadi Coles )3 5 (s pd Cuprte 2L SRR (ldd (gla gl b ais ¢ slon]
P9 e (o )18 J& (y9lS

@8 &9 U (aldd plojlw 51 iS55 9 (650 drwgi Mg VY-

250 A (Sl - 2lad (anl 8 lsiea e b 2B a0l 8 Gl 518 (Sl g Con )y 0 (s4h Ay
SRS Ll )08 o b o o )3 I )b g lio )8 @5 g s (06555 1) oesb (2Lt lojls oS
b odcsi bl «s38 oSG b (535 poiz wiS1y b 03, 28) (5 o daogs (555 g 09 45 S o AT )00



VYg+0 ‘YD)Lo.vt’c\ib)sbcd‘dﬁ.b}.odjq.)mu).gs@’)jq A

3 o @38 B (9l5 plyieds ppd (Kb g5 2Ll aSl el CuinS 5 e Brane y ladd & (aSibgs
.(Knox & McCarthy, 2012; Pacione, 2009) >)l55 . 5l

slaliad i 5 5Dl 6 p)l8 e e Fleiblo w15 LI b g o 1l (iayanliyy 86 5 ilsial (6 ped 4o
55305 G 3l 505 (sow 31 (Alberti, 2005; W, 2014) 13 o Cisn |y o SKaolsS] sl o (5o
ol i i ol (eloinl Sla i A5 g 2ldd o plpl g3k 4 e Sl ols (slagise ) oyl
e a2 o Jlo 3 e B35 pe 5 o slagb & (e B3 & ol 85 ol o3l jlaia T8 55 (g3l
5 2l plxasl 35 pol cpl (VoY (33lo) Wil po 4835 (gla Sl ,luLL (sladeing aouis Of (abab g ol oliy o
S o cin o (S5 2018 Sk Glgieds 1y B el

(i e (o Bgm 2 el g WAl (60 dnwg aenn ) sadely (o p 4 3o (loll g Slallla
35581 = pliab bl S plgiedy 1y b danyimgsy el 3513 2T ot lasee (lapllas 5Lt 5 e 2L25 (oSl
D Lld drwg ladely Cls (gl (g3g00me cudyls &S W51 o Hlai o

o amecans; BT 4 0l oo eloinl = plad (cail B 1) (50 drmsg s ped gLl szl 52 (Y2 0R) Wgeusly
4 e (s e drngs b dny (1850030 & S oo ST (g5 el 2 2lidd sl 5 oS5 ey oS 5l (o
QLIS s e S jlae oo p 3505 L (Vo VY) oIS 39800 (6 b Comglasze Bluws S LIS S sl Jolos
e gl Sogll a8 5 b qlio o 59 (3PS Spslol GEalS cargo L ja b (yjltel dn g 45 A
555 o JS5 Lad s 3 oSl oldlin BID glosyty (60 G jlaren g o3 1 385 oo

ol 3 lodas (i &8 Cousl dine 9 03,8 (B yme armecann Sl )bl s)g ()9S Glyiear 1) bnjpad (Vo)) Coon
So it (64 bl ¢ (sldaug Slogonai doni 1yl olai— clos] Lice aSl o aub Lito & ol bl
Sherteliy Gind g QLD (puli ppad &8 3 oo LS chragd Sl 53 (gl o (suoppr b (V0 F) Cag &l 5 olallS
alasly Jos po3) o o 29 o (daatnn it (tnlS 5 O lie  )lzd doa (Sl (tljdl a4 jomie ¢ ol
)3 15T 0 olad Calo Cgple > Camjlame 5 (60 dnng

SRS ALl dewgs (Lol lassly I (S 1y (2Ldd o pl b ool gl i osile »» (VAVF) Lyl
cllas porio gyl L (Y4)0) Iigw d5d 0 2eie ol Mo )3 lamoluns; Skl g o Sagll 55505 4 45 2 o
Ot 5 B9b oo 2555 5 0ed lalidd ) b G pguody (6 rd dxg areen ) sladely &S amd e LS LS
Db b olas cile jd ad) g plpl

2 et ) Clbbre 55505 Lol Jole 1) aYolel (b dnwgs ooy clis y 3505 L 5 (Y2 +0) Y
5 G} £95 1 (aipd il by sladllan )3 (V410) ylSon 5 S oSl S o (B ymo (s 0ed )12)55 S Bblis
1) o yaed Sa59o8T (sl 64 005 J5US 5 03088 drangs &S i3 o0 LS 5 03,5 (s |y (et Closs
WS oo (Rl by

Pt 3 (S oo (SIS dangs o S o 1T dajpd B8 Sl Mgy o b (YWY e g g
Sk (s b (wolisdpgy Cgyle (VY g9 sl Slea e 3 Comnjlazne 055 g (rn) S S Jelos
ot 3 42l a3 Sug) 9 g B (b laplla b (oLdd g (oSl Jald (sS4 el 1y b o



" Ol )So g (conlew /(4 5 SRS WS 33 Commn jlaseo (5l (Sl Wil 5 (5 0 Arwgi Sy o3

350 ol Sl i &S 458 o Byme bigy olaailal s |y e 3(¥+ o A) LSen g 02,5 a8 oo AST (6 b dauogs
)l @i Gpae g (Sogll «So5gds8T slads o onitane

CudsS (6l e o ke S (S 1y JILL (b dnwgi (o la et (IS 53 5 VoV 1) doeie Jlo lojlw
el lassly Joow o5 and o0 LS ()b dindey Egetme 3 NS (o0 (Byme D (pdiCunm ) g Sl
g2 dalgd SLLS i g jasl (Jdow (S sl pl g s pped colo ((oldd dn 4 dag gl (g0 drys

Siaebn 5 6ited Ll o)l e 5 (0D dngi 0jo> ) laiaghy il (k2 BB s ol
s oo = olad do LS Julos 131 Lo )] 51 6yl Lol el o plosl (g s

o hemecun; losaly o5 Wb ol slojed (alad calo i Lol belgs | (S ) s ed aswg (W) ()b
Ol 0jlgel Jolos aomeeii 1y (6300 Camajlarme (VTAY) (S5 ol 4Bl gy (slodinl 36 & pgumas Lo joS S )3 0394,
S o 15T (60 e slagl CELb ) lad oS Cuanl g atudly (b (Sl i 3 Lk
WL ol sl a8 demogs (o950 o amd o (L5 (5500 Sl doosd 9ol 395 Slallls 1 (VYAY) (s,
9 S Col odnaloml (amoConn (ol pb auis 4 dis cpl g 48,5 S8 (ame lacud )b 4 a2 (9
5 b b (poritane bl s b Canmjlame CuinS il g Ol wlio o 55 dgn (Sl & wimd oo L5 (WAA) (s
W53 6y dsgi (555

