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Abstract

Auir pollution is known as one of the most important environmental problems in cities, especially in
industrial cities, which causes various cardiovascular diseases and many deaths every year. Assessing
the trend of spatial variations in the distribution of air pollution in areas with heavy industry is
essential for the sustainable development of these areas. Considering the importance of Mahshahr
County as the largest industrial hub of the country, the present study examines the concentrations of
NO,, SO,, O;, and PMy, pollutants in different areas of Mahshahr industrial area, mapping and
examining them in relation to different uses. In this study, Sentile 2 satellite images and ENVI 5.3
software and the supervised maximum probability classification method were used to classify land
use. Also, using the KRIGING interpolation method and air quality monitoring station information,
the concentrations of the mentioned pollutants were seasonally zoned in the region. Analysis of
variance (ANOVA) was used to investigate the differences between the concentrations of pollutants in
the land uses in different seasons of the year. The results of the study showed that the highest risk use
was industrial use and the lowest risk use was agricultural use. Also, the lowest concentration of
studied pollutants was related to the Sarbandar station. The results of ANOVA also showed that
among the different seasons of 2019-2020, autumn and winter have the most significant differences.
The results of this study can help identify air pollution and its relationship with land use changes, as
well as control and reduce the concentration of pollutants in the study area.
Keywords: Land Use, Air Pollution, Analysis of Variance, Remote Sensing, Maximum Probability,
Mahshahr County.
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Air pollution is one of the major environmental and economic problems worldwide, and it is
becoming more acute in industrial areas. The World Health Organization (WHO) and the International
Agency for Research on Cancer (IARC) have identified air pollution as a carcinogen for humans, and
about 90% of people around the world breathe in polluted and toxic air every day. Awareness of the
effects of different concentrations of air pollutants on the use of industrial areas is one of the basic
requirements in land planning and management and sustainable development. Currently, the use of
remote sensing is the best method for preparing land use maps. Given the importance of the impact of
pollutants released into the atmosphere and land use, especially in industrial areas, there is a need for
accurate and effective cognition in this field and researchers seek to understand the relationship
between the spatial distribution of air pollutants and its relationship with land use. The present study
aims at investigating the concentrations of O3, PM10, NO2, and SO2 pollutants in the industrial area
of Mahshahr city and evaluating the trend of air pollution in relation to spatial and temporal changes
and its possible relationship with land use.

Methodology

In the present study, satellite images of Sentile 2 and ENVI 5.3 software and a supervised
maximum probability classification method have been used to classify land use. Also, using the
KRIGING interpolation method and air quality monitoring station information, the concentrations of
these pollutants were seasonally zoned in the region and analyzed by variance analysis (ANOVA).
They were used to investigate the differences between the concentrations of pollutants in land uses in
different seasons of the year.

Discussion

The results of the average concentration of pollutants studied in different seasons of the mentioned
years show that the highest concentration of studied pollutants in different seasons of the mentioned
years is related to the industrial area (stations 1, 2, 3, 4, and 5 in the region. The lowest concentration
of the mentioned pollutants is related to the Sarbandar residential area (station 7). Also, the Mahshahr
residential area (station 6) due to being closer to the Mahshahr special economic zone, has a higher
concentration of studied pollutants than the Sarbandar area. Estuaries barren areas 1 and 2, in autumn
and winter, have the highest concentration of pollution. The results also showed that the highest
endangered use is industrial use and the lowest endangered use is agricultural use.

Conclusion

In general, it can be concluded that the highest concentration of NO2, SO2, 03, and PM10
pollutants is related to the Mahshahr Special Economic Zone station and the lowest concentration of
these pollutants is related to the Sarbandar station. Mahshahr Economic Special Zone, due to the
existence of several petrochemical industries located in this place and the high production and spread
of these pollutants in the atmosphere, also affects other parts of the study area. Among the land uses
used in this study, estuaries have higher concentrations of pollutants due to their proximity to
Mahshahr Special Economic Zone and being more affected by this area with petrochemical industries.
With the distance from these areas, the impact of land uses on pollutants is less and the least impact of
pollutants on agricultural land use is less. Also, the results of the analysis of variance show that there
is no significant difference between the concentrations of pollutants in different land use classes. The
results of this study can help health authorities to identify the most polluted areas, the impact of air
pollution on land use and the health of people in the area, as well as the extent of land use changes in
the area. The study also helps policymakers in designing and implementing action plans to reduce
concentrations of NO2, SO2, O3, and PM10 pollutants.

