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Abstract

Construction and Demolition (C&D) waste is a significant urban solid waste issue arising from the construction,
renovation, and demolition of buildings and infrastructure. This study focused on the optimal location for C&D
waste disposal in Yazd, a rapidly developing city facing challenges related to urban waste management. The flat
desert landscape of the area had become a common site for both legal and illegal dumping, leading to unsightly
scenes and environmental consequences, including the influx of fine-grained materials into the city from floods
and winds.

Through a combination of library and field studies, we identified 20 critical criteria for locating C&D waste
disposal sites, including distance from residential areas, water sources, land use, and soil conditions. These
criteria were processed using Geographic Information Systems (GIS) to create layered information for analysis.
The TOPSIS multi-criteria decision-making technique was then applied to prioritize potential landfill sites.

Findings indicated that proximity to residential centers and water sources were crucial in the short term,
while long-term considerations included the impact of wind and drainage patterns. The northeastern areas of
Yazd were identified as the most suitable places for C&D waste disposal, with 4 legal sites—Shehneh,
Kholdebarin, Gawd-e-Mahmoudi, and Kouhistan park area—scoring the highest based on the evaluation. The
results underscored the need for effective waste management strategies to minimize environmental pollution and
enhance urban aesthetics. Future research could explore the application of this model in other regions facing
similar challenges.
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Introduction

Construction and Demolition (C&D) waste is classified as urban solid waste generated from the construction,
renovation, and demolition of both residential and non-residential buildings, as well as infrastructure, such as
roads and bridges. This issue is recognized as a significant global concern that requires careful consideration
from economic, environmental, and technological perspectives. The purpose of this study was to identify optimal
locations for C&D waste disposal in Yazd, a rapidly developing city that was simultaneously undertaking the
renovation of its older structures. The flat terrain surrounding Yazd had made it a common site for landfilling
urban solid waste, particularly C&D waste. The presence of local industries, including tile, ceramic, and brick
manufacturing, along with numerous sand and stone quarries, had contributed to a significant increase in urban
construction waste in recent years. Unfortunately, this waste was often dumped both legally and illegally in the
areas surrounding Yazd, resulting in unsightly landscapes and various environmental repercussions. One notable
consequence was the infiltration of fine-grained materials into the city due to floods and strong winds, which
posed additional challenges for urban management and environmental sustainability.

Materials & Methods

This research involved a comprehensive approach that included both library and field studies, as well as direct
observations of various construction waste landfill sites. In the initial phase, we identified key criteria for
locating urban solid waste, specifically focusing on plain and desert cities, drawing on the insights of experts and
existing research. We established 20 critical indicators, which included elevation, slope, vegetation, pasture,
surface water sources, underground water sources (such as springs, wells, and Qanats), soil type, urban and rural
land use, cultural centers, airports, railways, and the locations of water, gas, and electricity transmission lines, as
well as communication roads, industrial areas, and mines. These data were then transformed into informational
layers using Geographic Information Systems (GIS) for processing. Each indicator was analyzed and
standardized based on expert opinions. The layers were subsequently overlaid to create a map indicating optimal
locations for the landfill of construction and demolition waste. To combine the maps, we assigned weights to
each layer, determined their boundaries in the GIS, and then overlaid the boundary layers. Following this, we
evaluated the areas surrounding Yazd that had been designated by the municipality as legal disposal sites for
construction waste using the TOPSIS multi-criteria decision-making technique. This process allowed us to
prioritize the most suitable locations for waste disposal.

Research Findings

The findings indicated that all 20 parameters evaluated in this study played a crucial role in determining the
optimal locations for urban C&D waste disposal. However, some parameters were particularly significant and
warranted greater attention. For instance, the distance to residential centers—both urban and rural—as well as
the proximity to surface and underground water sources, land use, geology, soil type, and suburban
communication roads were more favorable in the short term. In contrast, factors, such as the direction of the dry
river network and the orientation of both primary and secondary winds were more critical for long-term site
selection. C&D waste could weather relatively quickly and was susceptible to wind and heavy rainfall, especially
during monsoon seasons, leading to flooding in dry riverbeds. As a result, substantial amounts of this material
could be transported back into the city. Based on the analysis of various human and natural factors influencing
the siting of C&D waste disposal and the results obtained using the TOPSIS method, 4 legally designated areas
identified by the municipality—Shehneh, Kholdebarin, Gawd-e-Mahmoudi, and Kouhistan Park—were
evaluated, yielding scores of 0.402, 0.612, 0.403, and 0.443, respectively. Consequently, the northeastern areas
of Yazd City emerged as the most suitable locations for the disposal of urban construction waste, considering the
environmental, economic, and aesthetic indicators.