JES 58U 1) ol 52 (o3ed o jlaome CMSLte 1 ()l ¢ i 0ed 9 2 oyl oy b (VYRO) Lo
GBI R5 RSN ()2 b (WAY) (hlSen 5 (Sto b0 (o092 (bl Ll ) dog (s dngi slagS]l
S o (e e Sl slalad Sl g len (Sl st Lol elgs 1 (S ) ol 15T

Lo joes S 53 5o (sLidsd il 2lS 5 (0 Slasgedilis Ay (o (5 oliae dlaly e(lol (iimgy o (VYAY) Bolio
3)ly s e ol glio el )Lt jlsial IS drnngs 4 w3 oo L5 (WWAF) ) em 5 (o) w0 (35S
S (oo 235 |y Lo jd aeecinn ) 6yl g 038

ol sl il SISy e More )3 (Sogll (slasaly 2l @ oo cllas p aST L (W) (s
dawgi (b 598 & X pS o il (0lpad 2 Sl 3 (V1) hlSen 5 (BT () 3 6 r—b Ay
o Lol yos sy jlarme Cbblis g 5Ll drwgs Jool b (550

slotaly 5 b lopingg S ol )0 3929 ool o0l 2Ll 4 )i s )3 ey HE S Lol caddazslo g
390 Slod oty 93 ol oo (alidd bl 4SSl (pgls clod S s 1) (50 drogi b el 55505 Jamony
b das p 505l g 00,8 5 1y Ml A8 o I 0 Sl 2,509y 2 4SS b Sl ingly 25 )5 dgs
lio ol e cpde S JoboS (g 0ed salad )3 1) (lairecin ) oy @55 5 635 IS (K55 <5 34ed dawg
iy o5 25 (Sl (o (oagtha oSl (5 b Sl bl Jiilgs p ST L Lol ogaga o slial
S e



VYg+0 ‘YD)Lowf’c\ib)sbcd‘dﬁ.b}.od}{)mu).gsw’)jq VY

slossly s Bu b dalllae ool ol (Jdow —(eogi wanls )5 5l g (ool «Ban )l ) Sl gy
Phb o IS Cwlw 5 shyaelyn iy )8 GBI WE g OIS REOKS > red g (Jamecin
ool ol ) abloe gy Jlod g gl laodls  gtse njlae Jlod (inghy (Juol 350, sl 0aid 12l
gy Joos g (mmjlme slapad s (o) ol Jl cdinjmyy Sl 5 e odzey slaibs 1 osliil sloey
S ctalllan 3,90 1So 039450 cieus] 01 o3lita (5 yoesd dnsogy 2055 slitolsy g yusis (slagSl oLl sl L)«
L Sbojep Jdd 4 Sloj il cpl il oo V¥ U IYAY Jlo jlall)+ o5l Jloj 03905 g ()l ios o (59518 0390000

sl ord QB Gl Jaweins s slaglzn xS Esl g (Sleble @515 peSear (Il ¢ ki o W9y Lol

s oo (claodls g (g paad g (umen slaodls Jolis (g lel (slmodly jI  Jol ains 93 yimgh Cilial & oliwd (¢lp
Amd o i SSE @ 1y Limgh SleMbl mlio g bodls (V) Joao sl oads (gy9l3,5

g JTleMbl 2ol g L23I.Y Jous

SeMbl mlo o)y D90 (o e osly dtwd
Cglao) Ol)@d)la)@‘d\){\)u}fﬁ Sl ez o515 ()00 poed Cosmon Eed g (sumor sbrodld
(5obone 5 (g3l e SIS dnngs o o3l Sl b sbaally
cblis flojlo oyl (glop cunsS JuS <8y oSk ‘(PM25) Dl (gl (glajgy dlass s j oo (glaodl
e glad g bling Glojle s lasee Bas a0 o (sUad &l yu daoa VT clale
Ol NS 5 Ol e85 )5 e e

sl s i g (sppd dxwg gl asld 09,5 93 )0 Liagh Sy sl yadli so.\_,.isd)sib)f slrodls jwlwl y

oiRgR Sadll Y Josa

s ks 0 5L 5L o
O e Cmer VLo i ) SR drg glopadls
AVl oplo Sleidle gladlyy dlas Shwgcdle iuljl
Ore) o 4 (F9Suns (Slaasly S Sldlo (o515 il
IS dnug g 5 )8 e ] w05 By S5 s
loos, VT cdalé (1S3l g Lol slajy, Sl Isn CodS e glopadl
(PM10 PM2.5)
R e & o (5LdE Colus o (sLad il
ey ol g €8l g Ol &l B a0 ol alie 1 Ld
oy SIS ol 2 Lo AVLe (S SR sled il
soludlyn




' OoR g (ouda [ (3] 305 Wi (IS 33 Cannny jluzmo (55l (S g (6 pe drwgi Sy o3

ol 2 By Jlos ol slie g 0391 duslome B sdzmy SIS sladod 4 5l gt 9 )bl oty apasls ol
Bk 3l 5L 390 (slmodly g cunl (clailulis” 5 (ool Sldllas it lmodly (6y913,3 oy, i oo LSt |y img
anl 025 (639155 gy 63 slaglojls (5 lg3l 5 4V Lo sla b)lS 50
3 uasls Syt 3igy Julod (ol e o nogs (sl (slabs) 1 (s 5 (o8 Bisos laodls Juloos S
Sl G g g b Cunl 00 o3litial g bS and y0 9 (oS (00 )Ty Sl aiilo (5 Lol (sl g, 3l el - oy
S asld 5 (5)4ed drwgs Gl adld G (Siared o)y Sl Orizper 3,5 pasde loj Job 3 (20 L al38))
3590 SPSS (ol l38le 5 51 ookl b o ,915,5 (clmodly .ol osd odliiunl yomw po (Siunrod uppid 5l ¢ oo
S8,S 5 o 5 o
o sbadl .0
P oo 5 5 e A (SlmasLs (VY-VYAY) Al gy lons ol 2 o5 0l ingsy slaadl
o a3l Slyuis g, 9 (6 dnwei gl ad i Sluss Ky, Joli Lol [isu 93 )3 ol ool cowd 4 ol ya5
S oad e aiwd 90 oyl o dlaly s g (awyp ad il 51 SO o Ol aig) 1anl o] j3 09l o &l Jarecian
335 o e Snas o 31,
S ke drwgi (g (2Ll Ol puii Mgy . )-0
anwgi (5o )0 (g blime Ol puss oniad il adllas 350 Al v o3L yo ol s (Al 5 men (slaodld wyy
5 gl & s (5 5m Mo cah b oyg ol 53 (I5 Camen 1) 43 ST S el 51 (S el ol (0
oS 51y e HB 8 g, 1S dngh e 5 Slaila oS5 (slo a3l Ll g oo

