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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.
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Figure 1. Conceptual Model of the Method (Authors, 2021)
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sddosliinl gba,lwe ny 9 b )le s
alanl 5 S&580 ST S5 sla s (e ialel 5 1sa df;,sio:,;gosﬁ)|ifjgt bl sl
S s bl 5 e e d edscblis bl ol mle (Sbt 3L lin) g ot dsle il olaz]

Lf:'_'b ‘QLALV.::‘)LS SJ\.@& B aMa:%\ LSLQ.)L.‘.MJ'.’.) 9 Lﬁ)l.::.d tj_v Q.};umu:m "“Jj";"f g}.:l_‘v‘))‘ )UfﬁS;U L}A‘)&

Sy U'—i‘ @‘J}.qu::xs OMMJLIGA%LSLAL;JE}@&}SL)W‘ ERALY hﬁf 6@&&)}_{}&]%3

5 S o ol dibate aBly sldanal 3 S ad ol g 51 am e ada ool Olpme wlal 5 OLLLE S oS

(YYY \Ytoﬂ/\ gdb&.«.ﬁ 9 e;\)}jw) Mb‘;é ‘)b:ﬁ &LQ‘JD- C)lﬁw‘ ZJL»L.« ).} 6;(,.:.0..,23 JW b Lé_ﬁ

s lasbre g dlaslas ¥ d s s Ol glaslias 550 L ol e ($5,5lS (6 0 la el 5 lajline 5 s jlns
rj\f Slaesls | 51 s aslsl ys cld ezl el sla b 550 L ol ot (660 5 s slas )8 sla ol

Laadio ool bon wlio A 4.5 ARC GIS 10/3 Lo 3 el LU glaazas das e Syl 5 Lol 31 sl 5,0

sl 0 03l CJJI JA[S)_}.LA.»V JJJ\Q-)JASaJJ ub&‘;&l;’:mcb)}fjdgﬂjb)‘ eJLi’.’...»H.!



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

(VErr OB dy $) (55558 (52,05 4 by e slaslns p) 5 Ll N Jgot
Table 1. Criteria and sub-criteria related to agricultural landuse (Authors, 2021)

$503WS 2l slasbrs 350 ebes B & Ljlna 5 ks
=X N = AT G slas, e R
o/ =VNA /A=A A=8(ds/m) >X
S g5
AR S A SR
=Av=0+ /A =VY A ) =YY (M) >X
S Ges
= X<V e /Y =Y0-N e /8 =00=Y0 /1
Slass s
rlis Sla WS el Skl b
Crlis Sla S alad Sl jiSa
s Sla WS el E{ECH?
56 PMio o
XSV SV BV e = VG s Sl
\ Aw 4o ) éf
*/A EERT LY
slas, <
) S e NSEE= ]
< ‘ 39581
) Soses shle
\ 2L
. slas, s blis dilae S8l bl
, slas, Sleolldl sble
31t 2l sl sslel g sl
+<x<\ =(km) Aol p i G gol5
ol

(VEer O8N 5) (4 5 o G2 @ b e laolns 5 5 Lolas Y s
Table 2. Criteria and sub-criteria related to industrial and urban landuses (Authors, 2021)
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Table 3. Sources of criteria and sub-criteria related to the present study (Authors, 2021)
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1. Weighted Linear Combination (WLC)
2. Boolean Logic
3. Multi Objective Land Allocation (MOLA)
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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)

3550000

180
160
140
120
100 = PM10

80
60 B Nox
5 il ik e
» il [ [
0 [ |
1 2 3 4 5 6 7 8 9 10 11 12

ols

ug/m3 N chle

(Voo c&lf.u..a.j) &W‘ OAL:J}.S K) 45)‘.:.0 :\J‘,é )" J.p‘? NOx K] PMlo Sl chle )‘3‘9.03 A J‘J_,.u'
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)
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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)
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