Discussion of Results & Conclusion

The significant production of Construction and Demolition (C&D) waste in Yazd City could be attributed to
rapid urban development, extensive reconstruction and renovation of old buildings and infrastructure, and the
presence of nearby tile, ceramic, and brick factories. Additionally, most of the surrounding land was flat and
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desert-like, encouraging residents and factory owners to dispose their construction waste in the nearest available
locations. This tendency was further exacerbated by the desire to reduce transportation costs. Consequently, both
legal and illegal dumping of construction waste had marred the aesthetics of the city's surroundings, particularly
along the main access roads.

Dumping C&D waste in natural environments leads to significant alterations in the landscape and
geomorphological features. These changes disrupt natural processes, including drainage systems, soil
permeability, and vegetation levels, while also increasing erosion rates and affecting wind patterns and land
subsidence. Such alterations pose risks to environmental stability, including changes to ecosystems, increased
vulnerability of aquifers, heightened flood risks, and exacerbated dust production. Therefore, selecting suitable
locations for landfill sites is crucial to mitigate environmental degradation and pollution (Paz et al., 2020).
Failure to address the environmental impacts of construction waste can lead to severe air, water, and land
pollution (Chen et al., 2018; Moustakas et al., 2023).

To identify optimal locations for burying C&D waste, all areas surrounding Yazd City were evaluated,
including those legally designated by the municipality for waste disposal, as well as those used illegally by
residents. While the land around Yazd was predominantly desert and deemed unsuitable for many uses,
numerous areas were found to be unfavorable for landfilling C&D waste. According to the results obtained
through the TOPSIS technique, which guided the creation of a final location map, the central urban areas were
unsuitable for waste disposal due to the presence of residential buildings, surface and underground water
sources, and power transmission lines. Greater emphasis was placed on factors, such as proximity to urban and
rural areas, water resources, and power transmission lines when determining suitable sites for C&D waste.
Additionally, other influencing factors, including the presence of mines, industrial sites, roads, topography,
vegetation, rural settlements, soil type, and sediment characteristics, ruled out the western, eastern, and southern
regions of Yazd as viable landfill sites. For instance, the west and southwest areas were characterized by
numerous suburban roads, an airport, and both urban and rural residential zones, alongside mining and industrial
facilities. These regions were also subject to prevailing winds from the west and northwest, as well as the
drainage patterns of several dry rivers oriented south-north and southeast-northwest. Consequently, the
northeastern parts of Yazd emerged as the preferred locations for C&D waste landfilling. The findings of this
research highlight the effectiveness of multi-indicator evaluation techniques in identifying suitable sites for
urban solid waste disposal, a strategy supported by similar studies conducted in various regions worldwide
(Banias et al., 2010; Aragones et al., 2010; Araiza et al., 2019; Yuan et al., 2022).



50

Geography and Environmental Planning, Vol 35, No 4, Ser No. (96) Winter 2024




e $ el 5 L e
% BV —AY o V0T Ol b apled @ L o L

¢ .
VEAY/ANNY S L0 VENY/O/V -
Whene )2 sa0 3 bl o ala alne [CaPoia] Jsas

R Jle
A s 51 izl b Sl 5 Sl gmd (510 3 55 Slairler SRS 35 Ty SO (et
(30 et rallan 350) Sl 38 4 et S5 5 il

Olpl a3 e oKl ddl a0 5 (95958050555 SLils 7 O o (o pd ama
mscharifi@yahoo.com
Q\J._.\ Sy o&isls gl:él‘),iv,- a)‘)f Uj:)'lu':qw)li;l;ﬂ\ “_54..»‘,:- J‘t‘“‘}." e
mohsen.ebrahimi@yazd.ac.ir
Ol a3z 3 o83 Ll 055 (55505805055 Al i IS ¢ ol s 401G
fateme.af2961@gmail.com