(YELY-IYAY) 1505 (5 e dmwrg (5o pad L Ol pdS Mg, Y Jgia

LTES Loy AARAY AR MRS way ARV way Sl oasls @,
) s
sl 381 +A a/y an a/. NA NY A Orgalee M Cumos )
P B ol
A E I Y 33 WY M4 VWY o Wy 2 K s
s Coro>
sl -¥y a/vy- Ude - VelAeo AR ¥/ - VO/AY - FREIR; slass Y
Ju | slaaly
Sl
o,0lo
Sl [y ¥ 5Y 4 bF oY YA Lo o ¥
ozl
4 yosidy
(s +0)
Sl | 0 | BalAee | s0aee | S¥IAee | S¥[eee | YN | SV | LS | dews e b
N

e sl (3908 drangi &y (Bl drsng | Sluogc Sl 9Tl S (SR drwgd slapad Ll Sk ) Bl (p ek
alb [b) ad yedily gloylasd b ppaw 401 hl & caws 0y UL > 0jolo ezl sladlyy slis gauo ) Y ials



YEe0 Y b)wé\i 0,93 cd‘d&.b.wo d}J}Mb)Jsu’)»

V¥

2 Sleidls o515 pSeadis il58] o lis sl cpl sl sdiuwy do > FF & o )0 FA 51 Liol38l auo 0 VY L (yiis 5

Al o jlogcile CubS 4 cueS 513,509, i g olied

Sy drwgd (2LAS 395 Y0

ool SBYY bl pdaw 3 olad lacsplplb 1ai5 ) SSlo a0l anwgs g Sledbe sladilyy olab @59 (o) p
(VE+Y) (500 drmgs opad WS (gladlaio g 595 £ oo

o slad Wl | sladlyy Sl wre |53 58) Camex oS () Coma SR adlaie @)
(@) (223) Sloilo (e

a/y /o AD BY+/ e (Jlod) ) bt )

YAV Ve/A e Vool Jbous) ¥ bt v
(=

Yo/f /Y a0 ¥/ Jbos) ¥ bt ¥
(3%

/A ¥/ Y40 Yvo/ (5550) Vo ddlato ¥

Y/A v/A YA vY./ (55 50) VY adlato 5

¥/ v/o v Yeolooo (i) WV aidbae 5

Ay Y/Y A \t Cgi) 1A adlaie y
(@

VSIA Ao ¥o A+ e () YV ailato A

Wlosly poladlsgs 4]y Sladls sladilyy o (2 anugi |y wrew (V5 ¥ ) Gblio of94) b Jlod 3ble
losgy dxlge > dswg 5l 2l whew 9 YU sl (simez @S5 L (W AV e 3ble) (3950 5 (i 3ble & Jbo
(shasmoCunn § (S ad L Ol i gy £-0
Gl s o jlame Canadg I lodmy yugmal cdllae 3)50 o)+ 0jl 5 (laecn; slapad s Ky Jilos

AR o
(VEF-ITAY) ol rmocums; slpad i Olyudd g, 0 Ja
Bgycae | dep N V¥ vraq yray YA vy sy oasls i,
+Y Y Y Y ¥ ¥y ¥y pgm® | cbl (Silke )
[ PM2.5
b
hals -y N Ad N AY M M pg/m? el 3 Sile Al
w e PM10
a8l + WY Ve Vo \F 1\ W 3 59 sy, das ¥
Jo Sk s
sl -Yo 5 4 \ Y A A 2 oy sy olus ¥
Jlo Wb lgn
(olos sl2og)S)
sl -0 Y Y ¥ Y ¥ ¥ 2 oy slsgy olus N
Jlo | aes) llubs dlgn
(loog,s
el +\0 £IA #Iv £ sIv 1\ o/a oy | e slad &l s




O od g (sodas [ 505 i IS )3 Canns jlausme (55l (S I g (6 e drwgi Sy o3

sl +9 Ya- YA Y¥0 ¥ Yo Yy ) O &l 6 e %
59 R
el 38l + VALY VA/D VAIY YA/ YA/« /A 4y slod (1Sle A
ol )3 olw AYlo
lgd CoudsS .0-0

OSle sl 3)lge pliv 53 Gl pglis g Lo yadlid (B (o dgatg 03I Gl lgp CudsS L)+ gy ()

2 2559, YF LYY o aslllae 390 0L 3 doa s 0uiiSdgumme Jule g 0V 5ate olgicds PM2.5 clale

ML’L;O (pu&.o).m 2 ‘D)fﬁ)gud \') WL\.QH LF’LQ&) uLo)L» dlbb?o...a) )gl).g FloLy ULDM &S 0dg ul.wy 0 ;,u&.n).m
(VESY-VYAY 095 (uS0lw) Igd ool (sWaosio¥T had &l pnis T Jo

e glon cuinS NO: (ppb) PM10 (pg/m?) PM2.5 (ug/m?) Juad
Jssd LG o YA YA e
Jss & oY AY Y. e

oy )5 el Wlob A a0 YA b
ol
pllob vy VoD Y e

5 PM2.5) Gleo ol slaosy VT Clale s iy a5 s o L5 oY1 b Sl oy 25091 bt (slasS]

8l e bagye Jlo o p
(099 1la) Jebasi 5 (6)I sljg) )3 I CudsS duglin (V) Joo

(3oy3) 02 ¥T jzals NO: (ppb) PMI0 (ng/m?) PM2.5 (ng/m’) jo) &8
_ sy M ¥ & ol sl

VA=Y - /. A \ YA i Jlasi sl

Yo-¥. /. Y0 5 Y 5909 & ass

o) j) a8 (syloline ysbodr (998 Mbass 0329) Jubass (g, 5> laosiu¥T el clalé dlgn kS s 53
A3l ol Slom (Sagl )3 (1B9,055) S yxie e g B s 0nimd Lt & sl 039 ()8
o (glad &y VY
0595 5Ll ;3 mipeyie A 4y 0yed (] )0 miye o DA I iol58) ssimd i S e (gluad Wl Ol pusi Mgy (cawyy
Aaols 5 (mperie V1) 5 2ol ok wguae 3yluibil JBlas 5l S lizmen Glise cul (JB (b (30053 +30) il o
35 (gyeste Vo30) bl colod bl b gags 5

(1£+7) ola0 ilitsen 3blo 53 o LS &l (SNST30 A Jg>

SAlpb coys (e te) &y (3s50Len (e te) &y Sl (o) il JBla> 8394
vV Y/ VSIA YAV Sed sble
v/A o/y s v/A &5 e bl
\Is ¥/A sIy Y/A st bl
YV Vi Wiy ¥/o R
VE/D YY/0 VS/A o/ o bl
Y0 SIA VSIA v/A s JS

el o Bliseo gbolie (y jew GLdd g8 3 2ad plpl 3529 (i ol 3 4Bl (ke tsladate Bras SIS