References
- Abbasspour, M., Javid, A., & Saeidi, S. (2014). The Impact of Urban Parks on PM10 Suspended
Particles, Through Using GIS Software. Journal of Environmental Science and Technology, 16(1), 1-12.



Geography and Environmental Planning, Vol 33, No. 4, Ser No. (88) Winter2022 3

- Akbari, E., Zangane Asadi, M. A., & Taghavi, E. (2016). Change detection land use and land cover
regional neyshabour using Different methods of statistical training theory. Journal of
Geographical Planning of Space, 6(20), 35-50.

- Albanese, S., De Vivo, B., Lima, A., Frattasio, G., Kiibek, B., Nyambe, I. & Majer, V. (2014).
Prioritizing environmental risk at the regional scale by a GIS aided technique. Journal of
Geochemical Exploration, 144, 332-344.

- Atai, H., & Hashemi Nasab, S. (2011). Identification and analysis of atmospheric mid-level patterns
affecting air pollution in Isfahan. Journal of Research and Urban Planning, 2(4), 97-113.

- Borge, R., Narros, A., Artifiano, B., Yaguie, C., Gdmez-Moreno, F., & Paz, D. (2016). Assessment of
microscale spatiotemporal variation of air pollution at an urban hotspot in Madrid (Spain) through
an extensive field campaign. Journal of Atmospheric Environment, 140, 432-445.

- Chiang, T., Yuan, T., Shie, R., Chen, C., & Chan, C. (2016). Increased incidence of allergic rhinitis,
bronchitis and asthma, in children living near a petrochemical complex with SO, pollution.
Environment International Journal, 96, 1-7.

- Deligiorgi, D., & Philippopoulos, K. (2018). Spatial interpolation methodologies in urban air
pollution modeling. Journal of Advanced Air Pollution, 341, 62-73.

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

- Fallah Sourki M., Kavian A., & Omidvar E. (2016). Prioritizitzation of Haraz sub-watersheds in
order to soil and water conservation practices based on morphometric and land use characteristics.
Journal of Science and Technology of Agriculture and Natural Resources, 20(77), 85-99.

- Fan, F., Weng, Q., & Wang, Y. (2007). Land use land cover change in Guangzhou, China, from 1998
to 2003, based on Landsat TM/ETM™ imagery. Sensors, 7, 1323-1342.

- Guo, L., Yuan, P., Song, Y., Peng, J., & Wang, L. (2011). Case study and environmental risk
assessment of the petrochemical industry. In 2011 International Conference on Remote Sensing,
Environment and Transportation Engineering (pp. 5783-5786). IEEE.

- Halim, N. D. A, Latif, M. T., Mohamed, A. F., Maulud, K. N. A,, Idrus, S., Azhari, A., ... & 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, 102436.

- Han, L., Zhao, J., Gao, Y., Gu, Z., Xin, K., Zhang, J, (2020). Spatial distribution characteristics of
PM2.5 and PM10 in Xi’an City predicted by land use regression models. Journal of Sustainable
Cities and Society, 61, 1-16.

- Ismailnejad, M., Eskandari Sani, M., & Barzaman, S. (2015). Evaluation and zoning of urban air
pollution in Tabriz. Journal of Regional Planning, 5(19), 173-186.

- Jiang, Z., Cheng, H., Zhang, P., & Kang, T. (2021). Influence of urban morphological parameters on
the distribution and diffusion of air pollutants: A case study in China. Journal of Environmental
Sciences, 105, 163-172.

- Kelishadi, R., Moeini, R., & Poursafa, P. (2014). Independent association between air pollutants and
vitamin D deficienty in young children in Isfahan, Iran. Paediatrics and International Child
Health, 34(1), 50-55.

- Khan, J., Kakosimos, K., Raaschou, O., Brandt, J., Jensen, S. S., & Ellermann, T. (2019).
Development and performance evaluation of new Air GIS—a GIS based air pollution and human
exposure modelling system. Journal of Atmospheric Environment, 198, 102-121.

