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Extended Abstract:

Introduction: Unplanned urban expansion related to population growth, economic development, and
rural migration to urban areas has led to unsustainable urban, industrial, and agricultural development. One
reason is that spatial planning faces various social, economic, and political challenges that hinder proper
structural development. Air pollution has emerged as a prominent threat to human health especially in
developing countries; therefore, in several studies, unsuitable land use planning was determined as the main
factor of air pollution. However, sometimes a new development takes place in an area affected by air
pollution. In this case, even if the land use assessment process is accurately implemented with traditional
criteria and without considering air pollution, there would be no rational arrangement for sustainable
development. Despite these issues, the air pollution criteria have been mostly ignored in land use
assessment studies. The west of the Isfahan region, especially Mobarakeh County, is one of the major spots
for agricultural and industrial activities in Iran due to the favorable climatic conditions and the presence of
the Zayandehrood River as a water source. This area is also the location of mega industries that include
Mobarakeh Steel and Isfahan Steel factories. Accordingly, Mobarakeh County has been constantly affected
by various air pollutant factors such as PMyy and NOyx caused by these large industrial factories. The
existence of agricultural and industrial land uses caused various contradictions between them and urban
land use. The criterion of air quality should be considered in urban planning because the residents’ health is
one of the most important priorities of any region. Therefore, this study aimed to provide a methodology to
include the air pollution criteria in the process of land use planning for agricultural, urban, and industrial
land uses. Accordingly, the authors conducted the land use planning in two scenarios ‘with’ and ‘without’
considering the air pollution. Finally, we prioritized the optimal areas for the sustainable development of
the region.
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Methodology: In this study, to evaluate the suitable area for zoning activity (including the
agricultural, industrial, and urban), we considered the physical and the ecological criteria with the air
pollution ones (including the distribution of PM;, and NOx). Two scenarios were developed as
with/without consideration of air pollution criterion. The optimal land use planning was applied for
agricultural, urban, and industrial land uses. PM;, and NOyx annual dispersion maps were used as air
pollution criteria which were simulated by the AERMOD model. Standardization and weighting of the
physical, ecological, and socio-economic criteria of the land uses were implemented using the AHP
model. Then, to combine the factors, a weighted linear combination technique was applied. The values
of this technique ranged from 0 to 1. In this map, higher values represent more desirable areas. After
producing six maps from WLC, the suitable areas for each of the zones were combined separately with
and without considering the air pollution using the Multi-Objective Land Allocation (MOLA) method.
The MOLA method is a multi-purpose method that tries to allocate each land unit to the most
appropriate land use. Finally, the optimal land use was selected using the Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS) approach. Its primary theory is that the preferred
option should have the lowest distance from the ideal solution and the farthest from the unpropitious
ideal solution.

Discussion: The findings of the study confirmed that considering air pollution criteria is helping the
zoning of the suitable areas and can change the planning strategies for the development of land use.
However, the comparison of the two scenarios showed that nearly 73% of agricultural, 85% of
industrial, and 64% of urban areas have remained unchanged in both scenarios. Therefore, 27% of the
agricultural land area (292 hectares), 15% of the industrial land area (165 hectares), and 36% of the
urban land area (393 hectares) were, in fact, unsuitable for development, which was deemed
appropriate due to the lack of air pollution criteria in the traditional approach to land use planning. The
2432 hectares of land use included 802 hectares of agricultural areas, 929 hectares of industrial lands,
and 701 hectares of urban areas will not change if the air pollution criteria were considered or not
considered. As a result, considering four different land uses (agricultural, urban, industrial, and lands
without use) for Mobarakeh county, a maximum of 16 different modes of conversion of land uses to
each other can be expected, which just ten conversions identified in the study area and no conflicting
conversions in these conversions. As a result, the selection of suitable areas for urban areas compared
to other land uses is more impressed by air pollution criteria. On the other hand, more stability of
industrial lands is related to the fact that the permissible air pollution levels for this land use were
different from the other lands. The reason for these changes was twofold: first, the inadmissibility of
air pollution limit for each land use; second, the allocation of suitable areas in terms of air pollution in
which there was the minimum health effect.
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Conclusion: The purpose of this study was to evaluate suitable sites for developing land uses as well
as agricultural, industrial, and urban towards achieving sustainable development in one of the most
significant places in terms of the environment. According to the results of this study, to evaluate the
potential of agricultural, industrial, and urban land uses, in addition to traditional criteria, air pollution
criteria such as PM;, and NOx should be considered.

Keywords: AERMOD, Evaluation, GIS, MOLA, Mobarakeh County.

References:

- Ajtai, N., Stefanie, H., Botezan, C., Ozunu, A., Radovici, A., Dumitrache, R., Iriza-Burca, A.,
Diamandi, A., & Hirtl, M. (2020). Support Tools for Land Use Policies Based on High Resolution
Regional Air Quality Modelling. Journal of Land Use Policy, 95, 1-13.

- Arefiev, N., Terleev, V., & Badenko, V. (2015). GIS-Based Fuzzy Method for Urban Planning.
Journal of Procedia Engineering, 117(1), 39-44.

- Bartkowski, B., Beckmann, M., Drechsler, M., Kaim, A., Liebelt, V., Muller, B., Witing, F., &
Strauch, M. (2020). Aligning Agent-Based Modelling with Multi-Objective Land-Use Allocation:
Identification of Policy Gaps and Feasible Pathways to Biophysically Optimal Landscapes.
Journal of Frontiers in Environmental Science, 8(103), 1-15.