VYg+0 ‘YD)Lowf’c\ib)sbcd‘dj.b}.od}{)mu).gsw’)i? \R¢

o g jlauxe CAlAs 9 03,5 LA (00 e )0 1) i — Jlowd BB dYDlel 595 3ol oA
Ige Qe 1) it jlae s 4 Ol e 1) g = Jlad BIKS @Wolel @j ol ol oo

G a5l

393 2y YO & 59y 3 I VYo jl s Gpae (sho )3 4 a8l 51 (Sl has )3 (0 Ol Bpane K5y (g

Ll o
(VEXF-IYAY) (05 @b f comoli g B puao gy A Jgao
i) e e | ot | e Bpae 5| by o5 Cammr | (335 3) Sl Byeae Jo
(10) (10) (oo k) (55 oo
Yo Od la\4 AY Yy yay
\id oY yya Nod YYo AR
¥Y oy \t4} AY YY¥. ywyay
¥A oy vas AA Y¥o yaa
YA oy AVY a/. Y¥A V)
¥a ] AV a/n Yo VF.Y

5 (G VF=W0) Sl Sl 1 5VL ooy & a3 I YV 4 JLow p)5 Jgiad 53 &l By o e
sl 035y delse o] (E5 L lag &S 030 ) ul b )5 By (il el (520 1OY) (5948 (ke

bl 2,8 oo g (103 ¥A) i g (Je0yd DY) (oo @ite 9 31 6 b ol (el 20l (el e Canidg
5 ) Gy (o) SC] o dr g BB il 4y s oly il YVF- 5ok 5l e ol e gy
ol a3l aslge (gan s L) o)y O umb Sdosih ()b Candg pl sl sad by lgsul cuaS o5

S ybew lod V-0
8l oo adlllas 0)93 Jobo )3 Lod (le (25 Sl 8l 0iad GUES (15 53 Sk (Slod Dy K9 (o
(YE+Y) ol Alises 3blie yd (0 (Glod Ol pundi Mgy Y+ Jgua

S opsr ©ab P g b ] (5 s 9) o> s aie g5
S ¥/o VA/A AL s o b (S5 L gblie
N
Lo VY VA bwgio o515 b sble
(FSid) Ciumd A Wiy g jow (sLad b sl
- [ WIY (Bhbl slacS y2ub) youd dog>

Cuto Stuad Slaiblo 1515 al38] o 6o anwgi b sl (s y0d )l sl iy 31 (o30 B a8 a8l
bl 4 s 1y 6 3YL slod (WY Y Ve blio aiile) o5 aLS icdey 5 Vb sleislis o515 L gblis aas oo lis
W3S a4y 25 (YY o) bl aile) s (slad glyld 5 (lacils
el ) S adll g (6 0ed dawgl [y (Nwmer Jilos ¥
Sl yiio lyisds) (damocan; s adls o (i (o psio Glgiod) (g ped dawg s adls o dasl) (g gl
b 02l yguw y ( Siaamad o g Ay

(e § 9 (6 R drwgd (S ad L [ (Shuned (p Slo VY Jga

S sled o Bpae oo (gLdd il (PM2.5) 12 cois SRS Ay (slapadls
<[$A - —Jo¥ J5Y Comen o515
/o5 /50 I8V -IAD ezl STy
AR < I¥A -I¥Y /Y0 Sletle gbaalyyy dluss




W Ol g conbus /(41585 Jed WS )3 Comns jlauzmo (55l (SIS g (6 o drwgs Suidg3)

e s ‘ — /o) ‘ i ‘ S dusgi s
‘/'\ CJG.»)).) LS)])L“ st 5'/'06.‘4»))3 d)‘JL.uo %
Curo (698 4B Swwon V.0

Colo (S Fiwmod (1255 (598 VY Jg
T -y ol G pan Corex oS|y3 3
N7 -/50 ol G pme Slassles oSl Y
7 al (PM2.5) Iga coas Capnaz o515 ¥
bsgie N (PM2.5) lga cuis Sl oS3 ¥
W55 O 695 ot (s iz sl a8y G5 Jobins sty T bt o L5 a8 s 3obis )3 Cumon
)b g gcwliol (slep CunS ¢ gures oS5 bl a5 cuwl Cj 5l Sl (+/#Y) PM2.5 oYl clale 5 Cuxe>

0 (698 b Nuwwod V.

oo (B (Sunod (3155598 IY Jgun
b Sad oy wly e Htaa yuiio 4,

s —I5V oo (sLab &y Sleile o515 )

bwgie /0¥ oo (L8 il Comaz oS Y

Lwgio —/0) o (gLad &l o &M dansg o ¥

oilS oniSanl adly cpl 595 o oaalie (=+/FV) e sLad ailyw g Sleiblo w15 o site (Siiumed (pyssd
Vgare Slaiilis o515 lbl 5 $3g0s drmgi 45 1m3 o i 5 sVl lazbls (ST b 3blio ) s (slish ,Saiiy
ol 00 plod o (glalad 18y Cuwd jl Cuasd @

o | o AW LYY
sIalizo (Siwsod bulyy aods VL Jouo

olize dayly oy Pbns aaly oy yge8 olize Ll dlass daly g9

slod e 08 dangs o Ol Gpnn € Comen (ST )90 ¥ Cude
(-19F) st (M)

Wl > S drwg pdaw bad dil o Slasle (Sl 390 ¥ (o
(=+/BY) o sl (=+/5Y) o0

- plos b (gloxdlo claailyy olass )90 ¥ Jholixe ps

o sl

o €3l o goa

2 (&yblize Ol s snimd Lis e ppad e 5 (6 4ad drawgd (glayadls (Ve Y=IYAY) dlo) s Loy (aoyp
tger BB ol jome cim B ) ighy slaaidly sl b NS pl Camjlame o] sladely g dswg (<5S)]
1l oo

Loplo Skidlw gl sl as )31 cadllas )50 0,90 Jobo 13 10908 4 (28] 5| (60 dx gy (56| yuuss ¢ Jo
TY Ol b (it g dadb 0) agpeaids (gl ylais b o Lol sy Jlo 53 dlgp AYYe 4 VOAY - 5l caio > FY ials

@ oSS g (88l drawgs | (g5l ad 3,5 gyt 0 i oy (pl Ll 4Bl W5y aus )3 FF & aus s YA Gl sus s



VYg+0 ‘YD)Lo.vt’c\ib)sbcd‘dﬁ.b}.odjq.)mu).gs@’)jq YA

9 4Bl Il )3 slen AV @ MBSl a0 > A ay b (s o Came o Al oo 05T 5e 9 (53505 dawys
Cansl gy S 3 585 VWY 4y ) Lo )3 VL i Cupmar o515

