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Abstract

With rising population growth and increasing waste generation, sustainable waste management has emerged as a
major environmental challenge. The selection of appropriate landfill sites plays a crucial role in mitigating
environmental impacts and improving the quality of life for local residents. Given the importance of this issue,
the present study aimed to identify suitable areas for landfill siting in 1zeh County. A range of spatial datasets
was employed, including the ALOS PALSAR digital elevation model (12.5 m spatial resolution), 1:100,000-
scale geological maps, MODIS and Google Earth satellite imagery, and CHIRPS satellite precipitation data. Data
processing and analysis were conducted using ArcGIS software and the Google Earth Engine platform, from
which indicators like vegetation cover, mean annual precipitation, and surface features were extracted. A
combined model integrating the Relative Weighting Rate (RWR) and fuzzy logic was applied to evaluate spatial
suitability for landfill placement. The results indicated that approximately 45.7% of the county area fell within
the moderate suitability class, while 45.8% was classified as low or very low suitability. Only 4.8% of the total
area (approximately 210 km?) exhibited high potential for landfill siting. After applying environmental and land-
use constraints, the final suitable area was reduced to about 76 km2 These findings underscored the severe
scarcity of suitable land and high environmental sensitivity of the region. The results of this study can serve as a
scientific basis for waste management planning. It is recommended that, alongside site selection, complementary
measures, such as waste reduction, recycling promotion, geotechnical and hydrogeological assessments, and
local community engagement, be considered.
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Introduction

Solid waste management is regarded as one of the most pressing environmental challenges facing contemporary
societies, a problem that has grown increasingly complex due to population growth, urban development, and
rising consumption patterns. Landfilling as one of the most common and oldest waste disposal methods can
effectively mitigate the negative impacts of waste on both the environment and human health—provided it is
carried out properly and scientifically. Selection of an appropriate landfill site is therefore of great importance as
improper siting can lead to contamination of surface and groundwater resources, soil degradation, greenhouse
gas emissions, threats to ecosystems, and adverse health effects on human communities. Given the significance
of this issue, the present study aimed to identify suitable landfill sites in I1zeh County. Located in the eastern part
of Khuzestan Province and situated within the high Zagros region, l1zeh County is characterized by diverse and
complex natural conditions. The hydrogeomorphological diversity, considerable elevation differences, severe
topographic irregularities, and unique geological features of the area pose serious challenges for spatial planning
and siting of various land uses, including landfills. Furthermore, the hydroclimatic conditions of the region—
encompassing precipitation patterns, surface water flows, and sensitivity of groundwater resources—underscore
the necessity of paying special attention to environmental considerations when selecting landfill locations.
Population growth and concentration of human settlements in Izeh County have led to the generation of
substantial volumes of municipal waste. At the same time, limited suitable land availability, prevailing lithology,
and the risk of water and soil contamination reduce the feasibility of using many areas for landfill purposes.
Inappropriate site selection or indiscriminate waste dumping may result in consequences, such as water resource
contamination, soil erosion, destruction of natural landscapes, and health risks for local residents. Consequently,
identifying suitable areas for landfill siting in Izeh County is an essential and urgent necessity.

Materials & Methods
To achieve the objectives of this study, a range of spatial data, remote sensing data, and base maps were utilized.
The primary datasets included the ALOS PALSAR Digital Elevation Model (DEM) with a spatial resolution of
12.5 meters, a 1:100,000-scale geological map of the region, MODIS satellite imagery for vegetation extraction,
CHIRPS satellite rainfall data for estimating mean annual precipitation, and Google Earth imagery for
identifying surface features, such as roads, water bodies, and residential areas. ArcGIS software served as the
main tool for preparing, managing, and analyzing spatial data layers, as well as for producing the required maps.
In addition, the Google Earth Engine platform was employed for processing remote sensing data, extracting
vegetation indices, and calculating mean annual precipitation. The combined use of these datasets and tools
enabled a more accurate analysis of the environmental and spatial characteristics of the study area. This study
employed a hybrid model integrating the Relative Weighting Rate (RWR) and fuzzy logic. The research was
carried out in 5 stages:

1. Parameter identification and information layer preparation: Relevant factors were identified and the
corresponding spatial layers were compiled.