- 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.

- Kongtip, P., Singkaew, P., Yoosook, W., Chantanakul, S., & Sujiratat, D. (2013). Health effects of
people living close to a petrochemical industrial estate in Thailand. Journal of the Medical
Association of Thailand, 96(5), 64-72.

- 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, 17, 306-313.



4 Geography and Environmental Planning, Vol 33, No. 4, Ser No. (88) Winter 2022

- Lopez-Serrano, P., Corral-Rivas, J., Diaz-Varela, R., Alvarez-Gonzalez, J., & Lopez-Sanchez, C.
(2016). Evaluation of radiometric and atmospheric correction algorithms for aboveground forest
biomass estimation using landsat 5 TM data. Journal of Remote Sensing, 8(5), 1-19.

- Lue, 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.

- Masroor, K., Yousefi, S., Fanaei, F., & Raeesi, M. (2020). Spatial modelling of PM2.5
concentrations in Tehran using Kriging and inverse distance weighting (IDW) methods. Journal of
Air Pollution and Health, 5(1), 1-9.

- 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.

- Metia, S., Ha, P., Duc, H. N., & Scorgie, Y. (2020). Urban air pollution estimation using unscented
Kalman filtered inverse modeling with scaled monitoring data. Journal of Sustainable Cities and
Society, 54, 97-101.

- Montero, J. M., & Fernandez, G. (2018). Functional kriging prediction of atmospheric particulate
matter concentrations in Madrid, Spain: Is the new monitoring system masking potential public
health problems? Journal of Cleaner Production, 175, 283-293.

- Nadal, M., Cadiach Ricoma, O., Kumar, V., Poblet, P., Mari, M., Schuhmacher, M. & Domingo, J.
(2011). Health Risk Map of a Petrochemical Complex through GIS-Fuzzy Integration of Air Pollution
Monitoring Data. Human and Ecological Risk Assessment: An International Journal, 17, 873-891.

- Noorpoor, A., & Feiz, S. (2014). Determination of the Spatial and Temporal Variation of SO,, NO,
and Particulate Matter Using GIS Techniques and Estimation of Concentration Modeling with
LUR Method. Journal of Environmental Studies, 40(3), 723-738.

- Qiao, P., Lei, M., Yang, S., Yang, J., Guo, G., & Zhou, X. (2018). Comparing ordinary kriging and
inverse distance weighting for soil as pollution in Beijing. Journal of Environmental Science and
Pollution Research, 25(16), 597-608.

- Sarwar, M. T., & Magbool, A. (2019). Causes and control measures of urban air pollution in China.
Environment and Ecosystem Science (EES), 3(1), 35-36.

- Seifi, M., Yunesian, M., & Nadafee, K. (2021). Exposure to ambient air pollution and socio-
economic status on intelligence quotient among schoolchildren in a developing country. Journal of
Environmental Science and Pollution Research, 29(1), 1-9.

- Sharifi Sadeh, M., & Ahmadi Nadoushan, M. (2018). Application of a land use regression (LUR)
model to the spatial modelling of air pollutants in Esfahan city. Journal of Environmental
Sciences, 16(2), 203-216.

- Shi, X., Li, M., Hunter, O., Guetti, B., Andrew A., & Stommel, E. (2019). Estimation of
environmental exposure: interpolation, kernel density estimation or snapshotting. Annals of GIS,
25(1), 1-8.

- Tehrani, N. A., Mollalo, A., Farhani, F., & Pahlevanzade, N. (2021). Time-Series Analysis of
COVID-19 in Iran: A Remote Sensing Perspective. Journal of Geospatial Information and
Community Resilience, 21, 277-290.

- Vahdat Mohammadi, A., & Rahimi, S. (2013). Impact of urban land use pattern on Tehran air
guality. Journal of Research and Urban Planning, 4(14), 123-142.

- Vahdat, A., & Alimohammadi, A. (2020). Study of Hourly Variability of Association between Land
Use Parameters and CO Pollutants Using LUR Model in Tehran. Iranian Journal of Remote
Sensing and GIS, 12(1), 1-18.