3 5 il o 2 (gilsl (Ollentle J & 550 e s il sladlly Dl A8 5 Slescale gladly b letle (dladls
S edlss pl il ol atld Sl e Sl 5 e Slegige Sl S Olsew el sz a0, 5 a b daoslr L33l placatle 5 5 S 6
Sl s e gl 50 Glantle Dlals hs UKL ol ash Sl Gde ol (g rie Slade sl (SSI5SS 5 e ke (salal s o
Jl &y 5w cals S 5 S eI (o 3l 03l b (2 of e sl il 5 bl 5 @IS a5 s Co e L &S (56 3
e WS e s Shate 3l 5 el Slain wls 5 3 Sate Dalas (Sladlin 5 5371 oo, S (Sl 5 I wlis 3prs e dleas o
e 5 ks by 5 ks 35 Led el Gble so G5B e 5 B IS8 6 Sluls ool & ol el o) gladle 3 6,68 Slentle Sluls 5l
o 033l 4 05 o ammans 5 (Sladaly o 31l 223138 (b s ) 63k a3 sladely 5 LT g Bo g 53 Bl 5 Sty e Bl sl
bl 53 hasss ol Oalselmil (sl 3.8 o)Ll 1ga (SayfT 5 5less 8 sl b 5 o) o a5 (0US) Sl Sk 3 e (5585 e & iy 1l 51 (3L
Ghlie Sbt (B sl ety ni s Gl (e Gl ple e (A (EEy et @l DL o Bl ol el
Blle 53 bsesls fpl Lumr 5 Ol (Oslee 5 xis bl 5 (BL3 slaoly Gy 5 S8 ol Jlasl bl cpalely @l ( Kn b S1e by 5 6,8
LY den DL 52 2 Bl Ol 5 o Olaasie i &L b pasls ) 51 Spn algs 5 el SNl sl IS 4 Wl oSl
o83 e GO Ol e 1 gl (1o 68 45 33 g el bl caslsl s 558 Lasiiie Slastle Slals o35 (gl p diug SLOKe 2285 6 12 SN a5
3 ol gl ey A3 s ) Gletles Sl 35 Luge OIS OF Jlistr 5 (i3 el Sastliiir (ST bl 1 330 035 (me Ll
3 Y N /80T 5 S Ol S SOk o sulone 5 (5350w 355 o plot o Jald ()13 50 S pend Slaee Al jlear JUN 8 4 bt i)
Sl gladlss o33 gl 33 ed G0 Jlad bl Jie wlid los 5 (ool oo o et li des (glos y w5 o b S Slaal +/88Y
B T I Rt
33 e e Glapcsle Glastle gladl ( GLOKG g dST slassly

Jsjme ooy ¥
Sl o S slizal b Ly 5 5len sl g 53 Glatla sladllis 35 4y SLEISe (s (V01 L aablh ¢ gl s 5 (s (gl ) chomn (i 15
AV SAY W) YO (oo (i w0l Lili (55 e ianllan 35 50) Jlod] 43S 4 calid S5 5 S

2252-0910 © University of Isfahan @— NC

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.2024.142139.1656


https://portal.issn.org/resource/ISSN/2252-0910
https://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.22108/gep.2024.142139.1656
https://orcid.org/0000-0002-9456-5285