2. Standardization of information layers: Each layer was transformed into a comparable scale.

3. Weighting of information layers: The relative importance of each layer was determined.

4. Generation of the preliminary suitability map: The weighted layers were combined to produce an initial
map of suitable landfill areas.

5. Application of exclusion zones: Constraining factors were overlaid to derive the final map of suitable
landfill locations.

Discussion of Results and Conclusion

Following the identification and weighting of the information layers, the assigned weight values were applied to
each layer. The layers were then combined by using the fuzzy gamma operator to appropriately account for the
interactions and overlaps among the various datasets. In this process, a hybrid model integrating RWR and fuzzy
logic was employed to enhance the accuracy and reliability of the analysis. Based on these analyses, the final
map of suitable areas for landfill siting in 1zeh County was produced. An examination of the areal extent and
percentage distribution of each suitability class revealed that only a limited portion of 1zeh County was suitable
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for landfill development. According to the results, 1,143 km? equivalent to 45.8% of the county's total area (Table 2
and Figure 4), fell into the low and very low potential classes. These areas characterized by dense vegetation, high
elevation and slope, and proximity to rivers and lakes were considered unsuitable for landfill siting due to their
unfavorable natural and environmental conditions. Utilizing such areas would pose significant environmental and
managerial risks. In contrast, only 210 km?2 accounting for 4.8% of the county's area was classified as relatively
suitable for landfill establishment. These areas consisted of scattered portions of the central and western regions of
Izeh County, where conditions were favorable according to most evaluated parameters.

The findings of this study revealed that, of the total area of 1zeh County, approximately 45.7% fell into the
medium potential class, while 45.8% fell into the low and very low potential classes for landfill siting. This
indicated that a large portion of the region was unsuitable based on environmental and spatial criteria. Only 4.8%
of the county's area—equivalent to 210 km2—was identified as having high potential with these areas mostly
dispersed across the central and western parts of the county. After applying constraining layers and exclusion
zones—including buffers around water resources, human settlements, main roads, and areas of dense
vegetation—the final suitable areas were reduced to approximately 76 km2, representing about 3% of the total
area of lzeh County. This substantial reduction underscored the region's high environmental sensitivity and the
severe scarcity of suitable land for landfill purposes. Overall, the results demonstrated that the integrated use of
GIS, fuzzy logic, and RWR could effectively enhance the accuracy of site selection and serve as a scientific
basis for planning and decision-making in waste management within Izeh County. Given the limited availability
of suitable land for landfill in Izeh County, it is recommended that municipal managers and waste management
authorities not only utilize the findings of this study to guide site selection, but also actively pursue
complementary strategies, such as waste reduction, source separation, recycling, and material reuse.



46

Geography and Environmental Planning, Vol 37, No 1, Ser No. (101) 2026




s (S50l 5 Ll e
% £ - o 0800 ) bt ) Ll TV UL

Llgiel .
VECO/Y/Y e o i VECE/NY/YA
e $esnel e 3 bl o Lale alne / Cab o / )

‘)a.?vc;..um) d\h&.&b}.&:u JL«G‘ \J o.k‘ g)b’.w,é.& PL) U\JJ u.ﬁb B E SO JJ:LA &Lw\.».&

Ol Ol ($350US s s Sl (Dl Ol slacgls ponl 5 St cblis oulins sy Jbskinl (7 F gl 4o goane
asadizhina@yahoo.com
Opl g Ol o83l (3505850555 (6555 OlslomS e
h.ganjaeian@ut.ac.ir
Ol Slaal Ol pazr dogd o8l s (532000l 2 5 Ll A (6585 (5 mills (satl pl s
az-ebrahimi@stu.scu.ac.ir