- Xu, H., Bechle, M. J., Wang, M., Szpiro, A. A, Vedal, S., & Bai, Y. (2019). National PM, s and NO,
exposure models for China based on land use regression, satellite measurements, and universal
kriging. Journal of Science of the Total Environment, 655, 423-433.

- Yang, C. Y., Wang, J. D,, Chan, C. C, Hwang, J. S., & Chen, P. C. (2021). Respiratory symptoms of
primary school children living in a petrochemical polluted area in Taiwan. Pediatr Pulmonol 25, 299-303.

- Yu, H., Russell, A., Mulholland, J., Odman, T., Hu, Y. & Chang, H. (2018). Cross-comparison and
evaluation of air pollution field estimation methods. Journal of Atmospheric Environment, 179, 49-60.



e Sl p s Bl
VA -4 o VY Ol b oyles A oLy Y DL

VEVYIA il FRRVAVAVEN PSP

b giabe gre dikie 5 Lol VT 51 pam clile , o0, )8 Oluis 1 ) p
(ANOVA) d"jtﬂ)b J:l:u'"g)j: J'| uiq;'«wﬁjw J‘ oalaiwl

b‘ﬂl WOlgre! Olgas! SR oLl ‘d.‘.:.b CL.» AN s ,k._.:u aJ; R%3] wl;.ﬁ)ls dﬁuﬁb (St g3 9 g
pourmohammadi.sorour@na.iut.ac.ir
Ol Ol (Olgheo! gxims olKils ¢ srmd b uSls () Jazue 09 8 Skl i ) e
lotfi@cc.iut.ac.ir
Ol pl Olgino! (Olghor! (farns o5 oamb mlio 0dSESs (o Jammn 0,5 (5 553 (5 2mils (s )l 5l g0
mehrdadranaee137166@gmail.com
K>

Som sl b a oS Cl o gla g b o5 pan b jgd 3 e s lame SOISES (S 31 G Ise Sl
o Ll Gble s 1pa (Sl 281y SIS Ol i L) biol 258 o 5365 S o 5 B0 o Glasolen
S glacds 5 S Olsear jpiale Ol gd Coenl & ax 55 bl (5550 bl cpl bl daw s gl (oS
Ol g micws &b il 3bls 53 PMyg 5 O3 SO, NO, slaouVT clale Lol iass )5S ends
b 5l camllas sl 53 diS e s 2 1 0SS slacg polS L bl VT opl Blssl 5 LT (g3leais  ginle
o dlanl Sl s, s guaib 55, s ENVI 5.3 Sle s 5 \WAAIYWAA Jlo i by ¥ s (slo sl sale
slaesh s KRIGING L 0555 sy 3 ealinal U cpiomen (Cslodd eslizal o)) id s 6,08 (ghuaid )l
s o 51 gy adlae mla w3 Jead O poas s L3l laedn T CBLE dpa kS L oSl
S sl il @L‘J A oslanal o calises Jpzb 5 Lo 58 50 u,.u_\ﬂ cble ol ool o Sl (ANOVA)
e Sl ($555ES G LS G B e 53 S (RS s e G SRR B e 53 6 n At
Oloe 31 S 5l 0L 35 ilolsy o ol sl bgy o skt o ol 4y sdandllae laodt VT ol Oln o 208
Slas 53k 53 aallas ol gl il 1 lslas G i Ol 5 5wl VY44 5 ITAA (sladle il J uad
Cble Ol ialS 5,8 a5 ol 6l Sl L 0T Byl 5 e ST Ll 4 T4-1T4A

S e K8 laide dilate 3 Laeus VT

el Ol e cdlazl ST ¢ il o ol 2 &fsjﬂ‘)}.)jui;.b’w‘y\)\ S (IS slaesly

Js5me i 55
sk leslinal b giale gmios ailae 53 be ot VT 51 5 e o olyl (608 St S gy (V60)) sl g, ol Sl Jo bl 55 e y(hamen s i
VAN YY s (5 sl s Liliz (ANOVA). bl o 5 555 51 Siaes

@ 00

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License

d https://doi.org/10.22108/gep.2022.133195.1510 [:: 20.1001.1.20085362.1401.33.4.4.8


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.22108/gep.2022.133195.1510
https://dorl.net/dor/20.1001.1.20085362.1401.33.4.4.8
https://dorl.net/dor/20.1001.1.20085362.1401.33.4.4.8
mailto:lotfi@cc.iut.ac.ir