- Chatterjee, P., & Stevié, Z. (2019). A Two-Phase Fuzzy AHP-Fuzzy TOPSIS Model for Supplier
Evaluation in Manufacturing Environment. Journal of Operational Research in Engineering
Sciences Theory and Applications, 2(1), 72-90.

- Dagdeviren, M., Yavuz, S., & Kiling, N. (2009). Weapon Selection Using the AHP and TOPSIS
Methods under Fuzzy Environment. Journal of Expert Systems with Applications, 36(4), 8143-8151.

- Emovon, 1., & Oghenenyerovwho, S. (2020). Application of MCDM Method in Material Selection
for Optimal Design: A Review. Journal of Results in Materials, 7, 1-21.

- Halim, N. D. A, Latif, M. T., Mohamed, A. F., Maulud, K. N. A., Idrus, S., Azhari, A., Othman, M.,
& Sofwan, N. M. (2020). Spatial Assessment of Land Use Impact on Air Quality in Mega Urban
Regions, Malaysia. Journal of Sustainable Cities and Society, 63, 1-13.

- Han, L., Zhao, J., Gao, Y., Gu, Z., Xin, K., & Zhang, J. (2020). Spatial Distribution Characteristics
of PM,s and PMy, in Xi’an City Predicted by Land Use Regression Models. Journal of
Sustainable Cities and Society, 61, 1-16.

- Khavarian-Garmsir, A. R., & Rezaei, M. R. (2015). Selection of Appropriate Locations for Industrial
Areas Using GIS-Fuzzy Methods. A Case Study of Yazd Township, Iran. Journal of Settlements
and Spatial Planning, 6(1), 19-25.

- Kleemann, J., Inkoom, J. N., Thiel, M., Shankar, S., Lautenbach, S., & Furst, C. (2017). Peri-Urban
Land Use Pattern and Its Relation to Land Use Planning in Ghana, West Africa. Journal of
Landscape and Urban Planning, 165, 280-294.



4 Journal of Geography and Environmental Planning, Vol 32, No. 2, Ser No. (82) Summer 2021

- Kuo, Y. C,, Lu, S. T., Tzeng, G. H., Lin, Y. C,, & Huang, Y. S. (2013). Using Fuzzy Integral
Approach to Enhance Site Selection Assessment a Case Study of the Optoelectronics Industry.
Journal of Procedia Computer Science, 17, 306-313.

- Liu, R., Zhang, K., Zhang, Z., & Borthwick, A. G. (2014). Land-Use Suitability Analysis for Urban
Development in Beijing. Journal of Environmental Management, 145, 170-179.

- Lu, D., Xu, J., Yue, W., Mao, W., Yang, D., & Wang, J. (2020). Response of PM s Pollution to Land
Use in China. Journal of Cleaner Production, 244, 1-25.

- Memarbashi, E., Azadi, H., Barati, A. A., Mohajeri, F., Passel, S. V., & Witlox, F. (2017). Land-Use
Suitability in Northeast Iran: Application of AHP-GIS Hybrid Model. ISPRS International Journal
of Geo-Information, 6(12), 1-15.

- Sarwar, M. T., & Magbool, A. (2019). Causes and Control Measures of Urban Air Pollution in
China. Journal of Environment and Ecosystem Science (EES), 3(1), 35-36.[

- Shi, Y., Bilal, M., Ho, H. C., & Omar, A. (2020). Urbanization and Regional Air Pollution across
South Asian Developing Countries—A Nationwide Land Use Regression for Ambient PM,s
Assessment in Pakistan. Journal of Environmental Pollution, 266, 1-33.i



e S el 5 L e

£0 -1 Las M Er e DLl Y jlad AY L XY JL
sk e g g

VEC /YY1 L TR A s

23 0 Sramelip plee So bl olwadds Gl

s

aS b Oliw gl 1 fa g & gad

Ol Olghes! (Slghes) sxims ol&Kils ¢ srmd e oSy (s Jatue e 09 8 Al iS85 et 028,551 Lo,
reza.peykanpour@na.iut.ac.ir
Ol Olghol Olghol axs ol an mlin 0dSENS () Jaomn (udign (S350l 0,8 Sl (9510
hossein.moradi@cc.iut.ac.ir
Ol Ol Olghad! sxwo ol &SNs ( grub e 0dSEls (s s adige 055 Lokl (il o
lotfi@cc.iut.ac.ir
Ol Ol (Olgheo! grims ol Kils ¢ anb e 0SS (s Jaoue gundige 09 8 Hbakiul (Sl ) 5 denns
spourmanafi@cc.iut.ac.ir