Sl ombis O Dbl Ll ol LS s jlaoee age Sla 2l 51 (S5 4 badll Sll Sy e cilog A5 5 Coma RlEIL
) 03 patge el w5 sl Ol s ed (S5 CdS ss s (daeeetn s SIS S s ald 28 lles g3 b s
55 b3 oy sl bl plulis [ gliteds Guies ol L3 sl ol anstls ool Ol g 53 Wby 35 dis Ghlis pLalis & iass
b 4l e 1170 S8 ,u8 L ALOS PALSAR syl oy Jde Jali SIS (slaesls 31 (slas sazmes 3l ol Olis g
L bsesls ot 5 5515, s eslizad CHIRPS (gls i gale 5,L slaesls 5 GOOgle Earth s MODIS (gls i gale s slas dihevv e
e ool s VL L SOl (LS iy sl el 5 A oLl GOOgle Earth Engine L. s ArcGIS il 5
el a8 e g s SIS il bl sl 36 Gl 5 (RWR) s G55 o o Rl e (piean a2 5
BN g 5 ol 13 oS Lot 5 oS Dlid )3 o ps $0/A 5 e gte Lol ail )3 Ol gl Sl do s £0/V 5 oS ol OLS
2 G 5 et s Slazus st Jlasl b ossls b 85 sl 2V Jemily (e 2o kS YV 0) Ol e Cmloe Sl b
SV ol 5 nlie 2L Al Sy pdome s bias 0L Laasly (pl il (RalS e e kS VA s g ol L ol Cmlos
o 535S Ol eslial 3 g Blay Sy e S0l Sl oo ales Ol KIS ash mlE ol e e
3 SSFS 5 S5 bl bl ally W5 Jals asle eSS Sl ol OIS bt Ll en 55 S e
35 I e 53 s analr 2S5l

ol Ol gt calls (33 dates Gbli ¢ Jamme oy Il (33 1S glaeSly

Js5mme odios 5*
5 bl a5 Sy sdoms Jlas ol Olias g 53 5 (8 daens 3blis i (1520 . (anl ¢ jasal ol 5 diam OLaiS et yoann c(sL

Y VO YY s (g ol

2252-0910 © University of Isfahan ©' BY NG

This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0).

d 10.22108/gep.2026.148419.1776


https://portal.issn.org/resource/ISSN/2252-0910
https://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.22108/gep.2026.148419.1776
mailto:h.ganjaeian@ut.ac.ir
mailto:az-ebrahimi@stu.scu.ac.ir
https://orcid.org/0000-0003-0454-3670

V600 ) oyl VY ol PV Jle a5 000 5 Wl i £A

4o s
Yan., 2014, p. ) coul a8 55 s (S Sy bl (b ae Il 5 il g8 ane § cCare A5 L aS (D2
Torres ) &S L) Olsl Cudl 5 Gy omes o Ladlly oo Ol S 2alS 53 (6 550 A8 Ll e 53 rt?;..s‘wl&
33l SO |5 a0y (6L Hls Cnnl dllis 135 (6l uilin OGOl (& Fraternali., 2021, p. 3
slasl8 jLznl (Sl 55 (Papale et al., 2023, . 3) wsj 03 5 oo o b Sl a4 e XI5
.(Mallick., 2021, p. 2) 3 gu Sl Caqu- Sy ol ML 3805 LaWjS\ Ll ‘@4;\54?

oot 4 55 s s slel szl LG (e sl e dle Ladl; Jeol o i
slawl 5 Sloys laas s ol cosl bl 510 5550 Jals ades 51 (Moumane et al., 2025, p. 2) sl
S8 dlal.;)( slael cuolf:j)_{u» 3 d.l_,,obj_.la.- o] J“‘J’J r.:lél (S5 P cv_e‘ﬁj_’y PP CE Y
(GlS) v.’L:.e‘jv eS| LgLﬁv.:M\:.w Lile u—’ﬁ-’ L;LA)‘J.:‘ 9 ‘-;%l; LgLﬁJJg.:)) )\ oslaiul cj}f‘ (Vo P AEAR
Ca_w‘ ob;rﬁbﬁ LSJ:_":"C" CA.;JL’\) 4.“.3) L).‘)b 6|J.v ;,._M:L.A k;.kL.ﬂ g;.’.l_"dl"_": Q&A‘ co)l:&d.)\;%- 6&&;}.}
Cela S5 01 58 ¢l Kl L by Jpol 5 ilhg b (f 3o 5 .(Spigolon et al., 2018, p. 607)
S fad 6l G 3 oms CtS boim 5 L axe g 4 sl S 5o bl kS (Soyaslan., 2025, p. 2)
(Powell et al., 2018, p. 138) 334 o o guues o]