VENY Ole) b opled AN ol FO Jlu ( ames (550540l 5 5 LSl i oY

VRV
(Construction and demolition waste) —— 5 5 jluscstle sladl; 585 Oole 4 b Slasle sladlbs
3 S slatlatlo o 59 5 (3lesl qilwOla b Sl 5 a8 555 0 i a5 delr sladll; Ol e
Kofoworola & Gheewala, 2009; Shen et al., 2004; Marzouk & Azab, ) slacsla 5 5 oS &
5 b s 8 othw U b 5 sl Jasms slae bliws 513 5 s b b dsesls L 5l (2014
Hao ) ol o antlid Jlexr v s Gl 5 e Slo s 50 51 (S Olsies Ladll Gl 3 pd 0 A5 e
ol S 5 it S il (S50 5 s s (3Ll il o 5 ) 65 (& Ma, 2023
(Gaoetal., 2024) cul sl i ke &iadys (5345 sla by sbm) oo Wl by oS 5 5 5L 5 oo 25
5 3l b slaadl sbs sl (15l 4 e 42308 glaans 55 Slaile Coris o o A5 4SOl 03 50
Banias et ) <l 03,5 amsd Gy o 5 1) (6 SKadir 5 Slantlo slaadlis anmedps (ol ol oy 55
Ol s sl (6510 5 b mbe Sl doss 0 G pme It Glasesle i b sl (al, 2010
Oler mhoys [y doalr A5 5 35lke ) 35 cimman &S o A 55 1y I6LRIS Sl Sl do 3 ¥ S
Sladl; JS ds,3 FE-Y0 550 Wl 51 4,501 .(Mercader-Moyano et al., 2022) 5,51 o 3525 4 Jlw )3
Xuetal, ) das o LS5 ana 5 J s Loy 558 53 1) (6 ey Cand 5 aBlbana 55 Loy 558 53 1) (66 ol
85 Aol Glakleny il Slentlo Wy 5 45, ) 4 allas oal 6350 B Sl b sllas (2024
Ao, 00 Lt syu> (Jswene jsba Sl lidss WLl (Pashaie et al., 2014) aas o S50
L dad o oV gmms 5 g L 0T dos Yo B Y0 oSl 5 K o Sub T acdlan] oon 1) Slasle gladls
Sl 5o 5 Gk 5 2o slae ple s cansl wins &S (Sl ke 43 jite ekl 1) Ao 3 T B Y 50l
Il 5 o dile Sl wllan gll 51 pdn Ole ol 53 a3 oo (S5 G 5 AL 5 O Dlegl
Ao s 05 51 Slamtle gladdls slimrl Ao ys 00 35de S o0 M5 (6 i Sl s (&4 S
Iile 15 s Slelo gladls S 51 Ao )s YO 350> e éL.a.a WJle sl p edigla |y oz Jai5H (s 2
Laadila et al., 2021; ) 555 o Jold |y s o3 YO ooy Semadly (5 ccdiin (sl el o poe T (Y 53
Sy S 53 Ol 53 e At 1l 055165 ol s & Slantle gladlsi o (Abina etal., 2022
03,503 53 s Jamen 1 15 (9345 om0 L &S ol s s 5 plona ] SC2e G 3 wbliana s
sl Gdne b s 5 oy 59) sl (5l s S 5 ALS i LS sl s s S O
s SLs 5 Ol gl Sadl 5 3D culig desle s Jos e 550 5L Gae 5 0T Jais e oo 55 gla i
sl 5 e i) b ol (Al SU s 5,5 5 Jsie Glaglen 228 O o 4 5 1sa
(Yeheyis et al., 2013) 5,108 s sl> » (5, Ka3 5 5 e sl il 5 0 Osol o 5 oliwsy 5 (54

Wl e St g e Ll oS 5 5 650 5 5L e sy badileny 51800 e g5 00
b3k s e (3lwe it ‘@ﬂ@}, IS 4 s ladilons b dile b dlons Sl 465501 (pimon



or OKen 5O s b ases e DM s S elital b bl 5 Jfen sla g s Flozl Sl 195 gy SOOI oots

s (VA i8S slagsobas 5 aisls et Slosla) 5505 oy ,0 bassls et (s sl o 5 33 5 283 (Aol
Ll ad g oo 5 Ay 33l Sl el g slsplisl 5 Lacdlad 51 (6 o w0 Lol o e S0 o5
3 L;,)ch &y ya (Hemmelmayr et al., 2014) s,ls _Saew Ll o3 Al 3 5 Jlinh coodlsl 5o, ‘L;))TCQ
«S (Tavares et al., 2021) aas o iy |y Slale Oluls Co pde slaas a s s Av=Ve 51 S (Jla]
St 3 250 183 5 Akl Wilo s gulul 5 IS o lad gl SIS Jlo ules oo 4 el
o Sl Lol S s 3 185 Sl sl b dlbive 5 (58w go e 0358 23 ¢ 503
Lel Jlsl glads 3 al cpan oS (Bosompem et al., 2016) 353 o 5 e slaos sdoes 3l Slosls opl DA, 53
2 Slerle Sluls a8l i Oy a0 Vo 33 Glacale w56 655 0 Gbls 51 L
(Linetal,, 2020) S o ;33 OF slada s> 5 (5 4 Gble sy