0 S

a5 s (Sos 1 0 alaysplons 4 kit 5 pladl pn e 0155 &L 2l S8 Somel e Sl - o
o) sl gl il gn (S5 T Jlas Bl L oS s Ol et (1) (5208 S Olodr (ha s nl 51 e 355 o
sPMig 81 i Bl U s 8 5 mine (8303 a8 Ol abis)) (K b a3 S e s Wi, 53 S
033 e 3 3w bl Ja (S50l jlome 5,8l s 05 55 s AERMOD igsle 5 51 Jol- NOX
oo b adilaie 05 oLl s AHP Joss 51608 e elerrlgslasl 5 (S oS5 0581 slasbns 5 5 e slons
SolS ol e o e Ly, 9o ol fmlis b 5l MOLA s, K8 w lagg 8 el s 4 WLC
YV T dm dlags 8 51 GG a sl SV Vo o gt Gy (55 Lo o3ls Lt TOPSIS iy, 5l eslizal L
33 G S Comls 5l o3 T 5w (6 ,5LS Combs 3l dn )3 10 ((55,5LES (6,508 Comls 51 Ao s
Sl el e 3 Sy 53 1 (So g0l Jlas QUL s 4 8 Sl 3 1 g bl ann g5 51 il
laadlse LS o ol dan s 4 sl das e OLES fags glaanl Jis s el esly el il (S
Lclsn (Sl dleal SILG 5 Ly (Sod slaadl o 3 aalizad a3l slazrlgnlasil 5 Sl (S5b oS540 5S]
Sl e (S0l e Gdls s o8y sl i 5 (S ot nl Ay oo i 4 B e slatass 4 e s

Sl sBl) A Ol

AERMOD S 5le Ol e ¢ o3l Sledbl Sl (sl FERVNIEY oS Ol b))l (SIS slaely

3 5e oy 5%
Copyright©2021, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and
share it with others as long as they credit it, but they can’t change it in any way or use it commercially.

Doi: 10.22108/GEP.2021.126855.1393



file:///C:/Users/tpanahi/Downloads/10.22108/gep.2021.126855.1393
mailto:hossein.moradi@cc.iut.ac.ir
mailto:lotfi@cc.iut.ac.ir

VErr DLl ¥ o led AY by OFY Jlo (asee 530,000 5 5 Wl i £

dndie

S ol O s Sl bl (e d 58T e 5 S & (3l a5 s Comenr A
3 bl A g 5l il oS gy ool 5 ol olonrl il gba 2l L et aL2d (el
Sl plas o S Jlisay olas (654l (Kleemann et al., 2017: 280) 555 o (5 4 5 %L
S s S5 5 e Jlad cann 5 Al 3 3,15 &S lad e s oSl il e e 5 amal a0 s &S
o Ody Gl Gl s S oLas (psanl S0 (s S ENA DTN O en 5 Sles ) AL azils
5 e OF Ol a5 L oS oo Sl adlate 2 (510 55553 5 1L a3 oliad 6 SU1 o g
(TVA Y40 OIS 5 (s o plig) 355 o plonil ailate Ol O sl

Slaelsm vt Jm o5 (e 2LlAr S s led sl 6l el GO (38L 055 l
Ol Blodilh a1 p3¥ Jal s OLSGl d s anl bl ol ol o 5 OIS lawr 55 05940 ol ]
LS POV SRSV WY 33 (7 VA0 (o) il an il elanrlgslasl Bl a5 S35 S]
slemi 5 Sen 5,0 e bl O Gua o8 ol s a8 (62 ot 3o Oy Sl
s e e ol slasls el s oLl 6 I8 oS o w ol elarlgalasl Ll b 4 a5 L O 2|
53 dl ol L (88 YA O 5 ) &S L ol (gl 1, e Olosan 55,8 s s IS5 o g
a1 i alt l 5 8 o e 1gn (ST 51 e S s Ak e S a3
L gblue (2 sliSLS (sl,-) sa (So Il Blod 05y 5 i slaskme b Ll (G35 5 sbay o) 608 2L
Sl 30lS ol 35 Lt dal s ol Sl dne s s 53 e Glodr 25 plnil (L5 (Sa )l
Lt Jgane Ol 2 6,08 b)) Olellas s 5a S50

Jl) ol ol g ol bl 5 (S5 s 1y e o Slow (50000 2 (VWAA) o3l pmats (glanllas s
A e L (S bl cdsene Glasbins posdle (5 Aash opl o3 Sl edls 13 e (0185
g el el 53 (SIS Sy 28 e e L slaad fe sls LA Zags oyl el Bl ol s S
A s S 2l S sle ol baasd S skl il s 5 S Sasdge il s das S
Some Sl estial gl bl Lo by oo s l5e, 58 dn i (g3lwdle 55 JLE 555 LS)‘-K;?‘U 4 sy an S
Wl el Sl Jide dilae Sl (6 0lS (s psel L3 5 S

ST g syl ol (5 (S5 5 i B Lt s i s a5 1

M“—%ﬁ;*—@ﬁwﬁgﬁ‘e«wi)JTLSL“°J%VT@JCFWJNﬁ&ﬂcdﬂj‘ﬁ“ﬁ



3% Oy\Ken 53,5, Lo, D S sranebip 3 lsa Sl sileadd il

o303 e laal) Sl 038 i 51 551 1y Sl L3l s J S daa (Sl Sy e g 5 et ey
VA YAY O,

Sns S0 gl 5l s oo Slaal 0508 5500 WO/ £/ Ay 2e) Olal o sme 056 ol
Gloans 53 S5 mbs 3l ol cpl b sl § gas Olgiol el (kSO0 plad 53 anis dne 5 (Olgins!
il s o aa s 5593 0 03 Jl ol Ll adl Sl el oS sle e Oledal SILLE gla gt s 5
3 S ha g (5 s S o blis (55,508 slags 8 sl 4 ke Ol gd SG3 IS8T Ol oLl aadllas
Sl il 8 S GO 4 gl OF Gta S o plnil (pa (S 01 slne o8 8 i s oy 4 owew
s Sl 5 s @313 (YOUNTYVA (pdss) ol 035 S 5ko SV amis maime S bI (o0 il
2 S 5 Gl Sldllas ity 53 S 35 e (AU Ll ) s e LT 3 s (ST Sl 035
Aalpt s Jpd 1B Emm GIST 1l 5l eslinad U 30 hte julal o pitatir U5l iy Slassl s
el 5 losls plnil (6,6 bl (305006 51 (8 sy 53 (2015) TOSon 5 3T oS glastlan 53 alar 3l sl
s s ;’;ﬂ Shre 88 a5 55 O 1y elerrl 5 e shae (g3lasl (G5 J 5SS lre e T anlllae
AL s Gl oS s s 5 (s3Latl (glaslas 4 Lol 4 ol 4 5 03 S