L;v?.b.la.ib_m)\ ‘CL;J‘JNﬁb objwjb &;)‘}J:jbm‘jo.\_&aéb OL:_.AJ}} g)l.:_.»‘ éJ_.»).BAJ.L‘ QLL.A'JG_.:I
G S s 5 s Glasl el ol gl ot ( (S350 505 5055508 £ 55 el a2 (Slodizmy 5 £ 50
o sl 2l Ll dls s alear 5l Cilises slas )8 LUK 5 olad (g3 yaeb 5 cadlens ol ol bl
e Sl 5 oo (50l 2 5k Ol Jolih calaio paclils s Lol 5 S5 (5 g 31 oSl 3 S 450
J\.Su.a Q‘J\.&-‘j.: b 4.“4) u.‘).: J>=A ub&;‘)a u.h.?ww‘) J:L.\mbc}i) g CA:AJ&‘ s )

)‘ ‘.56})3-))})3 v.>u> J\.:.Sj: 4.|.j‘>m °J".'." QU_MJJ.@_J)J L}.'L_m.s‘ 6&6@2)&»}#}@:&0} &‘f‘
Sl et 5 LI (g4 £ omlin (Sl s dome o ol Jl 55 cpl il ss (5 4t slakiley
L}>u° C/..ﬂ).)tv g_)l}d." g:))j_p DL C,_.u‘ 0313 JAS ‘dl.:) LPJ LS‘;’ b ‘S.bl.«.o )‘ LSJL:...“J )‘ oala! QL{.&‘ ck_gb- 9 A_)T
Vs g 5 reb Sl i 5 S Gl Ol e Sol ol ey s g b o
4 ol oy ,0 S el Ol el 53 b L Axins bl el plpls 5 dal = J.quzh,.a oS



£4 Oen 5 ol 40 grans s s sdowe Jlesl syl Oliw g5 53 Ab) 295 dnts bl plulid

(el 3l G ol Sl w0 ar 5 LS SLLE SGS ol Ol jgd 53 3 e kS g5
el ool Ol e 55 Wby 93 dates bl lulis

OB Jome o UG aeec s Glaus sdoms LULS 5 (g e Blews A5 051 L Gl gladle s
S b gadate sl iass s orl 5ol ol fous Klary So pte onll gla 2l 51 (SO dl
53l (s (gl tilanstls p alis opl 4 o le ki S s s, 5 (GIS) olihar Sl g
Sl p Oloanlllas 550 alaie 5l (g3 5doms it LS a8 Ll s ael pl a0 (30 Gl 5 0,8 L a2 po O
Oy 53 0L 5 5 5ls s (gladkaie 55 5 W 5T o, s (Ajibade et al., 2019) ol ol AU 5s
53 .(Wanore et al., 2023) s ,ls 1, 3 ool Blusn ol ans oDl S5l LS V4 5o a8 s 0L )
O8> Sl o Slaiad lls 1y adats pl St (sla i 0301 2 Sll s OLen 5 Dbl 5 ailee sl
L;ﬂiv.:‘,_@” Sl By Gaals U Sl 5 05V (65 5ms Ol = 5 (Arabeyyat et al., 2024) ws S 5,158 L
Al b s Cal sl (sl 1 andllan 55 5m ailes 5l Ao s Yo 50 a5l Cild o gme Esm 5 o lankis
(Al Awadh & Mallick, 2024) L5 ses