Oltd ABYY gblie 3 lapeocun) Closd g dengi sl jadld mjg igblie o )3 (2lad (6 plpl i pgd
5 e (gliad il oS g ygbbdy il oanliio L Fousgdy jaw (slad dilyw asls 3 (o plpl pl el GVl cuda
(5238 5 05155 (sladlate) Vo ddlalo )3 rpoyie YA L (U dausgi 9 o5 (o515 s gladlato) VY ddlaio ) 230 520 V5 A
9 M dngs | gyt wre (V9 Vo) blie) o (o Bblie md o (Lt |y (o0l Y5 (BT 5 0391 jusie
2L e 9 Y sl (mex 0515 L 350 9 (292 Bble & Jlo 3 cilosls oliatsl o3 4, ) Slais b slaally
Slodgs axlge La> drwgs |

Calnadls (S dg0 5l (Sl kg don CudeS a3 1l (slooat YT o pols b lgn CodS s Sgi0e g
b ol sloog)S (sl ool (slajg) 5 odey Sl 53 oy WV s 5oy W5l Gialol ao )3 ¥ b Sy (glon (sl dlaws
lizmen 01T o5 il it PM2.5 clale 5ibe oo ol b sl il i 5o, 5 4 A 5 LialS aaoys Y2
(P 955 V+) cmhing e lojlow ladgein) ply FO LY a5 0391 Loy )3 casSapio o p)59,Sue VY LYY (40
sl 0 b o )3 e e g s g 5l 53 eVl e oy iy 4 Amd oo LS Jliad as) 2 il o0
29 B prw oS Cl ()l slajy) 3l 528 03 Fo BV (59,95 ofages) Jebasi (sl 5 lmounp VT clale yricran
S oo 3o 1y g (So9 13 (lmg58) S ot pilie

YO« 4 59y 50 il YV 51 Gl o) AL 05 53 s aed Ol il Bpams 18 pim a9y G115 O Ll e ar
5 (5 Ve IY0) Slee 060he sl 5 359 (liwe ol el SRl 55y YV B oS Jguab )3 oS o) ) )3 53
4 IVAY Sl 5 caSayte gl AV I a5 ol YL B pmo IS sl (12 VDY) (6588 (ko 51 5L 50y
(1032 ¥8) (o0 g (3mpd BY) (o e 93 5l ol (ypol sl atily (l381 VFAY JLs 13 o (yakon AT
O Commig B xa ey S aw Sl 4y povie Brasdasd g ras ol alls YYF Sl aygy 0 by 53,8 o &g
e 505 o o] S 55

420 AV WA I Gl a3 0 b glies eVl (slod (5:50kn 355l i 2005 9 60— (slod a8l eooeiy
P VD lod (o (2L Jidbg 9 Y o515 L sblie &5 amd o (LS (5)l > plia (o) ol 0dpuw 315
15 DRl esiitane b3l oty pl ditteass doge 5l 5SS comg Jow ($L2S b 3blio oS (Jlo )3 i)l o doge |l
Dy s glad yials 5 Sledle

O Goblize Lalgy 3529 gy (Sismsed Jolod iCijlame 055 5 (0D 0815 o Joline (Sised 3929 o
(+3)) T Gpamo g Comar o515 o Cote (Stumsad (5555 A8 o 10 |y adons § (500 dawgs (sl s
Oered ol a8l ioli8l (g )blixe jobdy O mlie p jLid cumon o815 ]38l b s o s &S D45 oo odnliie
ol 1515 Bblo )3 Joawliol lop CudeS jI (S (+/EV)PM2.S clale g Cumor o515 o (658 Custe (S
oialS 0uiiSanl 45 5645 o oanlitio (—+/FY) s (Ldd dilyun 5 Slaiblos o515 o e (Simed (98 o blie
¥l Glaidlo (1571 3ble )3 jew (sLaS jSeie

Ol 9> SR Ay ol gladaly o5 am3 oo (Lt el : olge ldlon Jols g (rooS sladely cptin
g bod ol s LdS GEalS b plojen (Slaidlw (o157 (Rl S oo Joe jS0uS0 b Jolss 13 9 (08 ©j90t
il ol g 03 SRl (6 0ed (S5 CukS NS b Jolss 3 Jalge ol il 039 ol o I9a capieS” ialS
Wl Vb Glaidls g (mox o515 L &S (5 (252 9 655 0 Bblie (Jlie (lpicds lails dalge (illa L) ol



' OoR g (ouda [ (3] 305 Wi (IS 33 Cannny jluzmo (55l (S g (6 pe drwgi Sy o3

i8S s jlaoxe o5 5l Ogare 45> S50 diimd dalge (g Fcawliol lgn cuas o GYL (glod ol joww (sLi2d
W

wlad ailyw o SU clon slajg) dlawi aisle a3 li 3y > 4 3148 ol OT LS Gl sladidl (ggomxe )
5 2lad sla gl b Wais (s Cajlase o HLid polu sniad il IS slasg) Lol g oo sdmlise s dgups jaw
2 853k ©ygps el pl Bl et S adld o5 5 SR 8515 Om iliowe dlall) 392
il o KT 1y ST elainyanlp > aslasme Clie 4 dn g 9 (6 00d dawg Slacowlow

8 35 4o

ALY Loy Judow 5l edlaiawl b g oyl e o yMS 53 (650 drwgy Jamolounnj sladole pod Bua by sl yiag}
9 ot AJQ.,]) )1 LS"'“J5) ).:y.a.» u&a).’ le.tbc\.dl., ] 045 {:l?u‘ u_‘a...’xnw) 9 LS)‘GC‘" d:u.v}» dl.bu”l.w (\VR\”—\\C‘Y’)
a3 e Al pll coly 3 a5 el drwgi G inie

A (A daaogi 310y gy patd (Cawl 0l 0y (6o a5l ool Jeod hgsiiwd bl damd pd e (6 e draogd ¢ ol
85 03l & el 53 (a5 peily cla Lol s Gl auoy3 YT L) Gl o815 St (21531 5 (53505 dnmgs
d)bpfl).m L JJ[AJ 9 d)L-*’)-@(w sbcuwluw pevey] oJ.l.b:boLf.‘..? odsdy 041 Ll a8l dold| LS)"WJM"’ b b Cumor L3,
ol 4D ol o 4y 1) 395 o3 Jaistecun 5 (sladoly Lol cunl (g0 (SaSTy b ablis (ol (o Kaly olgica