e Sl 3005 b e anass Bladir (i) 5,08 55 ask 53 (WWAA) OIS 5 63133 e
e il sl il Olas Oliw gd 5l Baadsr Larass ¢, el i3 S andllae | Oldes Olin g 53
5 GAd G LS (> $3osLS (ol (5355LaS Wl slate slags S Sy pde 5 L3S a5 LML (534S
5> b b Slskae  Sage 3 SC Alens 1ia (ST Jlme Jtassy cnl s sl 13 e | (513 e
dgedii b S K

or ) e Ol 5 L0 Gl 1 sl 60l ol (g3dame O Sy oot slaans 5
Il ol b sl axls |y eslinal o i (30 late ulol o peamadim oLl iy b iass ol s . Liles S
Khavarian-garmsir and ) coul soiis e S o s 108 50 e G Bltea 1pn So 41 Jlme LT iy 5o
Rezaei, 2015: 19; Memarbashi et al., 2017: 12; Chatterjee and Stevi¢, 2019: 72; Bartkowski et al., 2020:
aew g bl 3l golws 3 1sn u_fsjﬂ s S5 (55 5l «(10; Emovon and Oghenenyerovwho, 2020: 16

s sl ool NS S (5 5b 4 tnl (G (gladins ana g Jl= 55 (sla, 0S5 65 e ey Bl

1. Fuzzy Logic
2. Geographic Information System (GIS)
3. Arefiev et al.



VErr DLl ¥ o led AY by OFY Jlo (asee 530,000 5 5 Wl i £A

Sl Lt comlial L0 Sldlas 51 gl 3l ol (S et al,, 2020 2) ol 63,51 35 5 40 OLLI
Sarwar and Magbool, 2019: 35; Halim et ) a_ils s S5 1 sl o5 bl Jolo |y (o g2 L slo) Isa
Sheabie o e (Sas 05, S Lsts U e o Sl eslinul 5 mmS asn 3 ses slp @l 2020: 1
Gl s gy s ler SO bl andlas ol 5l G Lol 0 o3l NOx 5 SO, PMyg (glae VT
Sl ey o= @b sl 03 S kS 5 (S e daw s 4 by e Glacals 5 i S slaesls »
e e e S o3l 5 s 85053 (6 SOLET Slaranss 0 5n (S sl ls 5 8 K s e
(Ajtai etal., 2020: 11) 555 .

Seslil 755 (Han et al., 2020: 15; Lu et al., 2020: 18) Jlal s o Siass aallas 53 55 piomen
b p iy dms e 0L Lol sy sl )ls acdbans OF (slyn (S50 00 5 ol 36 o0
Sl s Sa i snsut s o bl il Jow b s bLS,IPMig s PMas dile leedNT

L S gadl 3o o2l (6,08 (ol e son eddiplnil Sla sy i 53 Ad Oly 45 4,5 0les
el 0 4 S o3l 0 diS s gdome Slire SO Dlkeds Ty s Il ale

IS ssedaly Bl sy 5 b padBl Ll a4 (455l Ol e 05 540) Olgisl Ol 5
el 350 5 alisd S Glaasl )8 il e Olojar 5 5538 gxo 5 (g53liS ol glac e
3330 )15 mbew nl 5 36 NOx 5 PMig o3l dkisen (slaodi VT 36 oo a8 5le Ol e 0l
Lyl ol (5,0 (6,08 olan a4 LT o il (slaslas Ouals o say Sy o 5 ($505LES (5,08 53
5 15a (Soll g sbsm il o ol adln s adlain S Ol 65 Slaaial 5 o Soge 3l S 4l 4 4
sy ol sl ol o pd Bl 1pa (Sl jlas Blod b bl @35S cnl sl dg Oledr 5 L0
=2l S el oL aul b 3 tea (Sl jlas Bl (gl Jue 811 Lol S o JLs 1) slaal
Lia (S0l Blod (s (b K55 53 53 Lags 1S Oladr dlie o 5 (5 65 (5303158 Slags S s

adae Il dnv i Gl 68 AT e et 5 S hual

PR3 b A3
LQJ..U})
&j.J._gng_<i>jlj_m;;yigujkgkéijlé)wb\r\.fj.sﬂJLS)jlachia)jiiﬁl)b)tirb;,l&\f

Sl eMeJJJT\ Jg.i?).ﬁ >4 90 L;«}@.u JJ.A)J rg‘jb U‘-’“ L;Lkulouﬁj (:Lq.}' C,w«\)\},wu\ (\‘}A L;Jjﬂ‘b‘t;-};