b a3 et 53 (V80 O 5 5l ool ol a8 S ) oo lie a3y G50 5 OLnl )2
Sams glaxtla dbs s gl e opl Jleod bl o5 al cows 4l pl & AHP 5 (636 Gl oS 5
5o enss Gbla c AHP UL Sleslinul 5 oIk annsi 3 Soos bz S 53 O060) OLGes 5 izt s
03 O808) JoaSS) 5 ol S wf 53 S dome 5 slaan S Olyear | ops adl s ol
Sl Oliw g ol Sy 3l o3 A Lgs a8 sl QLLWLC 5 ANP (sla 2s ;5 5l (5,50 0 b sa¥ls Oliws o
2 (V808) OLen 5 S &S ol (8 sl aadllas 40 hassy (5T 5 a0l 1) by bs ool sl
Gble Jlesl b s WLC 5 (RWR) s 535w b iy Sl esliad U LT eilosls plomil OLLlS Ol g
ol s L3 3 b s (gl Ll Comlans 5l o s YV Lais 45 Wdkew ) 4t cpl 4 (48 shas

AHP 150s) o jlmadin (68 woaad glaiss 5 GIS Slesli ul & das oo D25 iy Slalllas 5 56
Lol o tags ool Lol 355 o i a8 (63 055 b 083 LIS s (36 3l 5 WLC ANP
o3liwl (AND/OR) oslu (53U (sla Shas b aked a5 5l Ll iy (s 1litend of od oo sitoe
sy | 5 b (gladlane 53 (slardllan 0 5ST o3 tI 1 e (slacoabal pie (3o okl 4 les S
ol plondl (L lS (505 5 LSk axlips 3y (idd (315 50 97 5Lad) ool Ol gt (SC5 50 585 90 535,50
S Shas 5 (RWR) L 555 om b il Je (6,550 > bl st (6ol e ol 3l ol
L abads 5 dla B Jal il o ol J 28 Ol 5 andils (6 500 ds cpgm o Sla gy 0 S 45 ol (50
Jlesl 5 Jia 51 eslinal b oyl Oyt 53 Al o35 dwiens Ghlia Ll (o ol ool Gda S o ol 3
D Ghes adlaie )3 Llay digy Co e (aeetn s Ol bl a8 0o B sl 4 s bl

bl Ol 5 Ol 35 53 oul Oliw g ol 03 5doms Jals andllas 3 ) 5o ailats tandlas 5 g ailaie

woost s ool s Sepl w514 G2 sl 5 e S sladlin et 4 Jlad 51 Ol e



V00 ) oyled Vo) ols PV Jlu (aswe 554l 5 Ll an o

30 o3 en e o S15 Aol 53 0l (S 55 585 g0 Dl i 510V ISKE) 355 g 3 sudoms Oledcsidon s
i 3 E Sl i S35 ) el S 1 oy slaals 5 il Glalka S 1 O edae i
Joesliy 5 005 VU (635 oS e LSS5 (S pom gDl 5 (ool in)lS ST (glatisls 5l Bt Ol
sl 03 9381 ke Lgﬁ.)u;ﬁ:_jjﬁ sdaza Jlad (gl |8 5 gmm 5 LIy 3 ool 4 baed VT JUist gl (o5b 3
bl S5 e i 03,8 sloml (Kt ol g 55 o) s 5 Sl it e TEUE B YA o Ol g plis |
Sl 5l s (sl e lsasl Sl b Gl 5 Slea S 5 glpasol SLls 35 Jlak 5 3,
W b (15 5l ol Ol g 5 S50 5 A i A s el e e T s il YL
DUl S 0) S A0 Comeor b sl Ol gt ¢ GLadl (sl i a3 515,55 5 (510 5 o S5 bk sl JS0r)
b Gl Lol o oS Sl (glos S byl a5 b, sl B SuST,y olls (Y40 (0l

Sl 03 S sl by 8y ol O Ol (gl 1y (g (glacys gdome colisly

T
33°0N

T
32°0N

T
31°0N

32°‘ll 5'N

300N

32“.0'N

3 °?5'N

49°36°E 49°50°E 50°4'E
Q&AJJ}A&H@A%}&)AM\ Jg,&
Figure 1: Location map of the study area
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