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Article Info ABSTRACT

érticle ;yg\et{ | Objective:Waste management is one of the main challenges of modern cities, especially
esearch Article
coastal cities. One of the most significant problems in Mahmoudabad is the lack of proper

waste management. Smart growth in waste management focuses on integrating technology
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and sustainable methods to optimize waste collection, reduce environmental impacts, and

2025 Methods: This research is a mixed-method descriptive-survey study, in which the opinions
of 20 experts in waste management and urban growth, along with randomly sampled

Keywords: citizens of Mahmoudabad, were collected. Qualitative data were analyzed using the

Smart Growth, Grounded Theory method, and quantitative data were analyzed through Structural

City of Mahmoudabad, Equation Modeling.

Coastal Cities, ) o )

Waste Management. Results:The findings showed that the indicators of “modern leadership” and “adequate

infrastructure” had the highest mean values of 4.6 and 4.04, respectively. Statistical tests
(KMO, Bartlett, Kolmogorov-Smirnov) confirmed that the sample size was appropriate,
and the Cronbach’s alpha coefficient above 0.7 verified the model’s reliability. In the
structural model, the indicators “modern leadership” (f = 0.91) and “smart analytics” (B =
0.82) had the most significant impact on waste management. The GOF index was 0.55,
indicating a good model fit.

Conclusions: The results demonstrated that employing smart growth indicators such as
local community participation, developing digital infrastructure, utilizing new technologies
like the Internet of Things (lIoT) and smart waste bins, and implementing intelligent
resource management plays an effective role in improving waste management and
promoting sustainable environmental development in Mahmoudabad.

Cite this article: Kavianpour Sangeno, E., Motevalli, S., Gholami, S., & Janbaz Ghobadi, Gh.R. (2025). Investigating Smart
Growth Indicators on Waste Management in the Coastal City of Mahmoudabad. Spatial Analysis Environmental
Hazards, 12 (46 & 795), 109-124. http//doi.org/10.61882/jsaeh.12.46.795.109

© The Author(s) Publisher: Kharazmi University
BY NC DOI: http//doi.org/10.61882/jsaeh.12.46.795.109



https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 |

Spatial Analysis Environmental Hazards, Volume 12, Issue 46 & 795, 2025 110
EXTENDED ABSTRACT

Introduction

The main issue of this study revolves around the problems and challenges in waste
management in the coastal city of Mahmoudabad, which faces significant negative
consequences due to the lack of an intelligent and efficient waste management system. These
problems include the excessive accumulation of waste throughout the city and environmental
pollution resulting from improper waste disposal, threatening public health and the quality of
life of citizens. Additionally, insufficient infrastructure and the use of outdated technologies
in the processes of collection, transportation, disposal, and recycling of waste have reduced
the efficiency and effectiveness of waste management services. Furthermore, the lack of
sufficient awareness and knowledge among the public and city officials regarding the
importance of optimal waste management and environmental protection has exacerbated the
existing problems. The main objective of this research is to examine the smart growth

indicators and their impact on improving waste management in Mahmoudabad, with an
emphasis on sustainable development and environmental protection. The study aims to
identify the effective factors influencing smart growth in the field of urban waste management
and, by utilizing modern technologies and advanced methods, propose practical and efficient
solutions to enhance the waste management system. Ultimately, this research seeks to outline
a roadmap through which natural resources can be optimally used, improper waste generation
and disposal can be reduced, and the quality of life and environmental health in the coastal
city of Mahmoudabad can be improved. Thus, the outcomes of this research can contribute to
smart and sustainable urban development in this region and provide a successful model for
technology-driven and environmentally oriented urban waste management.

Methods

The present research is applied in its objective and categorized as mixed-method research.
The qualitative statistical population includes experts and specialists in the field of waste
management who have work experience in this area. Twenty individuals were purposefully
selected for the qualitative phase of the study. For the quantitative phase, the statistical
population comprised the citizens of Mahmoudabad, totaling 130,054 people, from which 380
individuals were randomly sampled based on Cochran’s formula. Initially, and prior to the

interviews, the literature review was conducted to identify smart growth indicators in waste
management. This was done through reviewing theoretical studies and related models, from
which the most important dimensions and indicators were extracted. To assess the validity of
qualitative data, the triangulation method was employed. Document analysis and in-depth
interviews were used as data collection tools. During the interviews, efforts were made to
continue gathering information until achieving consensus among experts, as part of the
interview’s validity depends on expert agreement. Using expert opinions, the validity of the
interview questions (qualitative section) and the questionnaire (quantitative section) was
verified. The reliability of the quantitative questionnaire was also confirmed by calculating
Cronbach’s alpha. The Cronbach’s alpha value indicates appropriate reliability of the
research. Moreover, the average value for all the variables exceeded the threshold of 0.5,
confirming the convergent validity of the study.
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Results

This study identified and analyzed smart growth indicators in waste management in the
coastal city of Mahmoudabad. The key indicators included modern leadership, adequate
infrastructure, smart analytics, education and cultural development, and resource
management, each evaluated with specific criteria. Descriptive findings revealed that modern
leadership (with a mean of 4.6) and adequate infrastructure (with a mean of 4.04) had the
highest average scores and were at a desirable level.

Statistical analysis using various tests (KMO, Bartlett, Kolmogorov-Smirnov, Cronbach’s
alpha) showed that the sample size was appropriate, while the data for some variables did not
follow a normal distribution; therefore, non-parametric tests were applied. The Cronbach’s
alpha coefficient for all variables was above 0.7, indicating acceptable model reliability.

The structural model and T-test coefficients demonstrated that all examined indicators
(modern leadership, adequate infrastructure, smart analytics, education and cultural
development, resource management) have a significant impact on waste management, and the
research hypotheses were confirmed. Among these, indicators such as modern leadership (p =
0.91) and smart analytics (B = 0.82) had the greatest influence.

Finally, the GOF index (overall model fit) was 0.55, indicating a good model fit and validity
of the results. Therefore, it can be concluded that utilizing smart growth indicators plays an
effective role in improving urban waste management and promoting sustainable
environmental development in Mahmoudabad

Conclusion

Waste management in coastal cities like Mahmoudabad, due to the unique characteristics of
these areas-including the sensitivity of marine ecosystems and tourist attraction—requires
innovative and intelligent approaches that can simultaneously protect the environment and
improve residents’ quality of life. The research findings indicate that smart growth indicators,
particularly modern leadership and adequate infrastructure, play a vital and key role in
enhancing waste management processes and can increase the efficiency of waste collection,
disposal, and recycling.

Environmental challenges in these areas, such as the vulnerability of coastal ecosystems and
the high volume of waste generated by tourism activities, make special attention to these
indicators essential. Moreover, the success of intelligent waste management systems depends
on active community participation and widespread cultural development to raise awareness
and improve environmental behaviors.

In this regard, the key recommendations for improving waste management in Mahmoudabad
are as follows:

o Employ modern technologies such as the Internet of Things (IoT) and smart waste bins
to optimize the collection process and reduce associated costs.

o Develop digital infrastructure for better communication with citizens and provide
effective feedback on environmental behaviors.

o Use smart resource management systems that, through proper waste separation and
recycling, help reduce waste and conserve natural resources, while also enabling
energy production from waste.

Successful implementation of these solutions requires comprehensive collaboration between
municipal institutions and citizens to achieve a sustainable, efficient, and environmentally
friendly system. Ultimately, realizing smart growth in waste management can not only reduce
negative environmental impacts but also enhance public health and quality of life in the
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coastal city of Mahmoudabad, making it a successful example of sustainable waste
management.

Keywords: Smart Growth, City of Mahmoudabad, Coastal Cities, Waste Management.

Author Contributions
All authors contributed equally to the conceptualization of the article and writing of the
original and subsequent drafts.

Data Availability Statement
Data is available upon request from the authors.

Acknowledgements
The authors would like to thank all participants of the present study.

Ethical considerations
The authors has observed ethical principles in conducting and publishing this scientific
research, and this is confirmed by them.

Funding
This article has no financial support.

Conflict of interest
According to the author's declaration, this article has no conflict of interest.


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 |

e O Yoo (9Lad Sl
YOMA VPP 2 Kuig oI bk
Homepage: https://khu.ac.ir

N

ligtl
sl oI5

LT gomo (Sl pgu wilow o w0 33 SowigB Wy B S (g

Feald Sl Lo pedle | T oM 1yl |2 gt cpa il yies | Vo5 Sinw yoniligls Jasows!

Kaveh_k1345@yah00.com :aebl], .l ) ()5 ¢ oMol 3131 olKuils <95 dnlg s pois (6305 40l g Llyis 09,5 .

sadr_m1970@yah00.com :asbbly .l p) <595 ¢ oMol i1 ol&iily ¢y g5 sty bl yi 09,5 ¢ Jgtmo odiamn 5 ¥

s_gholami_noor@yah00.com :asblly .yl nl o)l 545 ¢ s05le3 olKuishy ( oldl s pole 0uSishy ¢ Slusl (sldlyie 09,5 .Y

gghobadi@yah00.com :4sbbl, .1yl <95 ¢ oMol 531 oKy yg5 dly cLidlyis 09,5 ¥

(XKW LY

o SNt

et 3 ol Lo Slas opsw Sisr) Slares ol Sl 3] s Sloy Copie 100
2 Al Cople ;D Nedgr ) sl Slowy cunlie Cypte 395 blteste Jole b OMSEe 5 ©Hane
@95 9 et Sl JtalS Wi (spslaes (silwdinng slp Jul sleegd g 53l (silodr LS
ol b ) Sl dadgn o pto b badye (a5 sy, 5 b jadls Giagh cul 3 Cunl 3 o0 L
ol o 1] sLldgae

Sl o] )3 o sl oad plsl (il hrogs U39 4 9 (RS —eS €95 5] Uimek cnl IORRIH (g
~iges g0y dbldgace Mgy ks 0gMeds (g b 1B) g Blowsy Copte slaojes (K38 I, Ve
o ool 3 (5355 351,5) (ool i gy 1 o8l b AS ALY sl 05 (515,505 55
505 o (o il &Ykeo b b

FI5 i gt (b uSilo b Ciuwlio lacdlop® o € opgs (6 pmy slajasls o oly lis aasl :aidly
g5 o 5003 s (Lo pwomsb- g S5lS” i )ly KMO) (6l (sloygosl iztls |y yolio 5L ¥/
Gt slomsl oliile e 3 58 b 1) Jse el +IYV (oYU #ligsS sl gy 5 ool caslio
GOF o ls sl Slowy Copde gy holine pibi o ynis (B=0.82) aiadign oo o (B=0.91) « po
Gl Jdo g (3l oamd i 35 /00 Lyl

hao e dnsls S Lo 5o siaden L) (slaasls ) edinad & S i gl 5 g S Aol
Copde (pimad g Siadgn s cloJlaw 5 Ldl oyl sile g slagsald 1 oslizal Jlioms slacsloy;
213 5ll5g050 )3 o) bawsre Hub dmasgs g Slows o pte 90 1 (6550 LB @lie Jedgn

o go

sibgy dlis

VEY /0 2By U
AR IR AV PRV TN
VEF/AAIVA 25l G U

o jlgads’
Aowbgd b
alﬂ;w e
(blo gl yos

http//doi.org/10.61882/jsaeh.12.46.795.109 .\Y¥-V -1 (Yad 4 ¥5) Y ¢ Lao chibloo  lis Juloei 3Llageme (Jolo

soiled oy 1yt



mailto:sadr_m1970@yahoo.com
mailto:gghobadi@yahoo.com
http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

IF-F VD 5 FF o lois IY 0,90 o olrrmo il pbloio ol Ldri e

PR VP

o« Sl oad (ke Sl @ e g 0 Copln Sl Glbloig Cope b 05 S (08 50 el
Sln oS Cul Slowy Cupre Jluo cul iptee 3 (So (N0 VoYY ()lSan 5 " gSLedl) ailb o 1y i sla>el,
il gblie )3 a5 Cul Slea (ille So (e Sl St Jne Cunl (6)9008 (ag0s oMl 9 (608 )lk
S 1) bl ) esite b (poges culilipe b (B cilisee slacllad a0 L 1) 8 ilisee JSS 4 (e
Slawlio 39 (5 Sl Cam baome (31 s 1B 598 683 5 (5)5] gox 0D wupte oy & 4l & WS e
a8 ol Oyllas sladlly (83 b (Sglips Albj o8> sladoe 55 g Nadiee Copte (wyd 4 dal> sladllj ao )y VY
025 35 sl by (il el (oolatdl anngi 5 Cumer A3) e i pted (Vo7 VYY) e 5 T ) N9
caw VN Jlo pd (oped dols Al o 3,k ¥/o N lal oy 3T bl sl onds p3] sla Jlo p3 las gl 5
Sols (sladllj 5l aoyd YT ilawbio b (53] o5 3,lhee Y/E 4 ¥ede Jlo b 03, ol 365 (o o i 05 Mg ol
(hlSen 5 Tallie) Bgb o 285 oAl Al 8> sladore b Syt claally (8> 10 g Nd e oo sy &
(YTY Yy

oS maips ol (Sagl asle oy olyen 4 1) (3L (bl g (damecun; s ) cunyl g
Gl g (aee Cuw s ) culiel @ g3linle (o)lse 5 (395 ey S e ol Son Il e
S Slgb g (35S ye 9 Sy ol pus o (RIFE (om0 5S ein; sl (Sagl aile )l el jen 4 1) (3L
5 93,5 0 Spgleen BOllS 1) Wl o815l (Sa o8 09,5 9 09 i alanl Allj Cupuie looged aidlS 5 .g3lj 0l
Sl dzme (puilejls sl t2 98 BB SN pilie Cndy ol Wolde 8 endims Ghle o 1y gl
0355 ol Jsb 50 Al Copte cuslio o (radi 4 B 5 039 Lol &Sl 39290 (sloally @B g 59l o2
Copde $3)Sag) 9 b 09y sy Cunj lame (e ISl (Lol g @lie ) dingy oslial I sl (gl
CaieS 292 9 Ml Anwgh ) (Gl LB Madgn (sl g ojgyel (VoYW (Ko 57 J5SUl ) Conl (5598 Slowy
oy gyt Alar ) et ypd s Cilie clbass dade copde (Y-VVerKan 5 O0Ki5) W)y Mgy LS;
9 Fhe S, drug piline )l plie g Cun e it 5B &S Abj ol po .l oge s 4y
(YoVY oy Kan 75,8 ] Slows o pio gl 4ilygles

B oge & Gl ol (i nd (ggu 4 00 lanel ol S lladgn slajpd > dAlly Madsn Copte plidl
A el Ay Copde (i WS e Bl (S8) CasS dgie g G lame | cblis (555l ygo e > A2F
pleal b 51 (N0 MY (K g chbe olol) cunl Gpo Al @dd m o) bl 38 5 515 Aiaden
e S (S5 CadsS Gl g 5l drgl G ) (Gpmme B ped 0l (e slagydyy SB g 4yl (slas)olid
ladooly o b)) wisdie (555,55 (s s bl & jghilan (TVA ¥ oYY (o Ken 5 Tolagly) WS e
S ol amd e USG5 1) 0] (cloyped 5 3900 00 i > (50N S 4 Kb gy Slowy Cypde g Kadign

! - Szpilko
- Hussain
3 - Abdallah
* - Brancoli
5 - Fang

¢ - Karthik
7 - Chauhan


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

33 OS5 9 5 Siuw 398L98 | DbTos0mo Aol pged diloy oy o dioiigd iy slo a5 Ld oy
Sl Gl S 6 Slowy S e Judnon Sl sl g 5l S (0 slalame SS9 (sl gl 2,509,
(EYE Y YY) e o ' g)) s o oyl ) 598 calisee JISKS1 4 ey calises sbolie 43 a8 col

@5l by g Gl g Comer AD) & g by Cusl (gpel Glappd ol ol (o Sl oy
dSorke Slp 2Blp! plgis 4 W5 oo iadgn a8y Glapadll e e sl diej (nl ) Naddgn 5 (ng slagsby)
Soslital (gilodinge 9 5lnb dnogi sliwl) )3 Slowy Sy o p Maidgn 13 glapadld WS Joo (6 506d Slowy Sy e
b e 650 vl g dome oolital 5 Ll dgmp ol LialS jolite 4 laasls oyl Wond alb glis

Sz 3 oy ledde 5 0%y (b)) Camdge 35 sh)d Uolgw yglre )3 8,5 )18 s 4y dblagecms (lolo o
o) ol oy bae 5l cblis jglate dy dUldgee ol s 50 Sloww Cupte p ol 15U g Meddor Ly Ly
g Slowg Co o daudy (sl (oo )Saly &l g (6 dilowy Cuppde )d Nadigd My p g0 Joloe call JWd & Gubod
Se 398 5l ke Wgd oo gihae iagR cnl )3 a5 (S (ppiere Cul (ol o ol )3 G lame I cBlis
oA Caj bame (539l g lallj ol et 4 e a8 Sblygesme olo yad )3 sel)l5 g Miaubgn Lloww Caprdo piamses

Tuuo Cupde Cucdl jogad 13 (o4 Ysme g drels oy S u.mlf] Ol ul ouds lag e clodd cuas

5,8 Anlss SaS slldgeste lnlo 1o ) Cans

ool Sy olsis 4y S o oslitl 508 Sloss 3,Sas 5 CobsS dgy csly (6ysld 5 4 Ladbon (clb g pogio
(RF VY T g lal) sl 0nd jalls (6068 slaily plo g iy cpl (sl oS gl

22l 851 36 il (gl S5 el o ol G lsie 4 g Jlo )0 (ljedS )3 ofyg 4 dadgn 10 porde
sgyolis 9 (ICT) wlbls)l 5 wledbl (g)5kd pleal @ 5l b (pl ol odds goly (gloa];d jobo &y s yod
Sl ) e (g Jos idyly bcdlop) Wl oladie; dox jl o sl il ol
Sl a |y (oyaad (S8 luags & Cul Hlul pumwsS] S drwgd Ban b Sod &5 )5 008 g (g oS ¢ blige
CusS D9 9 el drgi )d 0l B Wadgn (sl jrd ojgyel (AY VT (len 5 oSS lomigalisl) Wl e
Coppte dlox gyl bpme il sl > Wadigr Copde (YO DYY (Sen 5 (6)b) BB lugred (S
S35y dogi piline )l mlie 5 Conj e p it w3l & Al 0a0lS e el ot sl 4y ilony
(VoY Y e o % ) Canl dbj copte (gl dilygles g (350

5 Soman Gige slasyld | Weden slajped )b (S5 Wsy Slawy Cope b Maiadgn clojed” popie
S sl Sl 5503 0jex Sy Slowy Cypde g WS oo odlitel gpd sSloy; g sl Ledl cop)
SOV YT (G )an 5 (ghe) wtan Lo (g lalame s glacs by 5 ()sld pléol oims (iS5 sadisn

o Lu

2 - Salman & Hasar

3 - Lipianina-Honcharenko
* - Hussain


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

IF-F VD 5 FF o lois IY 0,90 o olrrmo il pbloio ol Ldri Y

Gly 59l 5l diadom b Abj Copte Cusl Blowy Copte 2y (2 bB b plesl (pl & (1l slaoje ]
loygo Sl 4y 1y laomocns; Sl b e )3 g 1S oo ool Al @5 5 S8 5 Joo (spglaen 2B Sl
&yl g Jae cawj @ll Jials 958159, AST g s b e Slewy Copde b il 4 dlaidl g Jlul dewss
(Y55 XYY (ylSam o '65) Cunl @lio ol

a5 el g iy 2L QR b 5luk oS Blal b Slewy Copde )3 Kadgn slasygl b pledl
Sxed Sl g sl Gl alse S laie 4 glodilE job 4 dedon (sla b ) AL Cope Cusl gunen el
b Mg g tined S o2b slagile b ablie (gl wlglp (slaogud o abyty (slacsyslis plesl g g arslis
Slowy Copde Culgiune oS b6l & Cunl (pl Wiadion (slojoed (sl Slowy Cuppde )3 (IS WSSl (592
Syt 1y bt g 8ol Wlowy oo (sl Sl o ygld o i 5 )l Lalsee (glajls i)l oage ) Loy
(FYE YWY e o7 gl) wimd o )] (6 50 Slowy Sl o ke

Oladllas a4 dlos 51 as Wl aisly yy addllas dy (gylomn (puiore diowior (sbdypud jd Wlowwy Cojpdo 4 basye Pluws b dlaly jo

bl olol p sedgn dndibs 5 Gaes (68l edlitl b db; SS& 8 dgup (YoVY) o, 9 "S5
2,8 ety 1y bibgel ouels” ol

2 esuas ben jlodlital b (4l 5l g5 8Ll g ol cuome odlitul) mlie (2Ll 2 (V+VY) olSen 5 gl
5,5 55 05 (gioy aoliyy g 283 cuhial (& 9 Joo (ol yomne «(5p9l 2o il i ye ) Allj e Blies (sl i
U"‘ I ))5 45‘)‘ LS)‘e(“’ J.al> ..\Jl.o.m.» Cypdo yd UT b).g)lf 9 (S LS)"f‘DL’ )1 éolb- ) «_i., (Y'YY) u‘)&"-"’ 9 QOJ
«&yslaen S 511, GAN 4 asg5 RNN/LSTM CNN ANN 15ls ol (clopis o5 5 g yslis o5 dsgs ¢ uis
53,8 dunlie dlb; oS5 s liee dmibae 9 ©BL3L aled &85 < S Jo
(CNN) Jusglgls pas sbased ol p albj ool gor lapiume d dE dous S g9y 2 J& 9 Jo> Job
b et

9 (LPWAN) G o o5 03yud oaSs p e slasoly 69y p 395 lidss (5 (Y+TY) o)Ken ¢ VYo
3 o3 dg 4Bl dswg dolr Sl (gyslaen (2Ll dgue sl pfY sl @l (gl & (Ssb 050 slasglid
2,8

e Slg (b Slown Copde glp Madgn oo L)) 4 05 imgh > (Weo) (LlSen g padie (ggyms
Oy ol Jb o &S Slowy cawlio Copie sl Kaly o iage jI (S5 a8 ) o by g Nl didlyy olye5 Fadlais
S 3 Slowgjlulirg SSETg b ajacy pie ol 48,5 )13 dags (85 13 (Gaed Slowy Copte > Jgl Coglyl

ol ol 4> b

- Gue

2-Lu

3 - Qiang Zhang

* - Andeobu
5-Lin

¢ - Hidalgo-Crespo
7 - Raimir Holanda


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

\\Y Obfgaj_g}&;.w”.;élgg\f| ObT3g0x0 (Aol pgis dilounny ot paiho _p diaipd iy sl aB L oy 0

allae 3)50) 58 S (63518 (see (S RD Slawy oo Jho (b 4 395 (Eaggy > (YT oSen o sl
@b Josllygiws jloslisl 5 pgi 50y (sloinl = (Kin 3 jlidle (adls &5 )l (oo plo 9wy (9955 Gliw o
(e bl glys 4 iluslaisl g dlowy Copde yre (giludiadsr odldl 5 e bulid (glaiej sladsie s
5 llo Sludl 5 copto slo Sy dadpunl) sladgio lsis 4y (bjgely Siadbgn v cuslio (gl ol obox
528 Ll pg s )9l g (e 60 oy Copde Jho ()b ) Falilie sladgde plyis 4 Jae Canj
o Ol p9aS > le bblony Copde Giludieden Caa 3 395 Giagh > (W) (old) 5 Lyl Heede
o5 5} ool b g0 Aeubon _jboe] ebilonmy oyt diy], Ciliso (gla s 5 I clled 5,8 sie dilolus &S 5,13
Ololadl dlos 1 i Slowy 8l 0253 sla oSiwd I odlaiw] § Siid Slowwy Kiadsd (gy5l o (63,8 sl )33l
2 Slowsy Cople (gilwtiadisn dawg (Jb cpl bl 039 Slowy Copio (gilwdiadisn 0je> ;0 jouiS sla (g)ld 00
g Silotiaden sl ik )3 (Sinp g eloinl Cungn 3 (alpl o calop; (BIS pas b ola Ala L g8
ablio g codlid (gl)l dwly cpl )3 sl 0392 dlge (luigred 8 lte ()] Car calie sla (29 I 605 00 pie
$)9U8 Egw) Wlowy Cypde sl Cllad S (3,5 e dilols (pogad isu Cudils Sl 6 oy b (25 Jlaxdl b
sla hgy dawgs (35 bgie Y la Colup dangi g dbul dasilony Copte dibge yolie 4l 4 dieden gl
235518 2l glpte g OISl 4255 3)90 Wb (Kin ) g (eloia] Cungy (09 g ©obl il 4 gjlusioden
ol 4 S0 )0 Ve Bty cdiaidan (slajed ) Slowy Copde & bgyje Plus (3)5 dtz p jslaie &
il 2j 3l 38 pei odimd (LS I Jolods pl gulis 03" Julowi 55 ) £9d9
)5 5l )5 (gygme s (10T) Ll iyl g s (S (5518 @ Sl &y Madign slajeed 35515 )5k8 (o v/
Sz gleodly Jdow g yjes asle S5 slag)slid cuenl (pizmen Sladl il oyl oje> 5l 51,8 e e
Sag)S Wl Slegdge Sladl oo 5 e nl g oegdle WS dtaay |y e S5 sl Bib
by g dll; g 5l pSole Ban b wlygle ) g cus laJse (3,8 dgayd (Jparme yos &2 (slaodls
(AN VXY lan o B las) 3,5 o 2 3 ]y ol ise ool o 5SS (gl S & oo
150 Ald (6955 (658 (slacs)slys & b 0 & a8 oo 1S Sladl luk dng g laorecuny; Slus
2l &Sl Bl abydy 6)9ld Sl Lk ks & dedor b Gl ol Sl cwl Sl lul p olese
(A XN o 5 Tolabo) 838 g5 oy Capde )3 g 1) sk dngs (slaosed
S alolid ) Slidod GBS wud pbsl lailod g 45 elol
faign (gl s 53 Milaws Cuypde Dygo 1D D930 Glddod Olegdge dygo ) mels By S ludd —
)] calisco Ylae )3 0uiSTy O ygods Jiowdgn (sl s 5D Slows Copdo 0jg> 40 (ST Slikiss sla el ygiws —
98 e bgrye 9 on 3485 ol 3 45 (clojg 4 b Ygema g o
Gad ay Bpae (5580 Olpil 9 Canen SRl a5 cosl (0ed el 3 2 Gl | (S Sy Cy e —
S8 bilowy oo cloanl b dens 4 Wilg oo Mawdor 1) (slayadls diwly cpl )3 0S8 o JLE 8l cou
w2310 5000 Blowsy Co o b o] bl g apasls cpl () 4 cald] )
ol D93 e e clbasly 5 lausliw bl 4 Wl o Slawy Cappte )3 Ll 5 50 (cym) g Sy >
solen) 13l iy B 5 (spslaen sloan] dgue sy g slaceglid ) edlisl > LUlg Jold L sy,
(varglobe

! - Nimmagadda
2 - Salman


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

IF-F VD 5 FF o lois IY 0,90 o olrrmo il pbloio ol Ldri V¥

St 5 Jadsn dbj b Jlaw Wl b Jizwd 5 (Sojd locdloy; dbal icwlie scdloy; >
Al wis slagyld b b edluy) opl e (ili8lh 1) slews copse ol Wlg o daodls ‘5)9“16@.
(I¥R5 labor ygslenn ) 1S S nodls uboxs g 4556 g (5 p5lgas 0 b Ligib plesl (10T) ol il
S oS & Bl o A5 15 slmgSl g lakig, oo (sl 00 (gyglaen slaodly Sl odlitul tiadbgn Jloo >
S8 Slowy Copde g cind g ©98 LB ololid 4 ul b llod cpl 09d poxie 5350 55yl 5 sk
LY () Kan g (5ygh) a8
g e Bpae (ol g CBLL @l Cype moo slaby, 390 0 Mg Shjgel risileKind g bisel >
awsly gl I wgd plool mels g yatune &g 4 b lagbigel cpl il azdls Lol sbo)lsy » o3k b
(ADIYAA S 5 Jlise) Al
odlitl g cdbjl a3 > 4 by S5 ¢ (gyglaen b ailes o Sl o pte Niadign slapiumaw plie o yple >
56 1) Ll 5l g5l g lgipe Al WS oo SaS laallj EalS ) S & ol (S ST lie Sl Saoee
(ASD WYY Jass) syled g
ol laptunnssT 503 Bb i ilodgs () )553,5 4255 3,90 0)lgen bal ) b ()lomen 5 (aloj Jd> 4 Jolgw
Jsrla 2 g5 b (Si3) A6 shalo b &S 8g)00 sled 4 (3005 055 SlapunmsST (5l 5 (ke
ol Slowg Cunlio Coppto 355 Jolow MU g CMidzo (S 5 didd o sl 255 )0 1) (6)5ils Calisee sladisS
Slowy gex g Wilgi o o5 (Jgol o8 Sbajlo g colo il arlge lasilowy @3 (2 JSudio L )5S (ol (sl jocd
Lo 4l slacaw! a5 395 0 cilsl ladslyd g labyd Jolgw ;5 Slows (3L Hlade iljgy Lgd Jolgw ansls )
Pme 9 oS ol )3 ladilowsy Copte S o0 bl (lBlas 5 (K835 lp (AL 5 0)ly ddlate Cans
Co e sl dllale wlugusS| jide 2 o slol g s gy I 5 b Lo (5LuSy 5 Cullige il Jole
ile (eobadl scyllsd 5 ou )i (ormb sadls s 4 gblie (ol 105 o)l (dlojag cenl (Jolo Jlg 55 wilowy
Cusdge & drgs b (ADIVAY e g (Jaue) ditus dalge Slowy Copte dinej 3 (ool claptlly b (g pSale
Mo & Al pl g 4Bl (BIE aeg JB b 4 b pl ) by W alldgee Jols b (5K8,8
@ gl (o 4 ghuile gl > @ly oblgemme (ol b 5> oy Sy Cusl 0ad e lapacany
Sllsgasmo ol yoed Blowy oo 2 Aadgn 1) (slojadld )y 4 Ghog ool 0 W el osd a5 dibais ()
Do o anlyy

9 Wl g5

aadllac 3590 LS s> g 0l

P A5 ol 2l 55 sby g o o8l Gl Jble o (S qohile il o @Blg oblageme s
o Vo 39 by o ] o eyl 5 oud x8ly 4dBd V5 ax 0 OY oldlas Job g 4@Bd YA g as 0 V& oldl s oye
Lo YO U o yd £0 oy g sy pwSile g Canl b e )33 by a4 (o5 Jdd 4 sbldgeme (glon g Ol .l
Ol 2 5S35 lgie 4 dbldgeste sl Lwgmadis 43 )3 VY dgas ddlaie oyl p3 AVl bwgie (slod il o e

(B Sl g b sl ole; Jdd @y sl gliles (i (6)R005 Cae wolie I (S wwswl 4 bl
bl o dilowy Cu e dMT)lS 2 ok HeS 1 &S WSl o KBS (oL olaw gl ly AVl


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

AR ubfgag,i&;..«)wl33€| .:b/’.:}am‘;bl.w)e.&wla.«gM/M)JW}A&M)L;L@U&LJW)}

SO0E SIP00E S2O0E 3°0'0° 00°E [
— oo
\ —-—
—
e ] STVE \wnn‘i
/
/ \
/ AN
wuoe | wuee @ P S———
1 1 1 1 1 1 L L L
T - T T
Jo— / T o wloe  wwo .
/ P P
J— / - rao-zeon N
A
s T A i [eecarans f
I | )
L v
war] \ [eearom ‘
or - !
3°3630N=] . " oeaan
A 2 (S - Kilometers
S R e e — 0 075 15 3 45 6
T T T T T T T T T T T T
e | e | mere | owiboe | wioe | wibee

3Ll agases ol oo Cundge ) JS3

2Ll dgeoe ol st Sy Slowy yf520 - Jgo
(255945) 395 1> Mg ailpmw wKbo | (05) 395 13 W95 o)l Cumon
¥y ¥a YL OF
V¥ oY)k liw! diloms Cu pae 8,5 )15 BB 3 18k

LT dg00%0

3l dgeme ol pos (S Nlomn (S 59l Roa Cundy .V Jgua

oss dL; Ol Ol 3L
Y. Y s \

VE Yyl ydslo oyl dilowany s p23 89,5 515 Bl5 yuod 15 Lo

AT pailo e

)l‘j’)’hbé‘é
5 B3 Joli a8 iy (oylel amels 3yl> )13 aisee] i o) 13 g (63)5 gl Baa bld 5l ol gubs
aallas (gly 01,81 ol 5l a8 Ve ciedan joboay iled S cudlad die cpl )0 4,50 b &S sl Wilowwy oyt 0j9> laasie
Jgoyd wlol p a8 391 a5 VYo +0F dlaw b sbldgemme g yad Jolds Limgh (olol dmals ¢ oS Lisu 50 ad wlses]
Ui plou] 3ud50 digudiy oy dnbas I io o bl o s QL] diges laisdy (Bolal Cjgwds a5 YA+ (4 S'sS
g Sl Juloo b oolaiw] (gjlw gwdw hey il &S codly olgy cwyp gl Nad gl el b jad L g ol oy yiere
Srglaes Ngy Mb aw dnbas Job 3 .5ad 48,5 e SleMbl gy93,5 claylil olyicds Gues anlas g Sl
Sleslatal byl (S ollaicels 88le 4 anlas jluel jl Lisu lpj il dolsl wlles S6Sen 4 i, U cleMbl
Sy xSk lime mizped anl hingly i 2Ll orima i gligsS ST ke b apb #lig S Gl dlone

oy slbasl

253)5 (o Ll (1) Jgdor )3 9 508 gl Sl b jadls g sl (n ate 5 €855 @90 basi o slagXl


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

JFeF V3D 5 FF oylodis Y 0,90 i axo Slpbloio (o lds Judri \Rl4

Slowy S o 45 Mowdg iy (L as Lo Y Jos>

o ol
Fybe by o el sbul - .
U5 g 5 6 pglann o] Ly iy slnssbid 5l oolicual )3 blgi = R SR
) 829 )90 SWBAR1P 9 Sl (29 SRS ) edl 3 (2Uly
(ool (5 yslanz (slapiuns 5 diadon allj (gla o) cuslio Sl 5 (So5b slocdlo sl - cwbo gl g
sl o) 65l ] oolitl b allj g8 slmsS 5 oiigy Jabos elys ok (6 slgan (sloosls 31 oolizl — Sowigd oo
Gpan ol g 8Ll oo oo (sl bg) 590 50 (g e (D90l - Sl iy 9 (39 90]
ool § cdll 45 > 4 b SSE ¢ (6y9laen b sl o Bloms Copie Jiadgn (sl | o3l - .
&le o po
S SaS mlie 3l aaze

sl agesl sl g Sl JBlis s Clsl (Sike wile ()Ll slapadli ol Jmghy ool (inogs (sloazil,
ol 0as Sl F ol 3 idgh cpl 50 ddllles 350 (sla psiio alS (gly &S WL 0 digel

Slowns Cu 30 53 Showigh dudy (AL duwogl sWo bl .F Jgua

e Wi | lpe | ogeilojlel | sy | Sl Sl sl
Q2 | glssS | by | KMO | e
A -IAY -168 -y -Ivs \iis RTINS
N -JaY Y- <MY oy /¥ cuslio ol
+[a) IAN /-0 JAYY AL YIv Siodgr Juloos
<oy < IYA VoY < /ADY - /0 /A Gl Sim b g 5igel
-/%Y -IAs v/¥ -IADY -1oY v/a olie Cypte

iy & PP ko b canlio slacdlugj o F15 0uSko b g (e el ol (L5 ¥ Jais cledl illas

o 3> )8 sllas o )3 padli 93 p jalie o Smd e oLt oe]] S LBl Sl JlEe VL (Sl
ool ) g2 3l o100 5l a8 55 i)l (ygel oyloline o g /D ) ey slal g o pite gle gl KMO o
S )Pline o Sl & d2gi b zpen )5 Jols luabl Jlole Llod plodl caa aiged poes (99 canlio | Glg5 o0
3 D9d e D) yuo oyd Slinlie g oy dus b ABb i /0l ieS b yuite plod > By pmew] — 89,5 9alS g0l
Lol 65 030l a0 ) (65 031l Juo il 29 o0 oalisl Blud B s elate 4 S 20,6 sladgasl 3l aos
plsl ise cnl o LSen 2lsy 5 lis)S Gl slagygeil 2,500 S8 slSTy 9 (i 290 Woyite 5 SYlgus oy
G g sloaidly b gullas 5 ol IV 5l 555 2lig)S Gl (el cuslio e aSl b Jpir gl 41 a5 L g0

ol Gliee cpl 51 5V yasie adS” (ol jlade oyl


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

VY Obfgéjﬁ&ba)}él:\35| Al,v/'.:}azo‘fbl.w)e..ﬁ.ulamg Co oy Mladigd Ly slojasls w)

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

v | @ ®
LS S |
0871 0874 0828

1K) gl4 a5

Nt

0781 0.741 0758

y ql6
0.897
-
0831 0883 0811 -+ gl7
~
bt 0741
0854 0711 066 N g
N

04 (i o6

Y

0.823
AN
0887 0823 0843
Y N

olo qll gl2
oedg3y 530w Jae ole (sla,L .Y JSS

Jao el g oo oy T 903l culpd 0 Joso

s t-value soyd | tvalue | P ogps el
136 oo /Y0 Y S Sy
136 oo SIvY <IAD sl slociloy;
a3l oo Alo¥ <AV Lodgn ol
a5 ofes WY - 1A il Kimyd g 50l
256 <[+) FINY <[AA obo Cope



http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

1FF VD 5 FF o ylas I 0,90 i o Ol pblo (g lad Ldxi VYA

v % ®
LU 1
113 9.285 4Tl

gl3 qld gl5

AU )

6.2 343 199 281

qlﬁ

azss
13258 6.237 — 4158 3254 -+ a7
™ s

11645 4025 3,008 ™ g

q4 q5 flﬁ

/

8541

AN

5024 7205 5625
Yoo\
ql0 qll ql2

O3 5,U8 Ll o (5 I0lae ol s Y JSS

el 55 5w ageil g ool el Cgllas (Stusen am3 o ol oad dnwle p3b @18 Jgaa ol elul
audyd S s o cplplo ol Joline ous odnlin  Siwwen 13 o lis 5 039 V/AF i O sllas pdaws ;55 S0
b Jae IS 55l GOF 10 sl oo /Y5 51 5YL +/00 i @0 odel Cavds Jlade 4 dogi b 30,5 o Mol Guioo

20,5 0
GOF = Vaverage (Commonality) x average (R?)=0/55

-
oles ptugwss] 5 K05 Cla il (gblie cul o Gl Shy S 4 (blo lajd 53 Slowy Cope
9 Ol (S5 CudeS 90 0 Mg e Slowy Co e diadgn A3 l) (pl )3 ol Nadgn g (ng d,Sug) Mejl
Olie (Vb cwlie S lopj g (ng by (aSLE ool Cuwd ) ulid &) 4295 b S SeS G j lame jl clblis
b ool Cowd @ guls sl o Lid 1) sbldgemme dobo b Slows Copde p Madgn M) lajadls fpw yd wSke

Pilge guan (V¥ +) Wty (V1) STodlj 58 5 b 08l ol
Ot sl imgt sl b ablsgese obo o Sl Cople )0 Medgn Ab, claadls o)Ly yols Jimgh
ged lp )l (a2g JB Gl pguen (Siab-clainlolul g plie Copte ng lag)ld cilie (slaojox
sl Slo)sld 5 Bros 550k I edlatel b Ay SuSE <85 dgie pr &5 (VoTY) hlSen 5 S5 iagh dilen
oyt sbodl copnl wle g lbosysld jl Cuiadsn Jubo» asls B 3 35 psls ik widly 48T Sausls
2ogde g2l Srale (6505) pols hmgh (Jl ol b0l (5550 (i Ay SSE 5 (yglaes dgmp 3 &S e
B caplite (e NS o dr g G (s3laSinyd Shisel g (g (e Wile olaizl g (e slaadle 4y (gl

! - Pavolova


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

\v4 Obfgaj_g}&;.w”.;élgg\f| ObT3g0x0 (Aol pgis dilounny ot paiho _p diaipd iy sl aB L oy 0

Copde Jolye oled o lio oLl 1) (coime Lbgn 45 398 o sdmline (V+YY) oL Ken g gl Cldllas b 429
03,5 7 ylae daore odlaiwl g Ll Coadi jolaio 4 1) Kplio Copaed (adld 50wl g (de 8,5 IS 4y Slews
2 sl bl g Gaple otz p e ol 305 81 @)l 4T tadgr Cope g gyl Bl ol g
SLHTYY) Ghlen g o bawgs & (ogiae (ign gotie Gt yoNl g Bros 6153k Sisyold @olr (o) 4o
latig) d9p0 slp diadbgr SloJod drwgi g cawlie Glacluyj (05l pald Jlis 4 5 pols Giagh g ol
b jols (gl oeomed 3> (upde g (Sim)8 bl 4 oy dag (8 laasr s yed Lol Cunl ilowy o e
Wslyon 15392 038" 39 00 dllj (Lol 3 1) JLdgglS (ouae slaasSid 3)8° &S (V+Y) 5o ) Sl wiile (Slallas
O3 4 ol ol L exs ) aST (yglgen (slasil LIS I sl ng sl ysts ezl 93y 15 el
59 b)) slasysld 5 acsluy; Gisw » 2> g s Gigel 5 sy Slogdge g )b (5500508 Al pSb>
lag sl g BpansS (aaSid » e ola)lSaly & 25500 0h> (VHVT) phlSen 5 Is¥on IS L placqolis
gl a3 5 (B Sl gacdlon; dprg 2 58 yol Gingl 10,5 Sl spslaex S sl (S5 0
5 Balje Copde dinej )3 )l AST j5 elainl sbadlye cuenl p 5yglid 4 3y oo bl Wi 45T (98
bl o S (it 2 ST 5yl (im0, b (Ve )lSen 5 padie (ggpmd (sladtily cilony SSi5
POl agh Did e (K2 5 Supde (sl sl padll & (s 0dpS S 4 pobs ek 42)ST )l Slgan
031> e 5 205 (g5 Slacsyld e Slowy Copde pole Jio 2k 3 1, (1) )lSen 5 il @l izeen
2ogde D9 o Jolis 1) 93 ya (B390] g diaibgn Julod camlio lacdluyj ng (s slapadls & gk 4 el
g el Lasilelu (hjsel LB 5 Slows Coplo (silokiadon o)y (VT ld) 5 sl jssedle sloasily ¢l
o3 ik 93 e Sytdhe (Simjd g (Blupj b il g Cuwsl odd uSade G5 Sl ik > sl Ay
(ol S )lie 5 (gpn) dine) > Nadgr A3y lapadld Jsed 5 el 6359y byl gl a2 ST g 0
P Copde g §y3ld b basye (sladidl Sl (gl 10T e pl Simgh (IS g 4 Cusl 03905 Gl (551 Je
il gelige o )3 1) (Simyd g (sl 53l ¢ e Sl & Jaol> g gy 93,50y b SIS slagingh
58 golae dhlagezme Jlolo b pogany 5 b i 0 (S50 JSb 41 ]) Blowy Cujide )3 Modon AS) dlsej Cud

ol

L olguin 9 (5 40
O lg e Blowy Cupde 3 Madgr 18y lapadly 4 dog obbgee Jolo wb (ol (laShy @ 29 b
oo 3 03ss 4 ol (clogad 5 Slany o S iyl USlo S5) S ol g o) basoms L )5 ol
e b einie gbacdld 5 (LR85l s 4 gblie ol il (Japecinj i slapille (e o5 by
2 Sedgn 1) sba)Saly g iy Al o gune Copde Sl lofg el Majls &S s gy Slowy I YL
s Jols dbldgete by Slows oo
45l ol s Splical 08 s Glagtungs] o 4 bl sblie 1 lasecun; laile-
Saad 8 e e 35 ) G lase jl cblas o 1S egMe &S cunl oK,
Wt cpl sl (908 GUSLo Jlb &8 )l iaidgn Slowy Copde sl Culge sl iamel> S )lie -
Wbl S5l g 03,8 (lulid |y p3ye (sladiulgs 5 bajls anlgn L
sylidy 3y50 53 2)555k Sl g )L e b)) sl Jlems lacsloy) ang oy glocdloy) -


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

1FF VD 5 FF o ylas I 0,90 i o Ol pblo (g lad Ldxi \Y

o (Sogfl g (I lacsluy; sgrg pas b 1y (il sl olatlle b sblygecte 3 Slowy Copia -
ol b Sadgn Ad) p Slawy Copde Car Shleiin bl ol b ablie ly il g)hg) o
23,5 o &yl 155 3)lae Joli Dbl 3ge0ve

it 4 Wlgi o Liadon Al (slaJlaws 5 (10T) cludl oyl atle lacs)sld zonmg slasygld jl oalisl
Slowy J85 5 Joo g 6yglaon b basye slaan o (ials 4 laggyglis pl a8 S8 dllj @5 5 (5 )glgen a2 3
Aiged o phe i

ol § Bl 452 4 dadllj SSE 5 (5yglaen b A5l5 o Blony Co e Mabgn (laptams iplie Cople -
5 1 b 5l 65, g Blg e aSl A o oS ladllyj ialS 4 oS & el ol S S8 ol I saome
wolod ot

Coppde plumms S & Gloty B Cusl oligyed o ol adlrdan (g)l8en wojls (ooloidny slo)Sal) (gl
o Sl il 4 ks & bl s 0 Slaws Cople Neadgr Ad)y 8l Cuwd Gl Slews
5 oy Sl I eoliwl b aise )l 3o ) (LSl (S5 CabS Wlgi e a8l A o SaS ameciny
Hgd Jodd Il o pde I 33ge oladigel 4 ASlgE e by (ol ccmslie glacsluy; sl

SN Sl o

wL@el dod .\,.,L» 3y90 Eadge (pl g Milodged Coley ole imgh cpl Ll g plosl o 1) SMS Jool B uivs g
5 i S e

Aol a8 )lie bodly Julow 5 idghy )5S A el L;”T@;. P By den

&lw oy

b >

ol odd plosl o Coles ol puols dlds

S ywlow
Dgdie )l (ole g (g)lble lajlas @l LI 4 p e (gl ]

&bw

adllae) gt 2ligy (e 638 STy )3 Silowny S ppite cuslio (s (e (V0 sigee oS 031358 5 ppoun (L (o8]
e g (B oIS ) lame (podine (IS e (pwtine ad) A)) (b5 bbb Gl e 162590
Aol oSl

Ol ped adlllas 3)90) (95 SBsyold (e Saed Slowy Copde Jao (ALl (VoY) el dose (e 5 958 (sl
https://doi.org/10.22034/jprd.2024.60916.1092 .¥5-¥« (Al ¢ clors/ ol o oo (clas (Jg85d

sl oyl 4l 1 oalatol b Ladgn (sla b )3 baslomsy o pdo (VF4Y) 39l ¢ SB1E o Loy« Jl) pliss oy o0 ()50
https://dorl.net/dor/20.1001.1.28210050.1402.3.1.1.3 .¥F=) (¥)) jew <o pe (IOT)

Slowy e ly dadgn 29X @1V ) gpud gje g (sirn domme csige Bhonl dpw i (L (e piie (59yus
https://doi.org/10.22034/jge0q.2021.141769 .Y+ VA (YONY o sldlaio (¢ jsydoliss) LSlpis dolilins . ¢ pasis


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

Y Obggaj_gi&;.w”.;é\gg\f| ObT3g0x0 (Aol pgis dilounny ot paiho _p diaipd iy sl aB L oy 0

2355 L b bl > Madgn A5y Sleasls 2bj) g ot (VFHY) ly s 5 daome (2gSi izl pla)l (gl
VXA (N o gl e g Ll (o)l md sy wised) WASPAS (o pSenea Juo
https://www.sid.ir/paper/1132969/fa

raser Ay Glolaw Giloriadgs (slagkd yme itiadgs Nlawy Cupde b adgn b (WWAF) plall ( Sloluygiles,
https://civilica.com/doc/650995 .}l « o oo g (gl spd o sylaro (slo sinng sy 4Ylo yuilydis”

e lopgd o] Slihm Cypto 5 oped cspteli (V) s ipdas g Lol ety T (S fme A (Jgw)
https://www.gisoom.com/book/11828285 . -\|,s5le kil sly &Kl

9 M S jolaiST oyalys Sl Liadipn yuds Lo 4o (VEoY) maye (oUS g Cpue dew ( Jomy folun] (el tabliol S (g b5
https://www.gisoom.com/book/44814536 . |45 olKuils aslul cilylis] . o578

e Cups g (p9ld oilyian i i M 5 layged (VF-1) 4l (oIS 5 y0 o AlS S o s gy el S 55k
https://www.gisoom.com/book/44884368 .. ,x 5l k! soly 2Kl
AV-AY )Y gilaes oh el D e Wsed)  rd Medee
https://doi.org/10.22124/upk.2019.13163.1190

qwlisbow 5l bl le o 50 Sl Copde piusw (WAY) iome @dljlsy 5 pol (ol e ledoe ¢ Jiue
https://doi.org/10.22059/jes.2014.53003 .AVY-ASY (¥)F-

e biandse (slopged FET S g2 (Siaptoliy (VFF) i (e 9 L) ((Shgw Sy e dew o Jgw) fanb (shje
https://www.gisoom.com/book/44919700 . ),s55le kel sly »Kasl

i)l slo S5 dolinle 5538 3 (o3le asilany Sy e iludiadsn (VFT) Sprae calo) 5 Gaga il oMl
https://report.mrc.ir/article_10142_7879024ef772f71804e7501ffe37c3b8.pdf
https://www.gisoom.com/book/44883400 .55/ jlaw! § s
https://www.isba.ir/Default/BookDetail/14733


https://www.gisoom.com/book/11828285
https://www.gisoom.com/book/44814536
https://www.gisoom.com/book/44884368
https://www.gisoom.com/book/44919700
https://report.mrc.ir/article_10142_7879024ef772f71804e7501ffe37c3b8.pdf
https://report.mrc.ir/article_10142_7879024ef772f71804e7501ffe37c3b8.pdf
https://www.gisoom.com/book/44883400
https://www.isba.ir/Default/BookDetail/14733
https://www.isba.ir/Default/BookDetail/14733
http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

1FF VD 5 FF o ylas I 0,90 i o Ol pblo (g lad Ldxi \YY

References

Abdallah, M., Abu Talib, M., Feroz, S., Nasir, Q., Abdalla, H., & Mahfood, B. (2020). Artificial
intelligence applications in solid waste management: A systematic research review. Waste
Management, 109, 231-246. https://doi.org/10.1016/j.wasman.2020.04.057

Abdoli, E., Kalantari Khalilabad, H., & Peyvastegar, Y. (2019). Spatial-physical analysis of urban
areas based on smart growth indicators (Case study: Yasuj city). Urban Planning Science, 3(2),
83-97. (in Persian) https://doi.org/10.22124/upk.2019.13163.1190

Abdoli, M. A., Mehrdadi, N., & Rezazadeh, M. (2014). Waste management system in the coastal strip
of Mazandaran province. Environmental Studies, 40(4), 861-873. (in
Persian) https://doi.org/10.22059/jes.2014.53003

Aghdaminia, S., & Ghanbarzadeh Lak, M. (2022). Determining an appropriate waste management
pattern in urban centers based on system dynamics (Case study: Tehran city). Master’s thesis,
Civil Engineering, Environmental Engineering, Faculty of Engineering, Urmia University. (in
Persian)

Almasi Mofidi, H., Rasouli, S. H., & Salehifer, M. (2022). The role of urban waste management in
environmental  conservation. Simorgh  Aseman Azargan Publishing Institute.  (in
Persian) https://www.gisoom.com/book/44883400

Andeobu, L., Wibowo, S., & Grandhi, S. (2022). Artificial intelligence applications for sustainable
solid waste management practices in Australia: A systematic review. Science of The Total
Environment, 834, 155389. https://doi.org/10.1016/j.scitotenv.2022.155389

Bijanpour, M., Ehtesham Rathi, R., & Qarakhani, D. (2023). Waste management in smart cities using
the Internet of Things (loT) network. Green Management, 1(3), 1-24. (in
Persian) https://dorl.net/dor/20.1001.1.28210050.1402.3.1.1.3

Brancoli, P., Bolton, K., & Eriksson, M. (2020). Environmental impacts of waste management and
valorisation pathways for surplus bread in Sweden. Waste Management, 117, 136-
145. https://doi.org/10.1016/j.wasman.2020.07.043

Castiglione, A., Cimmino, L., Di Nardo, M., & Murino, T. (2023). A framework for achieving a
circular economy using blockchain technology in a sustainable waste management
system. Computers & Industrial Engineering, 180,
109263. https://doi.org/10.1016/j.cie.2023.109263

Chauhan, A., Jakhar, S. K., & Chauhan, C. (2021). The interplay of circular economy with Industry
4.0 enabled smart city drivers of healthcare waste disposal. Journal of Cleaner Production, 279,
123854. https://doi.org/10.1016/j.jclepro.2020.123854

Davari, E., Ajzo Sharokhi, M., & Khakpour, B. A. (2023). Measurement and evaluation of smart
growth indicators in urban areas with emphasis on WASPAS decision model (Case study: Sari
city). Geography and Urban Space Development, 10(4), 83-103. (in
Persian) https://www.sid.ir/paper/1132969/fa

Fang, B., Yu, J., & Chen, Z. (2023). Artificial intelligence for waste management in smart cities: A
review. Environmental Chemistry Letters, 21, 1959-
1989. https://link.springer.com/article/10.1007/s10311-023-01604-3

Filho, R. H., de Sousa, D. C. B., de Brito, W. A., Chaves, J. L. M. d. S., S, E. L., & Ribeiro, V. P. d.
A. (2023). Increasing data availability for solid waste collection using an 10T platform based on
LoRaWAN and blockchain. Procedia Computer Science, 220, 119-
126. https://doi.org/10.1016/j.procs.2023.03.018

Gholampour Arbastan, H., & Rezaei, M. (2024). Smartening ordinary waste management in the
country. Monthly Expert Reports, Majles Research Center, 32(2), (in
Persian) https://report.mrc.ir/article_10142_7879024ef772f71804e7501ffe37c3b8.pdf

Gue, I. H. V., Lopez, N. S. A., Chiu, A. S., Ubando, A. T., & Tan, R. R. (2022). Predicting waste
management system performance from city and country attributes. Journal of Cleaner
Production, 366, 132951. https://doi.org/10.1016/j.jclepro.2022.132951

Hidalgo-Crespo, J., Alvarez-Mendoza, C. I., Soto, M., & Amaya-Rivas, J. (2022). Quantification and
mapping of domestic plastic waste using GIS/GPS approach at the city of Guayaquil. Procedia
CIRP, 105, 86-91. https://doi.org/10.1016/j.procir.2022.02.015


https://doi.org/10.1016/j.wasman.2020.04.057
https://doi.org/10.22124/upk.2019.13163.1190
https://doi.org/10.22059/jes.2014.53003
https://www.gisoom.com/book/44883400
https://doi.org/10.1016/j.scitotenv.2022.155389
https://dorl.net/dor/20.1001.1.28210050.1402.3.1.1.3
https://doi.org/10.1016/j.wasman.2020.07.043
https://doi.org/10.1016/j.cie.2023.109263
https://doi.org/10.1016/j.jclepro.2020.123854
https://www.sid.ir/paper/1132969/fa
https://link.springer.com/article/10.1007/s10311-023-01604-3
https://doi.org/10.1016/j.procs.2023.03.018
https://report.mrc.ir/article_10142_7879024ef772f71804e7501ffe37c3b8.pdf
https://doi.org/10.1016/j.jclepro.2022.132951
https://doi.org/10.1016/j.procir.2022.02.015
http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-20 ]

[ DOI: 10.61882/jsaeh.12.46.795.109 ]

\YY Obfgaj_g}&;.w”.;élgg\f| ObT3g0x0 (Aol pgis dilounny ot paiho _p diaipd iy sl aB L oy 0

Hussain, 1., Elomri, A., Kerbache, L., & Omri, A. E. (2024). Smart city solutions: Comparative
analysis of waste management models in loT-enabled environments using multiagent
simulation. Sustainable Cities and Society, 103, Article
105247. https://doi.org/10.1016/j.5¢s.2024.105247

Karthik, M., Sreevidya, L., Devi, R. N., Thangaraj, M., Hemalatha, G., & Yamini, R. (2023). An
efficient waste management technique with loT based smart garbage system. Materials Today:
Proceedings, 80(3), 3140-3143. https://doi.org/10.1016/j.matpr.2021.07.179

Khosravi Moghadam, A., Shayannia, S. A., Mohaedi, M. M., & Azizi, K. (2021). Providing a smart
pattern for urban waste management. Geography Quarterly (Regional Planning), 11(45), 19-30.
(in Persian) https://doi.org/10.22034/jgeoq.2021.141769

Lin, K., Zhao, Y., Kuo, J.-H., Deng, H., Cui, F., Zhang, Z., Zhang, M., Zhao, C., Gao, X., & Zhou, T.
(2022). Toward smarter management and recovery of municipal solid waste: A critical review on
deep learning approaches. Journal of Cleaner Production, 346,
130943. https://doi.org/10.1016/j.jclepro.2022.130943

Lipianina-Honcharenko, K., Komar, M., Osolinskyi, O., Shymanskyi, V., Havryliuk, M., & Semaniuk,
V. (2024). Intelligent waste-volume management method in the smart city concept. Smart Cities,
7, 78-98. https://doi.org/10.3390/smartcities7010004

Lu, D., Igbal, A., Zan, F., Liu, X., Dong, Z., Jiang, C., & Chen, G. (2023). Integrated life cycle
assessment with data envelopment analysis for enhancing medical waste management during a
public health crisis. Journal of Cleaner Production, 426,
139074. https://doi.org/10.1016/j.jclepro.2023.139074

Nimmagadda, S. M., & Harish, K. S. (2022). Review paper on technology adoption and sustainability
in India towards smart cities. Multimedia Tools and Applications, 81, 27217-
27245. https://link.springer.com/article/10.1007/s11042-022-12885-1

Omidi, F., & Miyahi, M. A. (2024). Designing an urban waste management model based on modern
technologies (Case study: Dezful County). Urban Space and Social Life, 3(9), 30-46. (in
Persian) https://doi.org/10.22034/jprd.2024.60916.1092

Pavolové, H., Lacko, R., Hajduova, Z., Simkova, Z., & Roviidk, M. (2020). The circular model in
disposal with municipal waste: A case study of Slovakia. International Journal of Environmental
Research and Public Health, 17, 1839. https://www.mdpi.com/1660-4601/17/6/1839

Rahmanpour Soleimani, E. (2017). Smart city with intelligent waste management: Introduction to
smart waste bin technologies. In Third Annual Architectural, Urban Planning and Urban
Management Research Conference, Shiraz. (in Persian) https://civilica.com/doc/650995/

Rasouli, S. H., Ganji, Z., Bahmani, S., & Motahari, S. (2022). Urban planning and future crisis
management of cities. Jahad Daneshgahi, Mazandaran Unit. (in
Persian) https://www.gisoom.com/book/11828285

Salman, M. Y., & Hasar, H. (2023). Review on environmental aspects in smart city concept: Water,
waste, air pollution, and transportation smart applications using 10T techniques. Sustainable Cities
and Society, 94, Article 104567. https://doi.org/10.1016/j.scs.2023.104567

Szpilko, D., de la Torre Gallegos, A., Jimenez Naharro, F., Rzepka, A., & Remiszewska, A. (2023).
Waste management in the smart city: Current practices and future directions. Resources, 12,
115. https://doi.org/10.3390/resources12100115

Zhang, Q., Zhang, X., Mu, X., Wang, Z., Tian, R., Wang, X., & Liu, X. (2021). Recyclable waste
image recognition based on deep learning. Resources, Conservation and Recycling, 171,
105636. https://doi.org/10.1016/j.resconrec.2021.105636

Ziari, K., Amini, E., Rasouli, S. H., & Kiaei, M. (2023). How smart is your city? Technological
innovation, ethics, and inclusivity. University Professors Publishing, Tehran. (in
Persian) https://www.gisoom.com/book/44814536

Ziari, K., Rasouli, S. H., Kiaei, M., & Kazemi, E. (2022). Cities and digital revolution: Alignment of
technology and humanity. Jahad Daneshgahi, Mazandaran Unit. (in
Persian) https://www.gisoom.com/book/44884368


https://doi.org/10.1016/j.scs.2024.105247
https://doi.org/10.1016/j.matpr.2021.07.179
https://doi.org/10.22034/jgeoq.2021.141769
https://doi.org/10.1016/j.jclepro.2022.130943
https://doi.org/10.3390/smartcities7010004
https://doi.org/10.1016/j.jclepro.2023.139074
https://link.springer.com/article/10.1007/s11042-022-12885-1
https://doi.org/10.22034/jprd.2024.60916.1092
https://www.mdpi.com/1660-4601/17/6/1839
https://civilica.com/doc/650995/
https://www.gisoom.com/book/11828285
https://doi.org/10.1016/j.scs.2023.104567
https://doi.org/10.3390/resources12100115
https://doi.org/10.1016/j.resconrec.2021.105636
https://www.gisoom.com/book/44814536
https://www.gisoom.com/book/44884368
http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html

\Y¥

1FF VD 5 FF o ylas I 0,90 i o Ol pblo (g lad Ldxi

[ 02-50-9202 Uo 11I'Fe NUp'9TOE 0 Wo. papeojumo( ]

[60T°96.°91"2T Uges (/28819 0T :10a ]


http://dx.doi.org/10.61882/jsaeh.12.46.795.109
https://c4i2016.khu.ac.ir/jsaeh/article-1-3469-en.html
http://www.tcpdf.org