sl aS sy i e a5 Ll s Slastle gladlls 5 ALy 51 i oVl oS ol esls Olas olallas
Ao Ve Sl i ol laysiS CUel 5s 5,8 e s ) bl ol S35 oS 5 A3 A0 5 i Sl g
ol oo, Lodsle 3L o pn ¥ 555,83l O pme at o o sdoes 5 b3l Slale gladls ol
3 i ol Sleils 5 OLT ek alasm 3l Lay 5387l 51 5 53 o 355 00 (33 i) e 5 23lg:
Lo Yo sl asly, 50 Olpl 5528 S 55 (Armetal, 2017) s 55 0 350 (doys A s 50) Slals )l
Bloma Sliie ol 5l Il 3 a8 555 0 5 Slenstle Db (05 Oekes 40 BVe VL) 5 15 Yoo
O 51 oS b glalicis (ol 54> 5 L .(Past et al., 2017) <ol (5 6 ilan ol s Sl
s 5 Sk e sl (KK s Ol OIYAV) 0L 5 0L graie (e (51 43 55 0 3L 5L
5 s glastalin 5 gl e Sledbl 5 jlal (o315, 8 25, L ole S od a |y Slatle gladlss
Ol 48 5ls QLSS gl s S 3380 5 s Setle Sluls LSS e 5 Sdse e 5l (ol padgas
ol Sl a3 0 s g Jais 5 s O Ao 3 40 o 3 oSl 5, 3 o5 YEe e s s ol el ol
ol S e 5551 1 Sleatle ladlis CudS 5 CieS (1¥49) OLen 5 (iled 2 oo 3L5L I
s S aallae pile L 5 Al S st e el Sleslinal L1 088 g el glaalls Sl 6 s
O 05 a5 0 M5 e ool 53 Slale Ul o5 YU &l Jaw ge sbas oS sls OLES =W
Sys s T ssi 55 Ol ol s Ll e ee ccanl Jle e 350 Oler sla, 535 3 Ladlantla dide e oS3l
By 5 S e e S5 ol 5o 1 Sletlo Slols 5l 4,0l (a5l Ky, el e ool 0l
0% 8 1 o3 Jame oy 5 (m83 A pa e dle Ol s Sletle gladdlis 53 sl ol s OSCis
OYAY iy 5 () 3,0

Al IS 4 gl s alian 5 slas 558 51 (ol 3 Slatle Syl a8 oAb el e s
5o alS gy 5o el ps (gl ol O Sl ! ok L(Ding et al., 2018) ol (g g ol sladlls
ool Laadls 5l &6 5K0) s Jas (o il (o y g0 ol 6 3 .(Paz et al., 2020) coul Sl e Jas S 41



VET Ols) o o)t AT by 0 Jlu o Jasms 550,000 5 5 Wi 0t

cosbb L s ¢ blis i s .( Moustakas et al., 2023; Chen et al., 2018) 355 oo o3 5 ol dga (U= S5
Zheng etal., ) 3,05 JLis an 1 Sl (g g dnm s 9 3L aome G 3 5 (olial Wl lls ) Lde 5 ol
e GOl Ly LS sl 5 35 59 5,055 ol sladlee 3 (65l S 4y Sladlas 55 e 51.(2017
Ol 5 Ol sz Sl 516800 35 Gl (6 S oo BN (gla bt LUl 5 oo slasbne 2 mne

Wl o o,L3 Ol 5l 5 Olgr e L@'Yw:w;\fﬁﬂjﬁsmg ol

oI5 Ky
e 53 59 5 slesaatle laadls oo e (S5 A o oL5h Olge b plays ODSes 5 ol
Call d s s lans e o=l ops s Jlanl &S sls OLiS @u sl fb'“;‘ (a3 Pl SIUL 31 aes
St 53 lin 3535 Sy 8 aSuyl 35 b oS S Ol Olies s LIS ol S0l 516
(Rosado et al., 2019) ol jwlos b5, CiL3L &3S SHp sl g 53 ol S S

Slapim 5 o5 poakedes o T3 51 slial L all o35 s Sbih Olgie b i3 OIS 5 i
Sl aallon (sl s Oliien Asls plomil S 3 Bl) 21l 25 5 3 (63,550 Aalllae 1 oLl i eS|
Bl s 53 (AHP) 5l jeadis Silmakir s 5l a8 5 5508 5o Slantle Wil slse (s e L0
lis O Szl 3 (635 gl iy, opl 48 Lsls 0l T s S eslizad (GIS) Ll i ledl
(Sener etal., 2010) 5 1> Jlezlo del sladly s (6l

Copte Slpall SO e SLOKe sl Al lajlae 2lsob Olse b iass 0L 5 el
O3 e iy 0Ll 55 8alinal s 1y alaslgning Ol sl plasil (g 55 5 Sl b Kby
Sltla glaalb g it LI Gl Sl il &5 15 S &) s lame 0o mlan 5 L
.(Banias et al., 2010) ...

