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ABSTRACT

"Alternatives Evaluation and Optimization of Sustainable Urban Planning

Projects"

The urban planning is guide the growth of cities, re-structure and
planning in terms of identifying positions, areas, densities for construction,
infrastructure and public services in a integrated way, so that leads to solve
the problems of cities. In addition to the integration of sustainable
development with urban planning to result the sustainable urban planning.
The decisions of selecting amaster plan is characterized with a complex
nature and unconfirmed environment to decision making, in opposition to
reliance on the simple methods and and previous experience that leads to a
delay time and the high cost of the decision making. So, required to use a
smart and distinctive ways of making the right decisions such as FMCDM

technique.

This research aims to develop a systematic framework includes the

stages of preparation of the master plan, select the optimized master plan

by fuzzy muilt criteria decision making techniques for forming a

mathematical model of the integration of these techniques to give an

accurate result.

To achieve the aim of the research, data is collected from the
literature reviews , personal interviews, questionnaire with specialists in the

field of urban planning and government departments concerned.

The results of data analysis for individuals of the sample to access
a clear criteria , where the criteria are divided into five main criteria(land
uses, economic, environmental, social and technical). Whereas, the results
analysis FAHP shows that the land use criteria is the most important
criteria (42.1%) for comparisons among the alternatives, because it mainly

affects the possibility of implementing the optimized master plan.The

il




management system has been designed for the selection of the optimized
master plan in. Whereas, it is based on integrated FAHP, FVIKOR and
FTOPSIS techniques to select the optimized alternative, where the third
alternative (A3) received the highest relative importance (70.3%). A
computer program is designed to accelerate the accounts of a mathematical

model which is a part an electronic questionnaire for the techniques, that

makes it easier for experts through giving their opinions easily and with

high flexibility.

In the end, it was reached to a set of conclusions, The management
system and its program are easy to use and leads to raise the efficiency of
decision-makers and reduce time and cost .And recommendations for the
evaluation and selection of the optimized master plan, as well as a number

of future studies are proposed.




TABLE OF CONTENTS

Subject Page
Certification
Examination Committee Approval
Dedication
ACkNOWIEdZMENTS ... ..ottt e i
ADSTraCt . 111
Table of Contents ....... ... \%
List of Figures ... ... e X
List of Tables ... Xi
List of Abbreviations and Symbols ... xii
Chapter I: Introduction
1.1 General ... .. 1
1.2 Research Problem ......... ..o, 2
1.3 Research Justification ...............oooiiiiiiiiiiiiiiii i 2
1.4 Research Hypothesis .......oo.oviniiiiii e, 2
1.5 Research ObJeCtiVES ...ovuuiiniii e e 3
1.6 Research Methodology ......oovviiiiiiiiii e 4
1.6.1 Theoretical STUAY ...oovvinriiii e 4
1.6.2 Field Study ..o 4
1.7 Structure of the ThesiS ........oouiiiiiiiiii e, 7
1.8 Previous Studies ........ooiiiiiiii i 8
1.8.1 Iragi StUAIES .oonetii i 8
1.8.2 International StUAIES ..........oiniiiiiii e 9
Chapter II: Urban Planning and Formulation of the Master Plan
2.1 INtrodUCHION ....eiei e 13
2.2 Urban Planning ...........ooiiiiiiiii i 13
23 Sustainable Urban Development .............c.oooiiiiiiiiiiiiiiiiiiiiiannn.n. 14
2.4 Benefits of Sustainable Urban planning ..................cooiiiiiiiiiiinnnn. 16
2.4.1 Benefits for Inhabitants ... 16



2.5
2.6
2.7
2.8

3.1
3.2

3.3

4.1
4.2

43
4.4
45

2.4.2 Benefits for BUSINESSES .. ..unitiriiee et 16

2.4.3 Benefits for Developers ..........ccooiiiiiiiiiiiiiiiiii e, 16

2.4.4 Benefits of Local Governments .............c.ccoeievuiininiininnnnnn. 17
Definitions of Master Plan ..., 17
Specifications of Master Plans ..............oooiiiiiiiiiiii e 18
Stages of Preparing Master Plans for Cities ...............covviiiiiiinnenn... 19
Master plan Criteria ..........ivuiiiitiiie i eeeeeeenenns 22
2.8.1 Economic Criteria ..........coueiuiuiiuiitiititiiiineeieeneeeenen, 23
2.8.2  Environmental Criteria ............ccooiiiiiiiiiiiiiiiiineaniaiieannens 23
2.8.3  Social Criteria ........euiiuiueiniitiit it 24
2.8.4 Land use Criteria ........oo.eiueiiuiiiiiii i 25
2.8.5 Technical Criteria ..........cooeiiuiiiiitiiiiiii i, 26