Very Ol a,M‘AA&QgWJbg‘}wdﬁ)uUﬂjglk A

VRV

Gblos 55 (55l (S 5 ool Ol ol o 3 (g3l 5 amaony s S5 O 51 S 1sa (ST
SLaeto VI mos ¢ 55 poman 5 rk 5 s (S ke Sl sl sn (Sa il g st b 358 e s ixis
L obls b3l 5 JaS dps (Sadl o e S 5 0dd ooy cnl ity 4z Sy ol placd 5 ]
el T 5 WHO) e caslug olosle (YU 80 O 5 55 0l80) cles S i 51 55l 6ds
330 4S el Jls s ol s Ulaasls olusl gl ol e ele 1) 1a S JT JARC) Ol o oliios
oo,S 15 (Yang etal., 2021, p. 15) JS s ks o 5 03531 (Sl 555 a Ol 030 3l Ao s A
(e JIgs o S medl il Dy s Sasolon 40l ot 1ga (So 0T 5 me 55 05 68 e SV b
34 O e o055 Olasls Ogor (o0l 58 5 o RS0 5 s e Rl 5 Sl 5 (s o
(Halim et al., 2020, p. 63; Jiang et al., 2021, p. 9) 3,15 o ;3 15 S5ae 5 S (33,0 I3 slas la

g Ll 51 Ol saeS sl sl 5 mis Gblie slagg )5 5 1ea Cilises slaotu¥T clale 36 51 a1
3ol 6lS 5 1 Calises glasa VI e S Sk A 5 e e S e 5 (S a0l 3
3 ity i alllas gl glo sl palis (slaenls T o sladias WodNT cpl SLasl 5 W SIS 56 el se
oo ol Jl- s (Kelishadi et al.,, 2014, p. 5) 55, 00 JSa &35 o xis 5 au5a S b Ole) o Sob S
sla S iy Jsa 5as 5l Grawe glaesls ol Ll (208 4 bg e slaati Ly s e o5 )
Ol 5 o535 oo b by SIS 5 S sa gl 5 b SIS 0l 030 1SS 03 o s SR O
(Fanetal., 2007, p. 19) W ls 2l 8 S 5 Sy Ol uis oy p o5 o5k <l lably 35l

el oY e g 3 essar (Sl SIS 5 T 53 et iz sl VT b Ol oeal a5 L
laedo VT s =35 Ol Bl s JWaw 0L Kia s 53,8 &g ainy cnl 55 S50 5 s bl
[(Sharifi sade, 2018, p. 13) wil (s 4o S el 5 Ll ar o8 s 5l Cilises slas o8 L OT B3| 5 (&

L3 ol Dlalllas 355 e Ll aes cnl 53 il 5 Jotls O K gy Slalllas 51 el 4 sl s
SLASESS (ondd )l pale slas O3 e sla hs, Sl eslial b 1a slaedNT 5 L5l (508 Ol L3
DYAS (olaaldoms A D740 OS5 ) Colodd plonil 51 (6008 O g S5 Jiko 5 553 3l o
53 il it i Lt sl Lot IS 5 s oS Culosls 0L s (V0 YA OLKen 5 0303 oad A)
b o e Lt a3 0 e o S IG alge e 515 Ll adlaie (sln (S5 ))T
Ismailnejad et al., ) cwlaed VT [2ST 1 53 S5e Jslse 5l (6 G35 5 s jgs Llilam 5 31 S 55
.(2015, p. 13; Vahdat and Alimohammadi, 2020, p. 18; Abbasspour et al., 2014, p. 12

STl Cansg sl bele 1 bajed 5 mbis s Tsa (Sl Lie lial L 0lSe s a5l (ke
caslllas 53 53 il gad (gl - «(Sarwar and Magbool, 2019, p. 35; Halim et al., 2020, p. 10) ails s |5
33 ol Jhic O Sl ealinal ¢ 534S uL > (Han et al., 2020, p. 15; Lue et al., 2020, p. 18) ol K s s
PMyo 5 PM25 slaoaVT L i oS sl Ol el sy 2l s Colandls ailae O glss ST 05