43])_.» dﬁ‘ﬁ Y& oMA! el 03w ) d‘a.xi.lb.))‘._\..ﬁ.b C.la_m 4 u_._....u).‘a.m g,u.a..s 9 Slods & P u;l..a.‘? dﬁ‘ﬁlj P9d
—Jlosd Gaas B gLgS (VY ddlaio )0 mipoyio VEIA L Ve dalais )d myeyio V/A ) o calisee blio o juaw (sliad
LS o yhaiad 1y elanl cllas s gl b cpl ol g jlase calgs 4 (awo piwd 390 AYDlel 0L g Cgin
Obled caliee blio o jlaore 9ol g g CoMluw ( S5 CutS 1> oldl Syg—sods o (slasely 4Ly
w5le) oaspbul lalidl cute y5b 51 olaailiss (wlus (slaog,S (cly WLl (slajgy (sdumyd YO Lials § Sb clajg,
slo,lslinl ply ¥/0 U Y mdaw ;0 PM2.5 clale polus o Jb pl b sl (g ogydgs (8 dilro ¢ 090 Jig oo dawss
(Julass (gl 5o oY1 (cam)d FomIA oals g §J9J| et oSl pges Codls sl gyl ST Sl
il ol slon (539 )3 (gy295) S yie @lie oS (el o 3o

Lol &8 Jaslys o o Wl Byino (gauoyd A ol ol a5 05 4 (g5 sl dlal lyed ) ol ol o les
3 Syt o 6yd YO+ Gyuno il o Lol o pie Cinis g Cyuno (6o30) (gdol JSU osims i il dnlge o o5
O3 Comaig b g sl o Sl 4y oo o iojn ilie Sl aygyie Cib g (e 5xSSle pln 99 350) o)
ol a3l axlge i o L1y O uwb IR VRV PR3 KV PRI W)

sl V.0 Ml 5 b ke (gauo)d O Lol 38l .l sdalie LB 05 )0 Zadeds (s pad ()l plia oy (oo
el (50 welBla e g gy g b S oo 3G 0B LE b dag b (GBS LibgyeS g oS ke (3blic
lg CadsS g 03l (Al ]y ialopwr sl (6351 Bae aSh cmd o GRSy g ped (Gl il kS oy ol

235 o ite 53T 3
S (Sturad NS o a0l |y Sl 0,55 5 (b 0515 (o ot g sloline alasly d92g (Stamad Jilo (il
5 ol pS15 o (558 (ke (Simror 5 ((+15Y) lgn (539l 5 Cumer 0515 (1)) Gl B pmao g Cumo o515 (o
ladsly ojlazme lacad b (38)5 a3 )3 (e (SilwpSTiie & wad e (L (4 1FY) s (sLdS il

Dy olyed 4 (650 ps



Yge0 ‘Yb)wc\ib)chd‘dj@od}i}MUﬁsw’))q A

il G glad [l S o os [38len o (2028 O jguods (IR 0 S8 drgi (aeinn ) sladaly piin
imilae 6l 5 o3l 55 | 50 (55 oS 5SSy b Jolos 53 ol Goyme a3l g g (Sogfl i doo
@ SUl (wyiwd 9 YU o515 L &S 0d (g 5 635 0 Bblie 3 0hagh Cgme 45 j2 () il bl o blse 4y 1) ol o5
ol s claslge s jlase Closd

it (Sl ald ) (s (g (B wrle Bl D 0 (IS D g oS CE)S ol (g spgerme )
olyad g lame 55 5 155 Ot ueions dlady bl 5 Jamoenss Slagl i ool o pliid (Slacs b 2t
hohel 5 42 )bSe (sipaely Cuow 4 E8 )2 9 (S 0D drwgd Sl 53 (bl (3555l 958 Lol cpl .l 039,
il o 1851

&Ll

dolliad ‘5‘4.9.‘42.;0 JJDU .))S.!B) 'u‘).e(v uL.wl )2 L;»LAB e Lffb))‘ .(\\C‘Y‘) (O ) P cL;oJolg “& 4(_5.30]

YOV (V0D Slusl bz sla img}

adlas) (o e Sirptaln ) (g 6l 1 ReD G diuns) (ITAF) el 5 ol honlygy g ol poil>
FA-Y0 (FIVA ( Jaee (65 )400 5 9 Ldlyan dloes ()] 105 jaidMS 16350

kb il tagde (pg> Clo) Sithif wanlie 5 Jyol (VA1) ) p dsladls

FV=0 (FIFY c olélss Olidss doldiad . b

ey 1505 (56 5 558) ] IS (slosms 5 b porio Sl (Seyb Sl 1506 B )L5 51 (VWD) p o ¢
Ols ol Gl g ol il

d)b))rﬁa.e({u » doldo .(\\c' ') £ P ‘u;’l)'@r‘ ‘_S)EUQA 9 «g P sC))l.M:b' d 56»‘ o £ cu’}‘.ko “uP 5&)').0 KL
YAV=YYE (YANY ¢ og0e (6,138l (63 puly olalllan dolilind . Sim )3 (g gl
IYASINY (YY) (g o ladllas dolidiad . Josiocans

(RS 83y90 aalllas) lpl (Sl oSS )3 (606 Hlhl drwgi slapadls s pdy3ins Jidos (WYAY) e plinsd)
FANR (N o Sl pole yoyte) Lad islel g (52,400 p daliliad (CBDM) jo0 glais] golow co pte p

153y90 4lls) (huajs ol lio sUi o 3lial A dmngs IT(WWAF) o ool g p WSS e oy
NY=AD (YA s jlaes (sl yidghy e () 4 s

Ol oy wlylaml z s Llow gla Jae o (gykai Sl 1)lul (6 drwgy (VWAY) .S o)l

9 Lélyas doliliad . ol ] (gl g isS" )3 (6500 drwgy (Jarocunsj sladoly olas Jdow (VWAF) .S )b

W9y Shlial : s e b 4655 Lo (VWAY) . o oML

9 b gloyad lojlo 1l ms (s> o jow (SOLS ds gaze) (60 lods uwb (Y s
STECRT{ SIS

AY 540 08l Sl pale g bl 0aSisly (glans )l 4 puis . oLl i pablio o Ldlxs (VWWFF) 2 ¢ S8
NO-YY