Chapter I1I: Fuzzy Multi Criteria Decision Making Techniques

INtroduction ... ..ot 27
Fuzzy Decision Making Techniques ............ccooovviiiiiiiiiiiiiiiiinnennn, 27
3.2.1 Fuzzy AHP Technique ...........ccooiiiiiiiiiiiiiiiiii i 30
3.2.1.1 Steps of the Fuzzy AHP Technique ......................... 31
3.2.2 Fuzzy VIKOR Technique .........c.ccooviiiiiiiiiiiiiiiiiiiinnnn.. 33
3.2.2.1 Steps of the Fuzzy VIKOR Technique ..................... 34
3.2.3 Fuzzy TOPSIS Technique .........ccovviiiiiiiiiiiiiiiiiiiiennn, 36
3.2.3.1 Steps of the Fuzzy TOPSIS Technique ................... 36
Fuzzy Urban Planning for the City ............ccooiiiiiiiiiiiiiiiiiiaen 39

Chapter 1V: Field Study

INtroducCtion .........oouiiiii i 40
Field SUIVEY .o, 40
4.2.1 Personal Interviews and Open Questionnaire ........................ 40
4.2.2 Close QUESHIONNAITE .........ueeeenneeeaiteeeiieeeaaieeeaaieeeeaannann 41
Selection of the Research Sample ... 42
The Research Sample Characteristics ............coeveviiiiiiiiiiniiniinnnn. 43
The Questionnaire Results, Analyses and Discussions ....................... 44

vi



4.6
4.7
4.8

4.9

4.10

5.1
5.2
53

4.5.1 General Information ........ooooeiiiiiiee e 44

4.5.2 Analyzing the Questionnaire's Responses for Selecting

Master Plan and Setting Criteria .............coovviviiiiiiiinnininnn. 49
Goals of Urban Planning Strategy in Diyala Governorate .................. 53
Case Study (The Master Plan for f Al-Muqdadiyah City) .................. 54

The Defects of Master Plan of Al-Muqdadiyah City

Adopted N 2000 AL D. oot 55
Stages of Preparing the Master Plan of Muqdadiyah City ................. 56
4.9.1 Data Gathering Stag .........ccoveiiiiiiiiiiiiiii e, 57
4.9.2 Goals Setting Stage ......coouiiiiitiiie i 57
4.9.3 Data Analysis Stage ........cooeiiiiiiiiiiiiiii e 58

4.9.3.1 Land Use of Muqdadiyah city ..............cccveeininnnn. 58

4.9.4 Stage of Preparation, Evaluating Proposed Alternatives

and Selecting the Optimized Alternative ....................c.cee 60
4.9.4.1 Future Development Alternatives ......................... 60
4.9.5 Draft Mastr Plan Stage ..........ccooiiiiiiiiiiiiiiiiii i 68
4.9.6 Final Master Plan Stage ...........ccccoiiiiiiiiiiiiiiiiiiiinn, 68
4.9.7 Implementation of Master Plan ....................cocoi 68

Analyzing Results Related to Decision Making Techniques (MCDM) ...69
4.10.1 An application of FAHP Technique in the Case Study .......... 71
4.10.2 An application of FVIKOR Technique in the Case Study .......73
4.10.3 An application of FTOPSIS Technique in the Case Study .......77
4.10.4 The Analysis of the Three Planning Aternatives .................... 81

Chapter V: The Proposed Management System

INtrodUCtion ......oiieii e 84
Formulating of the Proposed Management System ..................cccce...e. 84
Computer Program Design .........cccvviiiiiiiiiiiiiiiiiiii i, 86
5.3.1 Characteristics of Computer Program ..................ccovviennne 86
5.3.2  System Design Stages ..........cooiiiiiiiiiiiiii 87
5.3.3 The Final Evaluation Reports ...............ccoiiiiiiiiiiiiiiiin. 89

vil



5.3.4 An operating Computer Program .................ccooviiiiiiiininnnn. 93
54 The Evaluation of the Proposed management System