A al,&»,dmjxj‘,f Mbwu&;ﬂ):ha%\ﬂj‘ﬂwﬂu&bidﬁ)sQ|ﬁ.:.£3;1w)ﬁ

Oa L6, dallas 3 pizman 5505 pa (SIS0 5 ms Gblis il o b s 5 LU
Sl VT (S| 82 g (S0 Jlae 038 Bl b 5 6,8 5 o (30sliS b (6,0l b Ol
oy pliws &S 3p OF saasOlis ash slaasl 5 As 4 AERMOD J5le 5 Ses LNOx 5 PMyo
Sl adex3l g s b &l sl ealinad el o elazxt 5 (galianl « So505S1 glaadl se 31 axadS Il

e pademe 23055 2Ly dexil oyl s S0 e s, dea slasa Vi clale Shoig ¢l
o3l b1y % 53 35 5o (glaedu VT 2ST (gl Sldllas 3l elad =l5 5 KRIGING (IDW) alobs
Slas o 55— ol sasglis CL:., S Wles S gilwdde ( gmo >l 530594 (2L, s S,
., p. 19; Albanese et al., 2014, p. 12Nadal et al., 2011) 55 ~Is pl 55 G35 5 8

o3liiul 03 58S s b Ipa oo VT ke 1S Olee mend 53 (2050 Gla s 3l el sladle s
o cilis sl jts, Sleslinwl U1y Ol 68 55 Ol 5 5wl (lsn cuiS &5 Sl s .clods
g_,\_w‘o)j.’ KRIGING L}"L.’.OJJJ u»}) )\ oalaiul ‘j.h ;)}T @)‘93 6[.&4.&.5_’ :\.:@3 6‘j.> u:uj‘) L)',"j.:'@" cJuJJs WSSy
(Seifi et al., 2021, p. 9; Tehrani et al., 2021, p. 14)

il ol gl eslizad Ll 3 138 (S5 dT te 12 KRIGING Losss (s, 5l cslasllas s
(Montero et al., 2018, p. 10) ol 535 Hlews 15 vf.sjﬂ il i o Loy Sl ray ol &S sl Ol

\4. ((Q‘J_eﬁ J@_J: BE PM]_O 9 NO, SO, Lgl_am_«.ﬁ‘l JLAJ 9 L;!&A C)‘JM:J L'J,:.::J)) Q\}J« L> 6&3 dadlze BE
L LS el et Lal (slas VT 51 fol (glsa CoiS (slaatdl W5 6 2boass sla b Sl eslina
Ca_w‘ Lgi.x.._.p uSL»\ 9 &_:.‘ﬂjg r_>=>- ‘l_ﬁoJ\_..:Y‘( Q‘JAA-*J“ B )Ufﬂ.?‘b“ L}ALC« JJ:V-@O aS dmﬂ‘é)‘b QLA:VJ Lﬁd"")f
.(Noorpoor et al., 2014, p. 15)

Lﬁ@)quYTd‘)‘ JS‘UA g}-bt-‘)ije'jb S 9 9o ZMYYJ‘waMWL ‘LSJK'.'.J L;“Ajji)b
jA_LJPJ o.\alebjwmdl.ﬁw& M.ih..ﬁ &JJ)\SCJJMA}}JL’M\M L;\pb‘ 6j)l5MlJ;J.w%GIS ;..Z.E_’
6}) 6.1\..:_..»:‘ le_.) DL}:.&‘ ——r 9 ubl._: J.:J}.:j};-)b LAOJ*&Y—‘ U'i‘ Lm‘éngb Q\Jiﬂlﬁj}i Ju./\..;&?é'
ailae OF il dam g 4 63l Sl 50l o2V G ST bl s Sl 5 Sl 5 S5
O YT O 5 03l fuslansl) CoilIS dal i LT 5 Lys o o5bs 5l Lo VT (o =

r_@nébl_wl.aé)\jm Lol JA‘PJML&)J\.\J L;JL,&JB\ 3}132.22.;@); éﬁb QS"'?-"LJJ:'"’ @L«p sbj (.;-:M\
JSin e ps5 eddandlas e (slacs )8 4 jglale (galal o3, 5 adkais 5l ol i e VT Jlas!
L;l_zsa,\_g‘ﬂc,_l'ak.bu_.wﬁ O Sl jols fags silu e jesie S 5l Sl aibie pl gl ciS
5 LS Sl b byl s e So T sy obssl s edabe Ol g imis dilais ;3PMyg 5 0380, NO,
S o JWs 1y ol 5l g b Of Jlel il 5 Gl



