Author’s Accepted Manuscript

Application of boolean logic and GIS for
determining suitable locations for Temporary 3
Disaster Waste Management Sites

Cheng Cheng, Russell G. Thompson

www.elsevier.comlocate/jjdr

PII: S2212-4209(16)30188-1
DOI: http://dx.doi.org/10.1016/j.1jdrr.2016.10.011
Reference: [JDRR434

To appear in:  International Journal of Disaster Risk Reduction

Received date: 30 April 2016
Revised date: 24 October 2016
Accepted date: 25 October 2016

Cite this article as: Cheng Cheng and Russell G. Thompson, Application o
boolean logic and GIS for determining suitable locations for Temporary Disaste
Waste Management Sites, International Journal of Disaster Risk Reductior
http://dx.doi.org/10.1016/;.1jdrr.2016.10.011

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/ijdr
http://dx.doi.org/10.1016/j.ijdrr.2016.10.011
http://dx.doi.org/10.1016/j.ijdrr.2016.10.011

Application of boolean logic and GIS for determining suitable
locations for Temporary Disaster Waste Management Sites

Cheng Cheng® ™, Russell G. Thompson® "

®Centre for Disaster Management and Public Safety, The University of Melbourne, VIC 3010, Australia

bDepartment of Infrastructure Engineering, The University of Melbourne, VIC 3010, Australia

Abstract

Temporary Disaster Waste Management Sites (TDWMS) play a very important role in post disaster waste
management. The selection of candidate TDWMS can be regarded as a land suitability analysis problem. This
article reviews literature related to waste management treatment facilities to identify the common processes
and methods. Previous studies indicate that identifying and determining weighting criteria as well as mapping
and overlapping standardised layers are the four main steps in this process. In this study, ArcGIS was used to
conduct the land suitability analysis and the Modelbuilder function was applied to build the analysis model. In
addition, Boolean logic was used to standardise the criteria map layers. A total of 45 candidate sites were
selected within the case study area. According to the analysis, the distance from ground water, drinking water

resources, and public water supplies are the most sensitive criteria.
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1. Introduction

The frequency and severity of disasters have increased recently because of climate change and the sharp rise
in population levels [1, 2]. Every year, hundreds of natural disasters occur throughout the world and cause
billions of dollar’s damage. During the last 10 years, there were 3,906 disasters in total, resulting in 0.75 million
lives being lost and 1.68 billion people were affected (Data source: EM-DATl). The damage cost from these
events was estimated to be 1,284.9 USS billion scaled to 2014 (Data source: EM-DAT). Improved disaster

management can reduce losses from disasters and shorten recovery time [3].

Waste management is one of the most important activities in disaster management. A substantial amount of

waste is typically generated from disasters [4-9]. The waste generated from affected communities can be as
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! EM-DAT: The CRED/OFDA International Disaster Database — www.emdat.be — Université Catholique de Louvain — Brussels
— Belgium.
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