and Computer Program ..............ooiiiiiiiiiiiii 98

5.4.1 Direct Application Method .............coooiiiiiiiiiii, 98

5.4.2 Evaluation Questionnaire Method .............................l 99

5.4.2.1 Selection of the Sample ............ccooveiiiiiiiiiiiinianinn, 99

5.4.2.2 Presentation and Discussion ................coceieiiiiiininn. 99

5.4.2.3 Data Collection .........cccvivuiiiiiiiiiiiiiiiiiiiiinieaenns 99

5.4.2.4 Analysis of the Evaluation Questionnaire Results ......100

Chapter VI: Conclusions and Recommendations

6.1 INtroduction .........cooiiii e 101
6.2 CONCIUSIONS ..ttt 101
6.3 Recommendations ............ccooiiiiiiiiiiiii i 104
6.4 Future Studies ......ooooiiuiiii 106
References 107
Appendices
Appendix A Table of Linguistic Variables .............cococoeiiiiiiiiiininin... Al
Appendix B Tables and Figures for Al-Muqdadiyah City ........................ B1
Appendix C Arabic QUESTIONNAITE ....v'ueteretteteeee et eaeaaeenieenneeannees C1
Appendix D Arabic Questionnaire for Assessing Criteria and Alternatives ....D1
Appendix E The Research Sample Characteristics ...........covvvivuiveneinnnnn. El
Appendix F Table of Criteria and Calculations .................ccoooeviiiinnn F1
Appendix G Computer Program ..........c.cooviiiiiiiiiiiiiiiici, Gl
Appendix H Application of Computer Program on the Case Study ............. HI
Appendix I Selected sample specifications ...........c.ccovviiiiiiiiiiiiiiininnnnnn. I1
Appendix J Arabic Questionnaire for Evaluation Management

System and Computer Program ................ccooiiiiiiiiiiinnn.. J1
Arabic Abstract

viil



Figure No. Figure Title Page
1.1 Flowchart of the methodology used in the research ............................ 7

3.1 A triangular fuzzy number .......... ... 29
3.2 Components of fuzzy based expert System ............ccceviiiiiiiiiineennnn... 30
33 The intersection between M1 and M2 ... 32
4.1 Academic degree of the research sample ...............ocooiiiiiiiiiiinn.. 44
4.2 Position of the research sample ... 45
4.3 Years of experience of the research sample .....................ccl. 45
4.4 General specialization of the research sample ...........................o.... 46
4.5 Adopting an experience and intuition for selecting a master

4.6
4.7
4.8

4.9
4.10
4.11

4.12
4.13
4.14

4.15

5.1

5.2
53

PLAN OF CILIES ..vvieiiieeiiiecie ettt e e e e rae e snaae e e 47
Adopting a systematic approach for selecting a master plan of cities .......48
Adopting multiple criteria for selecting a master plan of cities .............48

Adopting a scientific multi-criteria approach for selecting

amaster plan of CILES .....oviuiiiit i 49
Criteria currently used in the selection of master plan of cities ............. 49
The classification of the main criteria(expert Opinions) ...................... 50

The main criteria and sub-criteria that will be relied upon to

select optimized alternative ..........cooviiiiiii i, 51
The hierarchical structure of criteria and alternatives ......................... 69
The relative importance of each criteria .............ccovviiiiiiiiiiiinniinn. 72

The ranking of the alternatives by Si, Ri and Qi in ascending order
(by Fuzzy VIKOR) ..o, 76

The ranking of alternatives by CCi in descending order

(by Fuzzy TOPSIS) .o, 81
The structure of the proposed management system ............................ 85
Flowchart for the structure of the program ...................cooviiiiin.n. 90
An opening WINAOW .........oouiiiiitiiiiii i 93



54
5.5
5.6
5.7

5.8

Project Information Window .............coiiiiiiiiiiii e 94
Main WINAOW ... 94
Determining the number and names of criteria ...............cccoeevuivninne. 95
Electronic questionnaire for the criteria evaluation

(FAHP teChniqUe) ...ccccviieiiieeiieceiie et 96
Electronic questionnaire for the alternatives evaluation