Very Ol a,M‘AA&QgWJbgwdﬁ)uUﬂjglk AY

oddanilas azkais

)MLAL;LQJMJALZ}J})&)W@Objf"Gu‘duob)@w}de‘éiMu Ql:.wjg_,fu
SV B Jsb ad3s\Y yas ;3 00 L aids 08 5 as s (A o LSl Bladsl Ol ol ol .ol Hus o
adae ol syl Sl Bl bt 5l JLs (5 e adds Y g am s T U@:\)@):Wj@ﬁﬁ)@k_@
5ol page 5o adks Blake gl S5L Sla= (V1YY O e ) 313 B YVAYY Ll e
s ailate ol (Kt glaels ol a Lo VAV U by ailiie BYLe (la S0,L 5Kl 5 ¢ ste o VO O s
AYY YAA ‘L;LL."))LSJW”"’) Sl )ﬁﬂ,.':l:

‘) dl.';....:)? Ol GL..DJ‘ M)JV/‘\O)JJ\JJ\JAJJMS(':% ol.<.:l.>— BE) WJU\;&JEJ\ML‘: QL:MJ.@_‘..:
AYAL OLLSan 5 wlade) Coslosls 13 03 T Sl ndgo 53 1 O ¢t sdaes (glaasr 1551 Lol o3 S Ju
w‘)u@_k}&bjd\ﬁ\v;]ouyjb)m"/\O' C,M)ﬂ\.;&\ AJ)J}:A)JML&&JW‘S}.&)M(A
C"—‘jj‘bl"é“)‘cjjsc"‘:’"‘\’\ ‘J“’b'dl")b‘:""""w;)‘f;(°))g_;‘t"‘“"fL“‘)’L“L}:"”‘J@":“AL“QtMJ@":’)Jé‘)
6LAJ—>‘}J~“[—’;’WL§L“J—>"}‘:ﬂ—ﬂﬂhu‘;‘b‘jf‘)b“}h“w\jb@w_}ﬂJWUSQ}:L:‘Y-\
CA_:a.;j.a ZMJQLLJ \ J.(.J« .(/\V RAA ‘QYL:S) .,\;},&L;a Ogj N02 ‘SOZ J.;.j )‘ ‘_;LLQO.«L«JYI )L.L.:.s‘ 9 .X.Jj.? (e

(Vo) OBty §) Ol g5 Oliwl 53 pgials Ol gl Condgo —) K
Figure 1- Location of Mahshahr county in Khuzestan province (Authors, 2022)
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Table 1- Comparison between KRIGING and IDW methods (Authors, 2022)
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Table 2- Average concentration of different seasons of NO,, SO,, O; and PMy, pollutants during
2019-2020 (Authors, 2022)

Os (ppb) SO (ppb) NO (ppb) | PMy, (mg/m’) oS
\4/0Y Y/04 \AE Yo Sle -l
YA/Y Y/01 /4y ARVAR Ol —o5 5 filate <ol
VAN 8/ 10/ AV sl —es il s
VAT §/0v YV/LY /A Olasy =05 5 &ilate =l
YY/AQ Yoy Ve/4 A Sl =) osrs ddlate S o
\A/YA £/t AA YV/ Ol =\ o35 dilate S i
01/0) 0/\0 0/A Y410 el =) ey ddene S e
AA/NQ o/0V Vo/o /e Ol =V 055 adlate S e
Yo0/0¢ \va\d YY/A FY/Y Sl =Y e dilae S e
Y/t £/A 4/0 YV/Yo Olislb =Y 035 adkete S e
AN o/A %Al R\VAR3 5l =Y e diks S e
VE/AN \A \R¥A% VEv/eo Olisy =Y 055 ddkan S et
av/y v/e Yo/v YAl Dl Y ok dden S
04/11 VA /) YV/AA Ol ¥ 655 dikaie S e
EANNQ VA Ve/x £1/\0 b T ey dilaie S e
AY/V 0 V/A Vi/0 VEA/NY Oliasss =V o5 5 dilae S e
44/80 v/A WY AL Sl =t o5 i S e
40/ v/A Vv 08/11 Ol —8 655 dikate S e
oVVE 4/0 VYA AL b=t ey dilaie S e




