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Abstract

Al-Zubair disinct is located in the southwestern part of Basrah govemorate and is considered the largest region
asdministratively, Due to the mpid urbanization, rapid population growth, high waste productivity, and inexistence of landfills
in Al-Zubair district, a sanitary landfill is needed to accommodate the produced solid waste and avoid any potential
environmental problems. Hence, this study has been conducted 1o propose the best location for the sanitary landfill in Al
Zubair district and solve the waste problem scicantifically. M-de&eh&mﬁgdmwmmuu«uﬁc&
agricultural lands, residential area. soil types, slope. roads. railways, power lines, and the oil fields) then processed using the
Geographical Information System {(GIS) to generate the map of suitability index and find the most candidate sites for the
landfill based on the weights of criteria that derived from the Analytical Hierarchy Process (AHP) method. This study

that the cumulative volume of solid waste through (2025.2050) would be about 18658259 m”, requiring » landfill's
area of at least 9.33 km* to accommaodate this volume. The most suitable candidate site for landfill was identified in the middle
of Al-Zubair district with an arca of 124.63 km’ in a way safe enough from the restricted zones of all eriteria reducing the
aesthetic destruction, physical pollution, travel time, construction cost and demonstrating the ability to accommodate the
cumulative solid waste even after 2050 sustainably. The prior advantages of the proposed landfill's location would benefit
the solid waste management in the study area effectively and efliciently

Keywornds: Al-Zubir distriet, Analvtical Hivrarchy Process (AHP), Geographic Irformation Syxten (GIS), Multt-Criteria Deciston
Makiveg ( MCDM), Sanitary Landfiil.

1. Introduction

Globally, the disposal of solid waste from the municipal is becoming a serious problem causing dangerous effects on the
public health and environmental field {1-2] Nowadays, this problem has become worse, especially in the developing
countries, due w increasing in the industnial activities, rapid population growth, socio-economic growth, and uncontrolled
mwmmmmw-mmcmwwmmmmm the produced solid waste amount globally
reached up 1o 3 million tons per day [4], of which maore than 70 “& from the low and middle-income countries like Iraq [5].
The intelligent management of solid waste resources imvolves various treatment methods like waste reduction, reusing, use
n energy generation, recyeling, and waste incineration. Despite the efficiency of the above methods, the sanitary landfill is
still the most common, simpler, easier, and cheaper than other methods, however, the residual of other methods still needs to
beapondmuhnclhehwoﬂmofmimyhndﬁlknnymy[l 6).

It is considered very complicated and time-consuming when it comes 10 the right location of the landfill because the decision-
making needs to be interconnected with various ficlds of knowledge represented by social. political, environmental,
geological, wpological, technical. economic, and engineering patameters defined by criterin. as well as. the decision

relies on the governmental regulations, funding, land availability, general awareness about the environmental policies, public
health regulations, and the population density [5-7].

According to the diversity of cniteria in the landfill site selection process, the Geographical Information System (GIS) is used
to deal with the layers of criteria spatiafly because of its ability to manage o buge volume of data with time and cost-efficiency
5. 7). Multi-Criteria problems require Multi-Criteria Decision Making (MCDM) processes 10 evaluate each available
alternative and solve the problem based on the logical-mathematical concepts, the MCDM involves a lot of methods like the
Analytical Network Process (ANP) [8], Best Worst Method (BWM) [9], Stmiple Multi-Attribute Rating Technigue (SMART)
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