(FVIKOR and FTOPSIS techniques) .........cooevviiiiiiiiiiiiiieiieneen, 97



Table No.
4.1
4.2
4.3
4.4
4.5

4.6
4.7
4.8

4.9

4.10
4.11
4.12

4.13

4.14
4.15

LIST OF TABLES

Table Title Page
Distribution of questionnaire forms ...............cccoiiiiiiiiiiiiiiiiia, 43
Aggregate fuzzy decision making matrix for criteria ..................cooeeee 70
The relative importance of each criteria of the main criteria .................. 71
Aggregate fuzzy decision making matrix of alternatives ...................... 73
Crisp values for a decision making matrix and weight of
€ACH CTIERIION ...ttt ittt ettt e e 74
The best values and the worst values ..............c.ooooiiiiiiiiiiiiin... 74
The values of Si, Ri and Qi for all alternatives ..................cccoeveennn.. 74
The ranking of the alternatives by Si, Ri and Qi in
ASCENAING OTACT ...\iintiitt it e e, 75
Aggregate fuzzy decision making matrix .............cooieiiiiiiiiiiiiiinnn... 77
Normalized fuzzy decision matrix with weight of each criterion ...........78
Weighted normalized fuzzy decision making matriX ......................... 78
Distance between Ai (i=1, 2, 3) and 17]+ with respect to each
criterion (Ci, Gy, C3, CayCs) vrrieiiieii e e, 79
Distance between Ai (i=1, 2, 3) and ¥} with respect to each
criterion (C1, Cy, C3,Ca,Cs) vrviiiiiii i 79
Closeness coefficient of alternatives (CCi) ......oovvvvviiiiiiiiiiiiiinnnninn, 80
The ranking of alternatives ...........cccoviiiiiiiiiiiiiiiiiieii e, 80

X1



AHP

C

FAHP
FTOPSIS
FVIKOR
FMCDM
FPIS
FNIS
MCDM
NIS

PIS

TFN
TFNs
TOPSIS
VIKOR
CCi

di"

Qi
Ri

LIST OF ABBREVIATIONS AND SYMBOLS

Alternative
Analytic Hierarchy Process
Criterion

Fuzzy Analytic Hierarchy Process

Fuzzy Technique for Order Preference by Similarity to Ideal Solution

Fuzzy VIseKriterijumska Optimizacija I Kompromisno Resenje
Fuzzy Multi-Criteria Decision Making

Fuzzy positive ideal solution

Fuzzy negative ideal solution

Multi-Criteria Decision Making

Negative ideal solution

Positive ideal solution

Triangular Fuzzy Number

Triangular Fuzzy Numbers

Technique for Order Preference by Similarity to Ideal Solution
VlseKriterijumska Optimizacija I Kompromisno Resenje
Closeness Coefficient of ith alternatives

The distance of ith alternative from fuzzy positive ideal solution

The distance of ith alternatives from fuzzy negative ideal solution
The best values

The worst values

The smallest possible value

The most promising value

The membership function that represents the value to which any
Element x in the fuzzy set A belongs to the fuzzy set A

The distance of the ith alternatives from to the ideal solution

The minimum individual regret (measure of ith alternative to the

the worst value)
xii



Si

A maximum group utility (measure of ith alternative with the best
value)
The largest possible value

Weight of the jth criteria

xiil



CHAPTER ONE
Introduction




Chapter One Introduction

Chapter One

Introduction

1.1 General

The increasing in population density in major cities around the
world, especially after second World War, as well as the urbanization rates
has dramatically increased after the mid-twentieth century, led to the
emergence of many problems economic, social, environmental and
political for cities. Thus, the role of urban planning which specialized in all
aspects of the urban area is emerged and included multiple disciplines such
as engineering, management, economics, the environment and other
disciplines. Where prosperity of cities depends on the role of the services
sector and the local government to be prepared for the growth rate for
future long-term (25-30 years). So that, it combines  economic
development, good living conditions, sustainable infrastructure
development in the a comprehensive framework through the activation of
economic, environmental and social requirements of the cities. Also,
finding engineering solutions for urban problems such as squatter areas,
traffic crises and lack of infrastructure. The city planning is a method to
solve or address the problems objectively in terms of implementation in the
framework of a specific time plan, taking into account the possibilities and

limitations existed in society.

The importance of this research appears in how to use the techniques
and management methods in the construction of management system to

prepare a master plan for the cities.
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1.2 Research Problem

The most important decision facing the problems of choosing an
optimized master plan for cities is how to evaluate the multiplicity of
criteria and alternatives by decision makers, which currently rely in large
part on intuition and guessing which could lead to conflict results or

sometimes inaccurate.
1.3 Research Justifications
It can be summed up in the following:

1. Although there are some sustainability criteria for the development of
cities, but there is no integrated framework for evaluating urban
sustainability in Iraqi cities that can contribute to improve the
sustainability of these cities.