Lol W5 B S b0l (sl Sl K8 il 5 S 55 S Olsis b sy OS5 i ST
a5 Ll e Blhs Laad O anlllas ol 55 Oladses . Lsls el (bwdlls (6,6 addain 55 (6 ¢
ol slaasl s S guuas ) Wikl sbaddly gl 5o Sl eadadr Lo 1l Slesliial b 5 (sl (slaslns
SOl 3 iabas (6 S el Al s LSS 4 S (sl ke 1R  ANP S ks LS e ol
.(Aragones et al., 2010) ¢l glatle sladls

L5 Sy s Sl g GLOKG s sloml Slaslms b jam Olgie b p2assy 0L en 5 Jlus
Al Laals 5l as Sl ds oo L0 53 oS sls OLES gl sl plasl s 41518 53 o 55 5 Slascatla
(Dosal etal., 2013) 3 § b5 | adkae elozxl saais Jomelons 5 soladl slajlas posdle

Loom 5 5 Sl slaadly alg wbs 5 bl sl o0l Slsih Olsie b oy OLSea 5 151
g b 0L Ll (gl oS sl 0L gl inhs ploil (g 5 580 (Sl el s 25 15 S35y 93 51 slinad

(Araiza-Aguilar etal., 2019) sl jlsl 5 Connl o lasdir AT i eslinad Ladll; ) AR RS



00 Oy Ken 5 O g s e e DM s S elital b bl 5 Jfen sla g s Flozl Sl 195 gy SOOI oots

Jelse 038 o 53 b Slentla sladlls 35 Sl v 58 (3latign Olpe b sty OLSes 5
03 abad 5 Lol 5 Sl s Olgea 1y Jis e usa 5 b ad g Ol Jale 53 T sl ol (asiials
laadls Jlim! laelSo! sloul (slaay ja o 3ls L mls s S = e Jlarle Slals o3y LUK
S b3l 38 e Sl (et Al ladls 5l Sl wbs JS glaa e o 3k s Jex 5 Slentla
doas o 5 sbeey el gbadlbis 35 gl | el glacule arass 5 SLOKe glaana  Ks
(Lietal., 2022)

Gladls Stiley Pl o gt S OB bl (6555 2 e o Olgie b 25 OLSen 5 0l
Slesleul U e line gilwasg dde 3l asdlas ol 5 Olidses L0515 rle,;l (Oeor 25 P 5 slesesla
Sluls EalS J5Ss atanw o 3l 0L LT (slaadly s S eslinal avg O bl gl S5 o, )
Ll ke 5 SLSL OMS Sl SO il o0l s [l A 5 a1l S ek Sl e G Sl
Gladdbs iy Cgr ang $La0lSe sl gl o5 L3 S slgei LT cpl plo sas 1025 adiboluns g
(Yuanetal.,, 2022) s 55 sl gladlan o 53 Jases gl S5 p i s S ete b slle 5l sl

Lel 83 o5u0a 5 oo 53 5 Slanilo Slagls 5 bl ey ol sladlo 5o Sl 55 01l s
SRl (s 5w b S 0Ke )3 oS latass @5l Seke ) F 3 3 45 ol 43S el
el 0 63,5 o5 g adll

Seslial b gl 1 slpe 033 oo (Solmedkir L0 e b hagsy (YY) OLSen 5 o313 &
Sl aadlae ol 53 Oladss L asls ¢l_>.-u'\ OLS 3 g (65550 anlllas 1556 S maldes [ oS 55 S5
a5 3 ool s S 5 05, SO S ed s Glentle W slse s e oL O
Slacl b Slalsl (albidino) 5 i Ko (S (S35 slaskne aha 3l oslnedin (68 pooas
Sl 5l oud Lol C’t" bl ks S eslinad elal 5 (g3l glajlae & 0 s (&u:,\ (i ¢ Pelaw
A ascie glatle gladls iy Slust gl calie Ailate § e o Gl Saols oy, LL oy s Ll
ils 8 e axdlas 53 sdme 3o el i o Ll des &S

i Sl osliad L Sl slaadl wds Jowe L0 Olie b o2 (074E) 0L 5 o
Slaca s Lgl Soladllas 5lads fol slaasl ulul 2 tisls plowil (G5 e 53 (GIS) oLl i Sl
Ll el Lo ise Kos b aslings glamtle gladlbs s 6l o 1y (6 mie et 5l 5,00 6 ogr 5 Jlod
el 3558 BN 5 WEL Jolis iy oS LL) b (608 4 b e Cossde Lia 0l 8 Glaisy
] lials Laddlis 33 (gl