sl ollial s () als) Ll e auld )5 o8 (cbaaln il L(VYVD) .z ¢ SoSii



o O 0 5 codaw /(3 5 RIS 3> Conmn e (65l (S illa g (6 eab drwgi Sialy o35

o OlLial z oo ol ! (gl s (olad Y 950 5 (6 4 sbdlyss (VYAY) Lz o SeS
soliblama dloxe (o) sl gt MS 2 AT L) Sl g s tlle 25 e Cmalama (VWAY) 2 o 39S
FYO-YF. (V)R
«sdlaidl 5 wlow Sl ul L ablio 65 5 JSis g (Sis Jolse wyp (WWAY) .z 0 ol
SY=OA F V=YY o)l
Eoglae 1ol (S by g o) Lo 1p9d Ala) Vo) aWlo 5155 1l pa5 yod aoliylol L(VFY) o)l ias o)l 4
IR SIS g g (S50y20l
OB LD sloansg aos O (oalad 1105 Camdg 0,150 (53l g oy 259 sl (VFF) B ol
NYY Cligd) YO e (6155 05 [ 65
doldiad .yl ol (olo youiiMS 1> juw (slad &l LidlS g (5400 jlwgcdle Ady aaly Jdos (VYAY) 2 o Bolo
aoe . aeolisS slacuslw LSt a5 0 cloinl olb)y limu o Jad ( olad 50l oL (VFY) .z 3 Bols
Arwgd G e 16 e G ) Lame S il g O polie cu 59 dgn (gl (WWAA) L6 gdumw g oD ( Sgu s
Y-y ‘(\‘)W su’.‘aﬁu rﬂ9l$ daollad 'LS)JQ:“’ D\)).MAS
Aol
bl g 5lub dnwgs Jool Coyle 53 (s 6ted dnmgi L3I ) 520 5 g s Kus cp (oL
A=Y (FENY (64 drwgs 9 (0 ydob p dolilind .y j las
o)l oluisly clylisl : e o))l (gyshen Cunlyy bl ST L bbbl bl . (WYAY) .o ol SLelS
Ol doldiad . Lo a8 & 9lS lgie 4 olyos i Sy o83 Julos .(VWAA) g S8 g el ¢ oo
NN (AFIVY (g0l
oo oSl wlylal : e (L) -5 don ) Wil ple Sl (WWAY) . iy g el iz cjasio
AA=ADY (F)FY wliblaee dlows .oyl i05 saidMS )0 (60 L (slalad
0uSin gy )Ll 1l s adely g dddyy 1l ml )3 (yjlgiel dawes 5 olad  o],53S 005 (WWA) Lo (goige
.83 bl y lalllas
(o) ot MS 16090 dalllas) (g yous Moy ujj?ﬂ Al 2je g (daoecun; cllis (VW) .z (g yual
YAV (YA - «Sis bl oldlss cldlas aolilad
.\‘V—\c~ 4\\ 5OLQRLD‘ &Q)B .Lh.’?bo 9 &.A.b)é 4]04") » d.bo—l).) .(\Y’VA) .0 8o 46)9}
(S Sl slml > g Je> a8 5 (b glos)lS Blite (sl (i o (VAT 2 oo (b

References
Ahmadi, A., Kazemi, M., & Rahimi, N. (2024). Evaluating spatial justice in Tehran province: A
regional analysis approach. Human Geography Research Quarterly, 55(1), 112-135. [in
Persian]
Hataminejad, H., Pourahmad, A., & Rezaei, M. (2017). Urban livability: A new strategy in urban
planning (Case study: Tehran metropolis). Journal of Geography and Environmental Planning,
28(4), 45-68. [in Persian]



Yge0 ‘Yb)wc\ib)chd‘djb&od}g’)MU).gsw’)i? Yy

Hafeznia, M. R. (2011). Principles and concepts of geopolitics (2nd ed.). Mashhad: Papoli
Publications. [in Persian]

Hafeznia, M. R., Sadeghi, H., & Fallahi, A. (2019). Environmental geopolitics: Analysis of new
conflicts over natural resources. Geographical Research Quarterly, 33(4), 5-27. [in Persian]

Habibi, S. M. (2016). From "Shar" to city: A historical analysis of the concept of the city and its
physical form (Thought and impression). Tehran: University of Tehran Press and Publishing
Institute. [in Persian]

Khodamoradi, S., Maddahi, M. A., Ahadi, H., Besharat, M. A., & Mazaheri Tehrani, M. M. (2021).
An introduction to conceptualization of cultural resilience. Quarterly Journal of Strategic
Studies of Public Policy, 11(38), 276-297. [in Persian]

Rezvani, M., & Shafiei, S. (2018). Analysis of human security and quality of life in Tehran metropolis
with emphasis on environmental indicators. Urban Studies Quarterly, 7(27), 111-128. [in
Persian]

Rafieian, M. (2018). Analysis of the feasibility of sustainable urban development indicators in Iranian
metropolises (Case study: Tehran, Mashhad, Isfahan). Journal of Geography and Development,
16(50), 21-46. [in Persian]

Rafieian, M., Rezaei, M. R., Asgari, A., Parhizkar, A., & Shayan, S. (2011). Conceptual explanation
of resilience and its indexing in community-based disaster management (CBDM). Quarterly
Journal of Spatial Planning and Planning (Modares Human Sciences), 15(4), 19-41. [in
Persian]

Rahimi, A., Zanganeh, M., & Hatami, S. (2017). Effects of unbalanced physical development on
groundwater resource pressure (Case study: Tehran plain). Journal of Environmental Research,
8(31), 85-102. [in Persian]

Ziari, K. (2013). Sustainable urban development: Theoretical foundations and analytical models.
Tehran: University of Tehran Press. [in Persian]

Ziari, K. (2017). Spatial analysis of environmental consequences of urban development in Iranian
metropolises. Journal of Geography and Urban Planning, 9(33), 3-24. [in Persian]|

Zibakalam, S. (2003). How we became who we are. Tehran: Rozaneh Publications. [in Persian]

Saeednia, A. (2011). Urban service facilities (Municipal green book series). Tehran: Organization of
Municipalities and Village Administrations of Iran. [in Persian]

Shokouei, H. (1967). Geography and geographical concepts. Interdisciplinary Journal of the Faculty
of Literature and Humanities, University of Tabriz, 84, 15-32. [in Persian]

Shokouei, H. (1996). New thoughts in the philosophy of geography (Vol. 1). Tehran: Gitashenasi
Publications. [in Persian]

Shokouei, H. (2004). Urban geography and spatial transformations of Iranian cities. Tehran: SAMT
Publications. [in Persian]

Shokouei, H. (2015). Urban environment: Challenges and solutions (with emphasis on Iranian
metropolises). Journal of Environmental Studies, 41(2), 225-240. [in Persian]

Shahabolmalekfard, J. (2004). Investigating factors of aridity and drought and how to deal with
it. Political and Economic Information, 201-202, 58-67. [in Persian]

Tehran Municipality. (2023). Statistical yearbook of Tehran city: Annual report 2022 (Vol. 2:
Environment and infrastructure). Tehran: Deputy of Planning and Development of Tehran
Municipality. [in Persian]

Sadegh, F. (2024). Warning of the Minister of Roads and Urban Development about Tehran's
situation: Water cutoffs are the result of unsustainable developments [News report]. Mehr News
Agency, May 14, 2024. [in Persian]

Sadeghi, H. (2018). Analysis of the relationship between urban construction growth and reduction of
green space per capita in Iranian metropolises. Journal of Economics and Urban Planning,
8(30), 91-108. [in Persian]

Sadeghifar, J. (2024). Spatial and occupational inequality and the crisis of social welfare in Tehran:
Victims of short-term policies. Journal of Social Welfare, 23(88), 5-41. [in Persian]