Ver) Ol £ oyl M ‘ﬁ,lﬁ, JY Jl gdh._am dﬁ)uuﬂ‘ggl}?

ag/vo Ve W Ve4/08 Olies3 =8 o35 &ilaie S e
44/VA Yo YA/0 AR Sle =0 o5y dibeie S e
4Y/A Yo/o Y/0 Y4 Oliasls =0 o3 5 ddkais S et
AVVY V4/4 YA 04 /Y 5l =0 o3y dilate S e
q0/0 YY/A Yo/A Yoo/Y Olieny =0 05 9 ddkan S et
\VA/OL Y/vE aa VYY/YA Sl =k

/e Y/Y O/AY 1Y4/4A Ol =y o
YY/AV 0/08 (TN’ VV4/0 el =

TY/0 /v /) Y1Y/4A Oltca 3 =5
Yi/ov §/AY 0/ VIVAY Sl etale

yYyAav VA Y 0/AO YYo/40 Ol — ,elale

£o/V0 o/YE A/04 AARVAPA sub—etale

00/14 VY \ATA ARRZAR Ol — glale

Aale Sl g Sl ilises J o e 5 80le gaig —£ S
(8 OBk $) V8-V FAA 5L 350 b KRIGING 5y, 5l ealnul b

Figure 4- Zoning the average concentration of different seasons in Mahshahr county using
KRIGING method during the period 2019-2020 (Authors, 2022)
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Table 3- Mean annual concentration of zinc coated with FUZZY OVERLAY and AND function in
ARCGIS10.8 SO,, NO,, O3, PMyq pollutants in land uses of Mahshahr county during the period 2019-
2020 (Authors, 2022)

SUL cble (Sl
L ,li8 L E b gy NS
eSS a5 s & Gl pesta | T s
FUZZY OVERLAYL 2
)&A “
/vy Sioslis L;L:AQ.:A)' 'Y\ Sooslis \

shls &,Ll)l, < LSL“;;:A)'
/AQY Vvo Y Rb el Y

Loy Ve )lféfgf&»ﬁ

V/\Ve LAAJL})LSJNJJLT @Laﬂ YAO Cxue A\
RYAY o gble 04) gy $
VA6 Sl s (AL Y b sl 0

el 5 S5 Jibe
VYA < YV Y o 1
ey ol (ol sdansl

Sk (S s Gy
VAoY L tto AL v
Sl

o ilises Jguad 5 20yl 608 b Lo YT clale Al b3l
5 edial e =B 4 ey bad oslinad (ANOVA) b1y o Oye3l 3l ghuaid &35 5,50 gl
Lags polS olad 5 3,100 555 (gulslims il st ianllas (lags )l8 Ol &S Conlods asiive (0 ga3l oy

Lﬁ"l_‘) Z)Lu_bdl_wgn_lbmdj_ﬁﬁ dl_:.ﬂ sl cmw}e-).) e.l...?:f.l.’.'..ﬁ L;Lho.)u:a.y{u.pﬂ).) dl-\.mg-l Syl



a) Q‘JK&.&J&MJ};)}J« Mbwwjéha%yij‘ﬂwjgyb‘dﬁ)sQ'M;‘w)ﬂ

U oo Ll (claodu VT Slsliae Lol deslie suasOlis & Jodr . Clodld sdalive (g lsle C3Dlit] 1 744-1TAA
S Coslod e3ls LIS # Cudle L 050 Sl zaS slusl) Ceel ANOVA Lol s s g, b Jle s J sead
OV AT O 5 olo)) (s e 0lid 1 e gladle b Ciliss Jsb Ol sl LS| 54
Sobl Soa, L AYAR-VFAA sladle Cilises Jgaas 53 PMyg 5 O3S0, NO; slaedn¥T clile Kl dslio —£ J gt
e\ OB xey ) ANOVA LGL 0y Jdow
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seasons of 2019-2020 by ANOVA analysis of variance (Authors, 2022)
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