O b Sletlo sladdbs wds 2 e s e Sl Olge b piassy (V) 0L 5 ol
e S 4 aallan ol 53 Ol sl ol (5 pealdes ol ST il 1 L a5 oS

Lﬁ;)d,ﬁ»)\ RSk QJLUL :L\.i;jceb cém.ijf R r ‘C»it@.;)b J»&?—\Jﬁ d‘)é’.)é«:ldwhﬂ Lgbh:dbu Ce;



VENY Ole) b opled AN ol FO Jlu ( ames (550540l 5 5 LSl i o1

s 5 Sl b Sl i a0l a8 As asde adlas ol js dd Ol i &0 S Olgeas e s s
Glaadbs 5 Ol Ll idllan ool 55 e Jizie ool 3500 0 5 W35 0L, g 5o Slaxtle
el S gl W5 2 0 B8 Ol el s Slele

oslenal Loy e Sletle Glatilens 35 foue SLOKe) Olge b layn (1VAT) 228 5 SBs)) 26
w_wl;,«Ja.i\)_,i:)_ibyjsg)JJW6uJ@6>\sow@u.xs\:flqe.?\«gsg\fmwuij)jl
Sl plele Sluls 5l 4Kl s gl

ilas : glastlu ladbs dog 06 Obsl 5 akiloslon Olge b iy (WWAA) sl ps 5 5 5Ly
ey e b S W cxlin b jed g o o, able oS wzils Olo 5 Losls (ster_':‘ ((C}WLLJ@_.J:L;;)}‘;
s obnl glastle gladly os gl awlie OGOl g Ll o

Sleslenl L =8 el Sl sladls 85 e SLOKL) Olge b a5 (VWAA) 0L 5 (S s s
‘@‘ﬁj—l)‘? cwb.w(jl}- quwﬁ‘) 6[.&}.&‘)[.1 Soladlas 6[.‘!4:31.: wL..u‘JJ sl rl;u‘ ( OJl.:MJ;.’z- &L:))‘ Lf:’))
Coal glatle gladl 155 (gl sl OIG Ol )5 5 s GLL»UWL‘S;JWJ:M: slaol, ‘_.j Gl.;a
Ao S olgly =S5 el Gl Sl sladb s S | O 95 Olaas s oyl ol el 5ossls (ool

Slesleul U Slelo glaadlis s e SLOKe) Olpe b iyt (VAQ) OK6s 5 oo s (5 anr
i J_:jJA_! Laadls sl “—"ji'*-l‘ S sl plas @L:; Josls rl.-»_,\ (Oldan el 183,40 ixJlas :AHP u.i))jGB
sl il s beas GIS Sl 5l 35 mie opl gl Oliises .58 Ol 0L w3 s oo 55 U1 5
A S e oolal 5 elarxl o s lases lajlas 0 8 L s L il Sledbl

S5 5l esla il Uy glanstle Wleey 35 e SLOK) Olgie b gt (VEve) Ol 5 5105 sl
sy s s sl rleu'\ (95 s 5,0 dalllas @ SIS ledbl e 3 ($OB S| peald Lo .L;L.e
cJ_mfjMb))})\@bcwtﬁyb‘tsj.:)tscggl}-u‘}?-d«.‘}-&j)bw}}*ﬁdfdwgbjwﬂ\s
JJH@WQQL‘{L@&-’L;‘J%‘%Q)wtﬂb\iﬂiﬂj&@.ﬁ‘ﬁywmﬁ‘j&uﬂz-’@“—ewﬂd
5,85 3 eslizul

ﬁJ_:S;U\_’ﬂJJ#LJL«:}LA Lgl.mdb’v_? C%J ‘;y\ v’-’l‘ld&‘» Q\}«PLL}..IA}}{ (\i'\)Q\)KM_jL}:—DU
P L;Lm;)l_i»ﬂ_;:g);e-jdl&*i Slacg o5 sl Ol @L:.? .oals ¢L>u| «u_la.?mg;m.i)' bl e J,alj_o
Sl plastlo gladlss os gl s eyl ey Jesvecans il