£4 Oy\Ken 53,5, Lo, D S sranebip 3 lsa Sl sileadd il

(v OBun §) L8 By, M ospis Jobe ) ISS
Figure 1. Conceptual Model of the Method (Authors, 2021)
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Table 1. Criteria and sub-criteria related to agricultural landuse (Authors, 2021)
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1. Weighted Linear Combination (WLC)
2. Boolean Logic
3. Multi Objective Land Allocation (MOLA)



VErr DLl ¥ o led AY by OFY Jlo (asee 530,000 5 5 Wl i 0t

S35 3 Jmol (g (S0l a5 0 K3 5h 5192 (Sl 4 a2 5 b LK) (52518 428 3 dlio
MOLA

Sl 5 oLl 5s s (Sl 0355 L 054 138,56 (MOLA) L3 >l e fm 4 a5 b a0 ol o

BERPS ;Jj_ﬂd)l.ﬁ\_fﬂi‘l: Ol e Cpetd 3 L;:l_i)')l.“._w.j;;l: oo Sl e cpldd el asiS e w

A% eslaw! IDRISI TerrSet )\y\rf' S lanslie |3 -yl rteu'l Sl 5,05 e e &aw 5 b

s S o fe oL
slains 3l (S TOPSIS gy ks Sl Jbayl ooy b ool (6508 0 A o 5T 53
5l b gl S Gy ) 53 s S sl 15 0T (198D) "5y 5 Kilsa oS ol 6 jlns i S S e
Wl 4l e JU ey b 1 alols o miy s oo JUasl Jmely Uy dhol o 50 45 505 (6 s a5l

.(Dagdeviren et al., 2009: 8145)

Wl o 5 4325 5 Sagy slaadly

NOX 5 PMip glaouy¥T 31 Jol> ST

s e edm¥l s S Ce s n e S Ll e S e LSl Ol eyl ol =l
Ol O_AL.);'JJ Ol 4S5l SV 58 4558 95 (ol wlabe 5 AL Sloj 3L 53 NOX 5 PMyy clale
oLz ugim® ey o5 i NOX 5 PMyg VL. ST, S o Y 5 LT S s el glead
Y41 Jt_w alisee 6L@AL¢ BE) b NOX}PM]_O )‘ J_wb- &S‘ﬂ :\.\.3;.:.3 c»t_v \ )‘J‘}M W ¢l ol 0l
C)‘i|)> RGN IS W e.&)ji e.)._;i‘ﬁﬂjz U"‘i‘)| J..p\;— U:“‘S‘J'i c_{b Jijsﬁ,a)\wﬂidj.b-): ..,\Azd.a olis
QSJL,:c,._ge-jg:,.oﬂje:L&:;..«\‘gBJJ\Qi\u.La\J:JJ.Mo:@\\ﬁj>}]l§§bu&§\ﬂm;\uﬁjk
O s Sodadily (Sla s 5540l 1 55 e il 5 Bl 68 arass e Yol Lol 5L UL
)sws@\wbwjﬂﬁbfﬁljﬁ;;jﬂ&ﬁ&LAA.}L:ALAU':;Slﬁmg;}&ﬁ-aa\q%ﬁ)s.sﬁw
C)‘J'_:.ﬂ;)éjjubv_:wcdl_,wk_é.LSD.MLSL@.ALG)J‘ﬁ;b)TW}@t}m&jbgk}‘.bﬁ@y|)\(.'/J“ﬁ.)w

g;m‘ SLi 6\).& 6ub)|km‘bwuﬂ DL dl.w J}l’j:";“?’)J e.uw)j:\.&wdbfe.))ﬂ

1. Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)
2. Hwang and Yoon
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Figure 3. (A) Distribution of PM10 pollution in Mobarakeh County, (B) Distribution of NOx
pollution in Mobarakeh County (Authors, 2021)
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Graph 1. Graph of monthly concentration of PM10 and NOX obtained from Mobarakeh Steel and
Isfahan Steel (Authors, 2021)
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Table 4. Results of annual emission of PM10 and NOX from Mobarakeh Steel and Isfahan Steel in
the study area (Authors, 2021)
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Table 5. Weights related to industrial landuse factors (Authors, 2021)
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1. Analytic Hirarchy Process (AHP)
2. Consistency Ratio
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Table 6. Weights related to urban landuse factors (Authors, 2021
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Table 7. Weights related to agricultural landuse factors (Authors, 2021)

BY 1 N3Y) L) 556 05 Y1 NV L) 556 05

@4y Ogk) 4axy b, g6 44y Og) Qarg b, g5 U
(;A_,.\i (;:‘,ﬂ (;:‘,ﬂ (;a‘,ﬂ
/N4 YA N A Ty e
WBRY. AN, 53 S ARV AT Sk g5
aeeg YRy} Q@)géf /YO ARR! S Ges
/v ey /ht0 Sialis bl Nind) YV ol S el
/Ty Y41 b o VAL W/a\0 Sl il b
AR /rNo sdicbli- daks EANY /Y S (2Sa;
Y A Slaoladl gble a1 AN Sl il
V[ AY +/vAQ £l - W/AAQ PM

- - /rgo NO,

SAS 5 e ($H0S Sl olg Ol
3 o ($5sliS Gble drn g gl p 1) s ddlie olg Cllas 8 b 5 mt o E Gl S
Shle v s ol s adliie gl o pllan 08 I8 5 3-8 -t Gl IS8 5 1pa Sodl a5 b6 48
o Cerslle Ol pslal 5o dias e 0L i 5 & 15a Sl 4 a5 O 08 5 i S50LiS
Cmsblae il J o) 4 Gbla axn JS 5k 4l eds okl ) B g (g)lide b adlaie 5l S