2. Reduce the long time and high cost of selecting the optimized master
plan for cities, in addition to the lack of research concerning the use of
modern techniques that have a role in decision-making about this
selection process.

3. There is an urgent need to manage urban land scientifically and
accurately, rather than randomly change of land use to ensure increased
the benefits and reduce the economic, environmental and social costs

through choose the optimized master plan to achieve it.
1.4 Research Hypothesis

Based on the aforementioned justifications , the following hypothesis

1s formulated :

There is a need to design an integrated framework of sustainable
urban planning, which includes a list of criteria that are taken as a basis for

comparison between urban areas alternatives using a structured approach
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which depends on scientific techniques which help decision-making in the

selection of the optimized master plan for cities.
1.5 Research Objectives

Depending on the hypothesis, there are several objectives need to be

achieved, including:

1. Using management methods in urban planning to prepare the master
plan for urban areas, and preparing the foundations in the development
of this field in the country and governorate from scientific and practical
aspects.

2. Construction of an integrated management system by the development
more reliable way to organize the perceptions of decision makers by
providing them with a supportive tool of the decision to address
uncertainty cases, that often accompany the decisions of the committees
concerned with this choice by using a mathematical model that includes
the collection and integration of fuzzy multi-criteria decision making
techniques the following: Fuzzy Analytic Hierarchy Process (FAHP),
Fuzzy VlseKriterijumska Optimizacija [ Kompromisno Resenje
(FVIKOR) and Fuzzy Technipue Order Preference by Similarity to
Ideal Solution(FTOPSIS).

3. Designing computer program that facilitate and speed up the work of
the relevant government departments in the proposed management
system application as well as it helps to make it easier to follow the
process of planning, giving an accuracy of results, preparing various

reports and sort the required information.
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1.6 Research Methodology

A scientific methodology that has been followed and includes two

stages as follows:
1.6.1 Theoretical study

The theoretical study includes the literature for the previous studies

which deal with the following topics:

a. The concepts of sustainable development and urban planning
and its application in the cities.

b. The stages of preparation of the master plan its own criteria.

c. The tools and managerial techniques used to achieve the

objectives of the research (FAHP, FVIKOR and FTOPSIS).

1.6.2 Field study
The field study includes several stages:
1- Field survey
The field survey includes the following:
a- A personal interviews and open questionnaire

For the purpose of completing the information held by the
researcher,  personal interviews were conducted with a group
consultants, managers and engineers with expertise in the field of
urban planning through asking them a number of questions that are
related to the topic of the research which includes access to the current
reality of Diyala governorate and Al-Mugdadiyah city in particular
(case study). As well as get to official documents supporting research

and identifying the strengths and weakness points.
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b- Closed questionnaire

The questionnaire is distributed to a sample of specialists in
the field of evaluating and selecting the master plan, then their

responses are collected, analyzed and discussed.

1- Constructing a management system specialized in selecting the

optimized master plan for cities

Based on field study, a management system of selecting an
optimized master plan for cities will design, to achieve the objectives
of research within an accurate scientific method based on scientific

techniques which help choosing the optimal alternative.

2- Designing a computer program to select master plan for cities

Depending on the results obtained from the study, a
program was designed (using Visual Basic 6.0) concerned with the
stages of preparing a master plan and selecting optimized alternatives
using fuzzy multi-criteria decision making techniques.

3- Evaluation of management system and computer program

The proposed system will evaluate by presentation on a
group of experts (engineers and planners) who are qualified in this
area through the direct implementation of the program and through a
closed questionnaire to determine the importance of the proposed
system and the program and the extent of accuracy and easiness in the
application and their appropriateness to local conditions of the

governorate as well as the laws and regulations in force.

Figure (1.1) represents the methodology used in the research.
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Theoretical study
Urban planning and stage of
preparation master plan
Fuzzy multi-criteria decision
making techniques

| Field study

Personl interviews and
open questionnaire

Closed questionnaire

Fuzzy AHP technique

Fuzzy VIKOR technique |

Fuzzy TOPSIS technique

Results analysis
Management system
iyl
Computer program
Evaluation of management system

Figure (1.1): Flow chart of the methodology used in the research.

[Researcher]
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1.7 Structure of the Thesis

Based on the aforementioned, the below structure has been adopted as

follows:

1. Chapter One: This chapter includes a general introduction of the
research, research problem, justifications, hypothesis, and also
includes identifying the objectives of research, research
methodology, structure of the thesis and a review of previous studies.

2. