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Abstract

Appropriate siting of landfill sites is a critical concern in municipal waste
management, as it directly affects the environment, public health, and resource
management. This research intends to address this challenge with a comprehensive
case study of Bandar Abbas city. This research focuses on one main question: What
are the most important indicators and effective criteria in determining the optimal
place for urban waste disposal in Bandar Abbas? To answer this question, Fuller's
weighting method was used to rank different criteria. This evaluation examines the
causes and factors affecting the choice of suitable landfill sites in Bandar Abbas
city. Based on spatial analysis, which areas are more suitable for landfill in Bandar
Abbas city? Using Geographical Information System (GIS) software and according
to the weights obtained from the previous analysis, the evaluation of suitable
landfill sites in Bandar Abbas was done. The results indicate that approximately
16.17% of the city area, which is mainly concentrated in the central belt of the city,
is considered very suitable for landfilling. In addition, 25.98% of the city's area is
in the category of suitable landfill sites. The analysis showed that proximity to the
river (with a score of 0.0713) had the highest importance, followed by distance
from water wells (0.0681) and proximity to groundwater (0.0633). This research
provides valuable insights in the field of identification and spatial analysis of
landfill sites in Bandar Abbas, which can guide urban planners and waste
management officials in making informed decisions. The findings emphasize the
importance of considering environmental factors, such as proximity to water
sources, in establishing landfill sites to ensure sustainable management of
municipal waste in the region.
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Table 1- Population Density of Bandar Abbas County (Source: National Population and Housing Census)
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Fig. 1- Map illustrating the geographic location of the study area (Source: Authors' research)
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Table 2- Distribution of Urban Population by County, 1986-2016 (Source: National Population and Housing Census)
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Table 3- Distribution of area by elevation class in Bandar Abbas County (Source: Authors' research)
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Fig. 2- Elevation class distribution in Bandar Abbas County (Source: Authors)
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Table 4-Weights of Criteria for Landfill Site Selection in Bandar Abbas City Obtained Using the Fuller Hierarchical
Model (Source: Authors' Research)
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Fig. 18- Soil depth information layer for the study area.
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Fig. 19- Erosion information layer of the study area

P

#

Bl A B
-

sy
——

Nt mmw

aslllaos ygo dibie (b s SleMbl 4 —YY S
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Area

astllaos ygo dibio (g5l Bblio Lol Y —¥) JSCi

Fig. 21- Agricultural Land Use Layer of the Study Area
the

Yy



St slaailony (8 Jowo b oSG ot 0528

W e fae

e -

- R— N

X
i a
= Lo
o4 15 24 £ ! ,7 Q”
EEE—— Klometers | | = o

T T T T

|I‘

ool yy joe Al (89 cewlio Sl (gusyaiyy - VY B
Fig. 23- Zoning of Suitable Landfill Sites in Bandar Abbas

(OB, Gl 1) (olas oy e Al (199 5 cewlio (GLrdige Colino -0 oo
Table 5- Area of Suitable Zones for Landfill Site in Bandar Abbas City (Source: Authors' Research)

KWH ol Caridg
YV/y-. V-YOYs. -0A caslial )l
/vy YYAYY-QAVS linals
INTARS YEOYVA-AAY Oembin
AAIYO YOAYFYVEAD sl
\V/E YPITAYYOAR sl s
Yoo ATV ) - AA Js

22y VANV (olee joiy o alls (83 (sl byt (i o (gadigy )0 3980 0dalinn O Joazr 9 TV IS5 j0 a5 j5boilen
Ao, YOIAA fpizmen (Xlonss )8 ol )l caolin jlows wsland 3 (103 (L 0l (0] (655 0 3008 jo Jlin a4 oS adlaie Colus
Ll a3 5 sl cslio 00 40 0 adlate ol

S AR § R

S ol Blaal .28 5 0 s (60,5 5 e sla Sl &l ) ol L“’QT 3olen as cul olaadl 4 Slows (Guis o
st S (s 55 NS 3l sl jlna 5 Lo as L (e lolid (uliejoy d dilany 285 oo S syl

Y



VFY Jles o) olouds ¥ 090 G daazme G982 g S e delilad

ool slodigy ancaglyl 5 (b jats ol Silomny (80 Lz cawlio Gloaigyy olo bl le o (5l Glaailony 80
sl e Jelse Jsb n30555 slocsisy 5 ool gl &2 i sl 9 Blane t mlie iy e ey (38 g
2 Wby 688 e bis ol (gamargy Blaal b iaghy (nl )3 05 Wil S92 g0 Cund g 5l (b g) W unas; el L
el 0 o3&l GIS Il 5 Lagore )3 laas¥ Sligon 5 Jod (o230)59 slagbs, 5l el o

53 A58 hg, sl esliiwl b o (6 D Sladilony (35 i e e 0 NS gl Lee boas b (n St
AN el b T ol 5l alo s s ls « ol 4, 40 <[+ VI jliiel L il 5l alolb jasls a5 ols olis b loe (saias,
s o sl saisaigy » e Jalse g e o it poms by 50 o/ YT Ll b laglosel jlalols (asls g pg0 4 50
(ool e lp by 030 Gl bplSe (ol (olad Gladelon Golulyy 50 5 (o0 Cgmnime (lis i ol allj (80
A ally 580 sl (el Gl ol goangy o 45 ols LaSGIS o sslocssdy olisl b oY Gligian g, 5l ool
Wloags )5 ol cmslin jloas WIE3 T 18 s 0 sl 655y sy 45 sy 45 akaie Corlins 3 aoys VENY Lubie iy
Sl 423 5 gl cnlin 00,0 5 dilaie Sl w0 YO/ (pizmen

el L BB 5 slaolpiins oliejai ol ally 80 canlin slo IS (gundigy Cpz o

3 R Slges ey S5 g Came 0 S Sl whejon dole ol ped B yeS g Cumexr 0D (i a5l
SIS ogilly slaolas g Come Sig) oS Ly (bl sladg, 4 .,RS b Wby 3 SlaplKe (g lia 5 (505300 s o
WS SaS S Cod> e 4 55 SV eb Dae gl Wilgs o aS Il Al 8 sla S 8L 4 WlgE ce X5 Sy 1) e
a5 @l aly o yo 1) Wesls gla 59,8 Wl oo y905l e IS Judow oSS (g1 5905l i SOSGESS (6,055 &
5 $PLre aliS Glag e plolid 4 Wl oo ized 935l tomin ST )l ] by 8o slacole () Larze DI ST
slazzl g eolandl o b Sl 1 Wlgi e (LCA ) il a3 2 )l plonil a8 S8 ally s 5 5 o i)
@ &lgi oo LCA 8" sl eppadains 5y B 2l 5l o a2 52 S 50 1) allj (30 oo ilides slan 301>
A5 S il oo ,iSTam 4y T, @dlis g il oo JBlo & 1 e L5145 allyj 80 e aky3S oy sl ol g dunylie
Sloo,95 3L g o 60g,5 diilgl oo po e g ladied Al 80 Jore il 0yl 10 seges &S L in g leaigd oS L is
wodla 3wl oo lag] 8L aums &l Al 8o e ol u‘).».al: g oy 35l oy jg doylass 0590 40 1, (gaie—i)]
Sleixl Ol 5 laslas olwbs 4 aulg oo 58 po 0 9 i gd aos (iuli8l 1) (6 5 pamal 0l 8 Codguie g Cueg o
gz 5 g b laxs plél glys (MCDMY) o lxoniz (6 5 oo g, g 361 i KaS ally) do oeo il b o o
Al 30 Jore (030l e il b gaisans, 4 sl oo MCDM sla g, .adly 80 oo Clisl iyl 8y (alizes
g Caadad pae wiilyd co yuizeds MCDM (glo g, 0SS SaS anlin LB 2 5 (a8lie slo Lo 51 slac gozea ul—uly
il Lo los oyl 551 il e MCDM (gl i, csloaigas 5 o5y S e | lacglia 8 ¢ baools yo )55k b
syl @l ololms Cuglsl eaia, Uiy (TOPSIST) Jlowy! domol, 4y canles Gulslyy i ylias Caslsl iS5 (AHP)
e sl il 5 s s ol asile Bls g g oty 5 ool slosShes & 4255 b 5 Teslo 2

Ol 08,8 L s eenl by 10,0 5 Al 8 sla ) Se o Shes 5 309 cewlio W3 o 45 Wgdh axlge 0,08 g yei ] Soi

! life cycle assessment (LCA)
¥ Multiple Criteria Decision Making

¥ Technique for Order Preference by Similarity to Ideal Solution
¥ Promethee

AR



St slaailony (8 Jowo b oSG A 9 99,8

Slylas ol o dll; 80 sla S I cdadlxs (gl cwlie —ials Sloladl )b g all; 80 Joe Ol aild jo Jalge
ol g Lo

gl 80 b as sleall; e sl Blas 4 gl Sl g cBll wase colaul by rals sle o5l il ol 2!
Wozge Al 588 sl jee Job ili8l clly ads sin) laowe Ol ralS 4 Wilgs e Al (g lwaieS slas il il
Wlgs o pizad Al (o5lwaieS Glagl iwl S SeS Jih slaceo b g aal,e sl g mlio g lan e 1o og>4a8, 0
0,500, S drwgi S Sl olgr g ol Olas zals 4 g aes Lzals 1 Al 8 sle e 5l GRS slalE Lzl
GO pizr Capae 5 Al ags WS e az Lo b sladlate 9 S5, Gl (85 e Bl 6l 4z LG L sladlaie
a8 )b colasl e (o lmdigy 4 Wl po ax LSS L sladlaie 0,80, SO 0 S i o ol wdihie S o) dahais b
L sladhaie 0,509, S aiST SeS (sladlaie dllj slajls g b Sy wlowly by (30 sladoe » @)l 5 6l po e >k
S e 5 Slowan 3 S e 0 10550 e ol oplew leo 1) milie STxs | g Salos (5, Ko Wilgs co cpizrad > LSS
o o Sy ol sy Sl 585 o sl il 315 Sl o sl Sy ) sy 65 S
Sy byl Gy S aiS SaS Al 8 e calizee glo iy 501 b das e Sl das leys g bl o Judodisas o o oLl
S5l Sln cmslio Sy oo glaaali y anusgi 5 ooyl a5 Jlazl lol s Sy (sotzaglsl 4 Wl oo (eizean
A5 SeS Al 80 e bl Gallasl slaawly als' L

References

Abubakar, I. R., Maniruzzaman, K. M., Dano, U. L., AlShihri, F. S., AlShammari, M. S., Ahmed, S. M. S.,... &
Alrawaf, T. I. (2022). Environmental sustainability impacts of solid waste management practices in the global
South. International Journal of Environmental Research and Public Health, 19(19), 12717.

Akintorinwa, O. J., & Okoro, O. V. (2019). Combine electrical resistivity method and multi-criteria GIS-based
modeling for landfill site selection in the Southwestern Nigeria. Environmental earth sciences, 78, 1-16.

Amanpour, S., Saedi, J.,& Soleimani Rad, E. (2013). Locating urban landfill, the city of Kermanshah Case Study.
Human & Environment. 11(27): 55-64. [In Persian]

Barzegari, Q., Esmaeili, A., & Asghari Kaljahi, I. (2021). Landfill site selection for urban wastes using Analytic
Hierarchy Process and Leopold matrix methods (Case Study: Malekan city). Environmental Science and
Technology, 22 (12): 27-37. [In Persian]

Bihari, S. P., Sadhu, P. K., Sarita, K., Khan, B., Arya, L. D., Saket, R. K., & Kothari, D. P. (2021). A comprehensive
review of microgrid control mechanism and impact assessment for hybrid renewable energy integration. IEEE
access, 9, 88942-88958.

Blevins, C., Karanja, E., Omojah, S., Chishala, C., & Oniosun, T. I. (2022). Wastesites. io: Mapping Solid Waste to
Meet Sustainable Development Goals. In Open Mapping towards Sustainable Development Goals: Voices of
YouthMappers on Community Engaged Scholarship: Springer International Publishing. (231-239)

Clark, J.R. (1994). Integrated management of coastal zones (No. 327). Rosenstiel School of Marine Sciences,
University of Miami, Florida, USA.

Cobos-Mora, S. L., Guaman-Aucapifia, J., & Z0figa-Ruiz, J. (2023). Suitable site selection for transfer stations in a
solid waste management system using analytical hierarchy process as a multi-criteria decision analysis: a case
study in Azuay-Ecuador. Environment, Development and Sustainability, 25(2), 1944-1977.

Yo



VFY Jles o) olouds ¥ 090 G daazme G982 g S e delilad

Dey, P., Roy, R., Mukherjee, A., Krishna, P. S., Koijam, R., & Ray, S. (2022). Valorization of waste biomass as a
strategy to alleviate ecological deficit; A case study on waste biomass derived stable carbon. Advanced
Microscopy, 167-196.

Environmental and Landscape Consulting Engineers. (2012). organizing and improving the method of obtaining the
price of waste management services in Tehran (2 vol) Tehran Study and Planning Center. [In Persian]

Farhadi, R., Jalili, M., & Rahimi, M. (2015). Optimum location of sanitary landfill of urban solid waste using GIS,
a case study of the city of West Islamabad. National Geospatial Information Technology Engineering
Conference. [In Persian]

Gorsevski, P. V., Donevska, K. R., Mitrovski, C. D., & Frizado, J. P. (2012). Integrating multi-criteria evaluation
techniques with geographic information systems for landfill site selection: a case study using ordered weighted
average. Waste management, 32(2), 287-296.

Isna, (2022). https://www.isna.ir/. [In Persian]

Kapilan, S., & Elangovan, K. (2018). Potential landfill site selection for solid waste disposal using GIS and multi-
criteria decision analysis (MCDA). Journal of Central South University, 25(3), 570-585.

Kuo, R. J., Chi, S. C., & Kao, S. S. (2002). A decision support system for selecting convenience store location
through integration of fuzzy AHP and artificial neural network. Computers in industry, 47(2), 199-214.

Mahtabi Oghani, M., Najafi, A., & yunesi, H. (2013). Comparison of TOPSIS and AHP in site selection of Municipal
Solid Wastes Landfill (Case study: Karaj landfill site selection). ijhe; 6 (3):341-352. [In Persian]

Marhemati, A., Dashti, S., & Morshedi, J. (2021). Site Selection of Indoor Urban Green Space in 6th Zone Ahvaz
Metropolitan Area Using Multi-Criteria Evaluation Method in GIS. Geography (Regional Planning), 10(41),
473-484. [In Persian]

Najafi, A., & Sohrabi, M. (2011). Storage, collection and transportation of waste. Rahdan, Organization of
Municipalities and Villages of the country. [In Persian]

National Population and Housing Census. (2016). https://amar.org.ir/population-and-housing-census.

Nizar, S., & Dodamani, B. M. (2019). Spatiotemporal distribution of aerosols over the Indian subcontinent and its
dependence on prevailing meteorological conditions. Air Quality, Atmosphere & Health, 12, 503-517.

Oniit, S., & Soner, S. (2008). Transshipment site selection using the AHP and TOPSIS approaches under fuzzy
environment. Waste management, 28(9), 1552-1559.

Rezaei, M., & Jamshidi Zanjani, A. (2016). Locating the landfill site of urban waste using the combination of fuzzy
logic and spatial multi-criteria decision making (case study: Arak city). Modares Civil Engineering. 17(2). [In
Persian]

Shams, M., Divsalar, A., & Sheikh Azami., A. (2012). The Roll of Ecological Approaches in Determining
Sustainable Development in Coastal Cities: The Case Study of Noor City. Environmental Based Territorial
Planning (Amayesh), 5(17), 63-86. [In Persian]

Siddiqua, A., Hahladakis, J. N., & Al-Attiya, W. A. K. (2022). An overview of the environmental pollution and
health effects associated with waste landfilling and open dumping. Environmental Science and Pollution
Research, 29(39), 58514-58536.

Sohrabi, V., Afifi, M. E., & Moghli, M. (2023). Zoning suitable areas for residential clustering using geographic
information system (case study: Bandar Abbas city). Journal of Geographical Sciences (Applied Geography).
[In Persian]

Wafa, W., Sharaai, A. H., Mukhtar, S., Sahak, K., & Afghan, F. R. (2023). Urban development and waste
management planning in Kabul new city, Afghanistan: A case study. PLANNING MALAYSIA, 21.

At