S s A0 LS O 6l (5 58 Cosllae Bl SSGs5 Sho 4 Az a5 608 OF 6l 6 i



VErs 0l Y ojled AY by OFY Jlo ases (532,000 p 5 Wi oA

S5 s s la (Soslaan 5 Llags o)l ot S sl o oo 5l 0t 5 o gla IS s 5 54 MOLA
33 .J\_AT&:HND‘U.LQJ{)SJA Slp e Ve TJ)J?— Colus 5 L 50l 14 L;;}JU{Q-}S Osds g 8 -8
2o bl 2B L lea (So 0l jhae 4 a5 L Jyeme slasbne Bl 2 b )8 olg Olodr 4285 -8 S
Lo S 4 ald sleoaly 53 Jl s b aslio [3a (S5 Jlme 4 4 55 O 5 Jgmme lasbins L lags p1)lS
i a5 03 MOLA I Jol glags )8 @ a2 slanaly s o> cion; 5 1pa (So 41 4 4 5 L MOLA I fol~
=2 S (Sistal s dae (S50 ssba on Sl Jlae Bl das o 0l (ot S .l by e [5a Sa
V10 (55,388 (50 51 S YAY dlags )8 51 S m (S Vet e 5 51 oS (6o 5b @ (S o ok gt |
SV ;s Oy slodd a6l O3y bl a (5,5 (5,8 51 LS YAY 5 awis (518 51 LS
b 5 Sl Cgmdly 3 (e SlS Cmles STV 5 a6, Comlas 31107, ((55,5LES (6,8 Corlis
S sl (S 608 Ssaal e 5,855 53 1 (ST Sl 0Bl s 4 oS il 63 5 bl
VY 5 g bl 3 ,LSa AT (65,5Las bl 31 LSKa MY o las )8 Cmliss 5le 3L 5 55 0l 03l
S Sler 8,5 B s b tile e b o025 Jlesl a5 558 Jlasl 1ga (S5 01 Jlme a5 (6 545 bl 31 LS
Jits S slane C IV S S jle Ol g (sl (oalitad sy (pBL1 5 (s (68 «($55L0S) i
ISl 53 pslate LS s 5 LS edalle L ddlate 3 LS Ve k@ oS sy, e it SIS w18
5> el sl sdi s OF 8o b (s 68 b ino dilaie 4y (6l 35LS Aot ot 4503 (515 82,100 3 55
Sl odalice JJ.LS A Jgd

e Gbls 5 Sl 60 Sroael 5 a8 ¢l Ols plisl aslss sadais glafinsy 058U
o Ghlie (6l olie OIS sl Andllan 3 4 gad (51 el 0l plonil 1 (ST e Llod 05y
lerlgalanl 5 SIS (S Jsene slaslne 25 5 baslns 51 GIS-fUzZY la s, 51 8040 L
s s Bt et (B slatand (bl oy palie sl 0L Jras Sl ol ml .l ot eslin
.(Khavarian-garmsir and Rezaei, 2015: 24) ..l 55 ¢& 3,5

ool (5308 LSl s S s, 5l eslinad b 08t 5 pmis bl pLOKG 8350 03 (5503 s 0
@Lf,uﬂfw Sl bl Wl 3 g 51 43S g, ol &S Wledewy 4z ol 4 5 03 S Okl | g
(Kuoetal., 2013: 312) ¢l (5 530 o9, b Sadly o

Sl b olanml 5 sl S S5 Jgmane sLaslons 5100255 sy 55 ool 3
e (Sl slann 5 bas 08 Ks 5 5008 g cnl blise Sl b 038 s s s o bl SLOI
3 adilie 53 35 pe Gl S ple L OT 51 ol (o)l 5 anio (508 Slo sl Sy 4 tles S ealind
55 cpl gro Gble SO 650 53 0l oy s 53 b Giags ool alid am s Lol scl sl a S LS
el o e3lizal (536 ke s MCE' (sl 2s, 51 bl ol SLOKe sl oS

1. Multi Criteria Evaluation (MCE)
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Figure 4. (A) suitability of agriculture landuse considering air pollution, (B) suitability of industrial
landuse considering air pollution, (C) suitability of urban landuse considering air pollution, (D)
suitability of agriculture landuse without considering air pollution, (E) suitability of industrial landuse
without considering air pollution, (F) suitability of urban landuse without considering air pollution, (G)
spatial landuse distribution considering air pollution, (H) spatial landuse distribution without
considering air pollution, (I) comparison of the two landuse distribution scenarios (Authors, 2021)
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Table 8. Landuse changes if air pollution criteria are included (Authors, 2021)
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Table 9. Prioritization of agricultural, industrial and urban landuse patches (Authors, 2021)
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Figure 5. Prioritization map of options "(A) agriculture without air pollution, (B) industrial without

air pollution, (C) urban without air pollution, (D) agriculture with air pollution, (E) industrial with air
pollution, (L) Urban with air pollution” (Authors, 2021)

& S 4o
&‘fﬁa)wéﬂ_&jWc&))jusdudf‘)UQ\j: dlﬂ)‘)‘))k.wd.’ cjwl?- g),:,.h_j)"i @b) J\JL»"JJ
5SS Sl e (STl Lme X 5s 4 § L 53 55NOx 5 PMyg aher 3l 1sa Sl glaad o ccdl 20 oJ game

Q\MJ}&»J\)W}&L&&&M&})WL»JQJ6yj‘jb)\bu6ﬂ)g%db%)36;}aﬂ



v Oy\Ken 53,5, Lo, D S sranebip 3 lsa Sl sileadd il

(S3oES) Ol s cpl ol (68 4w 3 8 a3 55 5 oS jle Ol b SIS CoaB g 4 4 5 L S 0 03 1S
Gl ol i omer A3 5 3V w3 pm s s 4 ailae gl Sl b Slols 5 (ars 5 (6 e
3 0di0ly s g ST Aot pd Jsts 3L 035 b 35 1ea (Sl slaadlge bl 658 01 bl slaz b
Syl e sl sladeie Ha s sl Gl 5 5l e O L Oy 4 b ass
AYVA podsee) Ol ) cidisee Gblis 5o Ll (6,08 (505000 5 5 a8 ¢l5l Ol5 ol a4 ax s b
Kuo et al., 2013; Arefiev et al., 2015; ) b, 528 , s 5 (VYA OLSas 5 03035 5amms \VAA o3l it S
Khavarian-garmsir and Rezaei, 2015; Romano et al., 2015; El Baroudy, 2016; Memarbashi et al., 2017;
Sl (S slme Godls 3 ooy slatassy 51 S oty opl A e kS 40 (Sarwar and Magbool, 2019
o ol shaien das e OLES sn3 0l CIlas .l Ciliies slag S SLoKe 5 sl S s oaeb
So ook (S s slerlsalasl (S5 I ST slaslre eslinal Lol e ool 2 55555 5 L drn s
ol S L S B s gt eslind 5 1pa (So T ale by (G slaadl o Sl cadlaie

AT s 4 S Lo

ple

=37 NOx 55O, sl 38 [Lisl iludie .O0¥AY) Gl (3bT s ¢ ol (OLEdl, cdhaes o3 fuslosd
A=W Sled U ogss cdases 5 Gt ilons dgdn i (558 o858 iS55 3

el G 5m 4l (0740) dpa s Oldame Lo dams (Gl pnd )y (e LS (3 (G (5 ol
Fslacd EA by Sl (gLl aa sl in s Aome (B Ol 165550 andllas ¢(g Kis F Slods
Y40-YVV

L Olgiol Ol Anm g5 (53l o 5 ons o Sialel (V) (b mulin 30021 Olghool o oS50
i Y0\ Olghol () e s Ol oL, 318 Ol g

SIS Jdow dul B ) A las L(VTAA) (L sdiam (CLalS s Jliis aals Olada ((g3la (a5
o) Addadir Golaisl g, dm e e el 3 (AHP) 5l pdkdes s A1 3 5 (ANP)
AV=EA Y Silad V0 85 b w53 LA DSl Blila 5 553 51 o & 25 (MOLA)

il p Audas dow (\WAA) (Lo jdesms ¢ Sl cdildam (g )lU3 bmw cda OLLE el ¢ Sloasg s
ke allad @S 5 5 Bl oo (JUS 5 (Ol pl GlasgiS 55 w6 K85 5 ladeate bnw g o lab
MANY A ol O E 555 (o K3 8 o pde Slalas

SIS 1 pls e b Bli> ikt Ol 95,0 OTAA) (o dw (S3sm aS ol sk el
N0 b5 a5 5 S s a s GIS Jarsue ;s PROMETTEE <AHP (ANP gla 5y, b s Kis S

£T-F0 04§l



VErr DLl ¥ o led AY by OFY Jlo (asee 530,000 5 5 Wl i 1

b e mlS bl i leMbl glaglolu g3 51 Eoww (1T40) (Lot cololS (s Sl oale Olde
i 047 (adge o SLLITHONE o5 Sl o ya) Ll Bl 5

b 5 (il (6,58 Dl O K ol Aakate 3 cpae )y (Showw (§ 320400 5 (VTAA) (dases o3l omnis
b i 3K Olghal iao oK1 o D1 F G (e ($3l o ezl Olsliad (g

Wleiol iler ol s 5 SLs o) cyjlarss (S5 631 .0VAO) (hime ¢ 55 e (2200l 45
o VA (il OS5 ol Ll

Sl gy 5l esliwl L Ol 3 okl 53 dhdos Ol g gmino S 08 L0 L(1FA0) (e ¢ outd
Sl s ¢ Blay g (L e Ol szl Olsliad () b yIS LLOLL ( JolSS o205 81 SMCE
&:,.b Cft“ sASlils (Olgaal o

b Sl o j lae (glas jlilinl 5 dasl gud () a0 O SBLOTAY) s e ¢ e (e (6 o lE dams
s TYY (S ol Lzl Ol oJl

50, o e preass Blakir gy 0 )8 (VW) (e Ol 1 cls s ( ALy (= 03033 gams
Do 04 555 Ll psle (63,8 Slidmd & 53030 Olbed Ol g5 155, g0 aalllan o0 Rl
XYE-Y)Y oY