6oL Gl leslial b glastle gladl 35 e SLOKe) Olge b gy (VE0)) G ks 5 55
e Ol Aol (gl pate 4S5l LS s L isls alasil (@) gl (63550 axJlae :d.J\JM.lMJMJchJ;JIé)
aJ)_.: ))SJ\_OJ.@_J»)J CJLJU“LJ )‘ 44}.<.«.L| L_;'Lf.d&‘f):j"’ 6L&!u4>-l..;: L)'LJ:HJ dLo\ LSL&Q.}[}- )\ Mb) g_,.:..::

e



ov Oy Ken 5 O g s e e DM s S elital b bl 5 Jfen sla g s Flozl Sl 195 gy SOOI oots

el (lomay So s 5 (IS Canlin (55500 330 Olye b sy (WWAY) S 5 (gid sl (o35l
Ll S o o sldilons o pde glaan 5§ LUl 6l B ANP sy 5l andlas ol 55 Oliiss .3l
UG s i s 35 53 O JalSS 5 e g 355 Ay s 53 Ol 53 Bl o e 050 oS dzils Ol
Slapimes IS il 5 558 as JLS 3 48 Sl (5,0 5 Cnlaslg pled olex 5 Olaasine
3y s 5 Ly ol 5 (Soa b s Lo (oLl ko
S St Ll 3 p ed Sletle Dluls w85 ol ane slaes s b Oe oy ol Jagsy 3l Coua
50350 A e 528 5o (6 s Camex 0Ll (RS S sba 5 0L gl 2l s 5SS
Sl 5 &3l Dl .l (3Lu3l 5 55 s s S8 4 O ey Glacil s (55
3 S slac Il clon s 58l (g et Aol ladll pomm A5 5 6 ed L OLLE 5 ases plae
G ) ol 035 Szl Slauls 5 b a5 51 (63l pom b olad 55 (6 (S5 da s (s3lueslal
5 o Seaie alme c3ladlin 5 G5l Glaes S 5 Sl 5 S mlo Ogz ol mboo 325 0o
Sladlo s s Sl Dlals 5l a sl e W5 e K00 3k 5 25050 5 Sl glaSi 5 auls
odd Loy 5 adsd o5 el Ssel s Gble 5o Slre i 5 Slee S 4 Dl pl &S il en g (il aas )
Sl 1 53b5 asmacans s ladaly 5 SUT o3 doym 53 dgl 5 by Sl Bl sl oo 5 (V JS2)
S s 55 55 Slalo gladiley 5 Slols il o) mhaw g, ol 5 (o)l FERINLY
a3l 5 gSs bl 513 wosle opl 5 a5 35,5 5 5lé s S Salsl sl O « s JUT 5 il oS0l S
Jo adam 3l e s an LacSlow o 5 T 0L belam 3lse ool 51 (550 5555 cCamar 5 gla e
Lol i slaml a0l F5s 4 plend 84Vl slge 5 Olacs 5 Y 5 S 3L3 am 5505 3 gd Vi
Ol 33 Sl 5 o e sl 5 S 03 Se0 Il uns 25 5 (ke ST s 1 01 358 5 0N
5 oUT alS ol Lgs as S1.OE Y OLKan 5 Ogmn i 3) Col Sl g5 nl sl o bl alax 3l g2
3 Jedsan kel Sk Cluls 801 2alig 5 sl i3laml s Lo saze UL sladely
5 Gosd Sl drel 5 e S8 0l s Dadb S (gl wies o) 53 Al Sl NS mle e 5 (555

Lles S JLs 1, e gl ol a5 Oldie oS ol pdbobes|



VET Oy of ojled AT by 0 Jlu o Jasms 550,00k 5 5 Wi oA

OE0F OB dy i 1at0) Gloiil LABS Sloms b wds 5 ks 5 g pslas 1V IS
Fig 1: Photos of illegal disposal of construction waste
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Fig 3: The process of conducting research and determining suitable places for construction waste landfill
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Fig 4: Standard distance from the information layers used in the research (1)
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Fig 5: Standard distance from the information layers used in the research (2)
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Tab 2: Unscaled data matrix of parameters affecting the optimal location of construction waste
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Tab 3: Weighted data matrix of parameters affecting the optimal locating of construction waste using
Shannon entropy
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Tab 4: Determining the distance between the options and the positive ideal based on the TOPSIS technique.
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Tab 5: Determining the distance between the options and the negative ideal based on the TOPSIS
technique.
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Tab 6: The distance of the options to the positive ideal (optimal places) and the negative ideal as well as
specifying the order of the options
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Fig 6: Final location map of construction waste using TOPSIS method
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