Ferdowsi, A. (2012). Shahnameh (Based on the Moscow manuscript, 4th ed.). Tehran: Adineh Sabz
Publications. [in Persian]



v O 0 5 codaw /(3 5 RIS 3> Conmn e (65l (S illa g (6 eab drwgi Sialy o35

Faridouni, F., & Saeidi, A. (2019). Air pollution, water resource destruction, and decline in urban
environmental quality: Explaining the role of compact urban development. Environmental
Sciences Quarterly, 17(4), 53-76. [in Persian]

Fallahi, K. (2012). Iranian behavioral characteristics: An introduction to understanding the spirits,
culture, and behavior of the Iranian people. Tehran: Henganneh Publications. [in Persian]
Kazemi, M., Asgari, A., & Parhizkar, A. (2021). Evaluation of Tehran's urban development within the
framework of sustainable development and environmental protection principles. Quarterly

Journal of Urban Planning and Development, 12(46), 71-94. [in Persian]

Kavianirad, M. (2013). Electoral geography with emphasis on Iranian presidential elections. Tehran:
Kharazmi University Press. [in Persian]

Mottaghi, A., & Ghorbani Sepher, A. (2019). Geopolitical analysis of Tehran metropolis as the center
of gravity of national power. Quarterly Journal of Strategic Studies, 22(84), 131-160. [in
Persian]

Matthews, J. A., & Herbert, D. T. (2012). Fundamentals of geography (V. Riahi, Trans.). Tehran:
Kharazmi University Press. [in Persian]

Madani, R., Habibi, S. M., & Pourmohammadi, M. R. (2015). Investigating the effect of building
density on intensifying air pollution and reducing open urban spaces in Tehran
metropolis. Journal of Environmental Studies, 41(4), 851-868. [in Persian]

Mahdavi, M. (2011). Spatial centralism and unbalanced development in Iran: Roots and
consequences. Tehran: Strategic Studies Research Institute Press. [in Persian]

Nasiri, H. (2019). Environmental justice and unequal distribution of pollution in urban neighborhoods
(Case study: Tehran metropolis). Quarterly Journal of Geographical Studies of Arid Regions,
10(38), 117-135. [in Persian]

Nouri, S. H. (1999). An introduction to the relationship between culture and environment. Culture of
Isfahan, 11, 40-47. [in Persian]

Papoli Yazdi, M. H. (2015). Analysis of the interactions between urban land uses and the
transportation network in creating urban traffic. Geographical Research, 30(2), 199-215. [in
Persian]

Agnew, J. (2003). Geopolitics: Re-visioning world politics (2nd ed.). Routledge.

Alberti, M. (2005). The effects of urban patterns on ecosystem function. International Regional
Science Review, 28(2), 168—-192.

Barnett, J. (2001). The meaning of environmental security: Ecological politics and policy in the new
security era. Zed Books.

Beatley, T. (2011). Resiliency to disasters. In A. L. Dannenberg, H. Frumkin, & R. J. Jackson
(Eds.), Making healthy places: Designing and building for health, well-being, and sustainability
(pp- 244-258). Island Press.

Brenner, N. (2004). New state spaces: Urban governance and the rescaling of statehood. Oxford
University Press.

Bullard, R. D. (Ed.). (2005). The quest for environmental justice: Human rights and the politics of
pollution. Sierra Club Books.

Douglas, 1. (2011). Introduction: Urban ecology — definitions and goals. In I. Douglas, D. Goode,
M. C. Houck, & R. Wang (Eds.), The Routledge handbook of urban ecology (pp. 3—12).
Routledge.

Elmgqvist, T., Fragkias, M., Goodness, J., Glineralp, B., Marcotullio, P. J., McDonald, R. L.,

Parnell, S., Schewenius, M., Sendstad, M., Seto, K. C., & Wilkinson, C. (Eds.). (2013).
Urbanization, biodiversity and ecosystem services: Challenges and opportunities — A global

assessment. Springer.
Flint, C., & Taylor, P. J. (2018). Political geography: World-economy, nation-state and locality (7th
ed.). Routledge.



Yge0 ‘Yb)wc\ib)chd‘djb&od}g’)MU).gsw’)i? YY¥

Grimm, N. B., Faeth, S. H., Golubiewski, N. E., Redman, C. L., Wu, J., Bai, X., & Briggs, J. M.
(2008). Global change and the ecology of cities. Science, 319(5864), 756—760.

Harvey, D. (1996). Social justice, postmodernism and the city. In D. Harvey (Ed.), The urbanization
of injustice (pp. 13—41). Lawrence & Wishart.

Harvey, D. (2010). Social justice and the city (Rev. ed.). University of Georgia Press.

Holling, C. S. (1973). Resilience and stability of ecological systems. Annual Review of Ecology and
Systematics, 4, 1-23.

Homer-Dixon, T. F. (1999). Environment, scarcity, and violence. Princeton University Press.

Klein, R. J. T., Nicholls, R. J., & Thomalla, F. (2003). Resilience to natural hazards: How useful is
this concept? Environmental Hazards, 5(1-2), 35-45.

Knox, P. L., & McCarthy, L. (2012). Urbanization: An introduction to urban geography (3rd ed.).
Pearson.

McGranahan, G., & Satterthwaite, D. (2003). Urban centers: An assessment of sustainability.
Annual Review of Environment and Resources, 28, 243-274.

OECD. (1993). OECD core set of indicators for environmental performance reviews (OECD
Environment Monographs No. 83). OECD Publishing.
Pacione, M. (2009). Urban geography: A global perspective (3rd ed.). Routledge.

Sassen, S. (2001). The global city: New York, London, Tokyo (2nd ed.). Princeton University Press.

Seto, K. C., Parnell, S., & Elmqvist, T. (Eds.). (2012). Urbanization and sustainability: Linking
urban ecology, environmental justice and global environmental change. Springer.

Smith, N. (2001). Nature, class, and the geography of environmental hazard. In D. Harvey (Ed.),
Spaces of capital: Towards a critical geography (pp. 187-202). Routledge.
Soja, E. W. (2010). Seeking spatial justice. University of Minnesota Press.

Taylor, P. J. (2013). Extraordinary cities: Millennia of moral syndromes, world-systems and
city/state relations. Edward Elgar Publishing.

UN-Habitat. (2003). Water and sanitation in the world's cities: Local action for global goals.
Earthscan Publications.

UN-Habitat. (2020). World cities report 2020: The value of sustainable urbanization. United
Nations Human Settlements Programme.
WCED. (1987). Our common future (Brundtland Report). Oxford University Press.

Wu, J. (2014). Urban ecology and sustainability: The state-of-the-science and future directions.
Landscape and Urban Planning, 125, 209-221.