=20 YAQ “)\J.@J em‘.} CJ‘)L:..L\ ‘Q\J@S ‘f}w %Jl% «O.:.Aj)w &Lﬁi Z:,JLJ’» (\Y‘V/\) (Aes T)Jém

u—ré‘)‘ 6]3)5 Q‘J_m.d NP &l_ljﬂ‘gg}:l:ﬁ.(\YA/\) ‘ﬁu‘wu‘mw‘éﬂj‘ cé&wh& ‘JJ
AN=VY LY Z)Lo.:: A 2)‘53 46;@_& Q;;LQ.:?" le"..'e‘J”' ‘)‘Jil.; Mﬁ&bﬁdbb L ‘\SJL..G

Ajtai, N., Stefanie, H., Botezan, C., Ozunu, A., Radovici, A., Dumitrache, R., Iriza-Burca, A.,
Diamandi, A., Hirtl, M., (2020). Support tools for land use policies based on high resolution
regional air quality modelling, Land Use Policy, Volume 95, Pp 1-13.

Arefiev, N., Terleev, V., Badenko, V., (2015). GIS-based fuzzy method for urban planning, Procedia
Engineering, Volume 117, Issue 1, Pp 39-44.

Bartkowski, B., Beckmann, M., Drechsler, M., Kaim, A., Liebelt, V., Miller, B., Witing, F., Strauch,
M., (2020). Aligning agent-based modelling with multi-objective land-use allocation:
Identification of policy gaps and feasible pathways to biophysically optimal landscapes,
Frontiers in Environmental Science, Vol ume 8, Issue 103, Pp 1-15.

Chatterjee, P., Stevi¢, Z., (2019). A two-phase fuzzy AHP-fuzzy TOPSIS model for supplier
evaluation in manufacturing environment, Operational Research in Engineering Sciences Theory
and Applications, Volume 2, Issue 1, Pp 72-90.

Dagdeviren, M., Yavuz, S., Kiling, N., (2009). Weapon selection using the AHP and TOPSIS
methods under fuzzy environment, Expert systems with applications, Volume 36, Issue 4, Pp
8143-8151.

Emovon, I., Oghenenyerovwho, S., (2020). Application of MCDM method in material selection for
optimal design: A review, Results in Materials, Volume 7, Pp 1-21.

El Baroudy, A.A., (2016). Mapping and evaluating land suitability using a GIS-based model, Catena,
Volume 140, Pp 96-140.



10 Oy\Ken 53,5, Lo, D S sranebip 3 lsa Sl sileadd il

Halim, N.D.A., Latif, M.T., Mohamed, A.F., Maulud, K.N.A., Idrus, S., Azhari, A., Othman, M.,
Sofwan, N.M., (2020). Spatial assessment of land use impact on air quality in mega urban
regions, Malaysia, Sustainable Cities and Society, Volume 63, Pp 1-13.

Han, L., Zhao, J., Gao, Y., Gu, Z., Xin, K., Zhang, J., (2020). Spatial distribution characteristics of
PM,s and PMy, in Xi’an City predicted by land use regression models, Sustainable Cities and
Society, Volume 61, Pp 1-16.

Hwang, C.L., Yoon, K., (1981). Methods for multiple attribute decision making.Berlin: Springer.

Khavarian-Garmsir, A.R., Rezaei, M.R., (2015). Selection of appropriate locations for industrial
areas using GIS-fuzzy methods. A case study of Yazd Township, Iran, Journal of Settlements
and Spatial Planning, Volume 6, Issue 1, Pp 19-25.

Kleemann, J., Inkoom, J., Thiel, M., Shankar, S., Lautenbach, S., Furst, C., (2017). Peri-urban land
use pattern and its relation to land use planning in Ghana, West Africa, Landscape and Urban
Planning, Volume 165, Pp 280-294.

Kuo, Y.C., Lu, S.T., Tzeng, G.H,, Lin, Y.C., Huang, Y.S., (2013). Using fuzzy integral approach to
enhance site selection assessment a case study of the optoelectronics industry, Procedia
Computer Science, Volume 17, Pp 306-313.

Liu, R., Zhang, K., Zhang, Z., Borthwick, A.G., (2014). Land-use suitability analysis for urban
development in Beijing, Journal of environmental management, VVolume 145, Pp 170-179.

Lu, D., Xu, J., Yue, W., Mao, W., Yang, D., Wang, J., (2020). Response of PM, s pollution to land use
in China, Journal of Cleaner Production, VVolume 244, 1-25.

Memarbashi, E., Azadi, H., Barati, A.A., Mohajeri, F., Passel, S.V., Witlox, F., (2017). Land-use
suitability in Northeast Iran: application of AHP-GIS hybrid model, ISPRS International
Journal of Geo-Information, VVolume 6, Issue 12, Pp 1-15.

Romano, G., Dal Sasso, P., Liuzzi, G. T., Gentile, F., (2015). Multi-criteria decision analysis for land
suitability mapping in a rural area of Southern Italy, Land Use Policy, Volume 48, Pp 131-143.
Sarwar, M.T., Magbool, A., (2019). Causes and control measures of urban air pollution in

China, Environment & Ecosystem Science (EES), Volume 3, Issue 1, Pp 35-36.

Shi, Y., Bilal, M., Ho, H.C., Omar, A., (2020). Urbanization and regional air pollution across South
Asian developing countries—A nationwide land use regression for ambient PM, s assessment in
Pakistan, Environmental Pollution, Volume 266, Pp 1-33.



VErs 0l Y ojled AY by OFY Jlo ases (532,000 p 5 Wi

Ay




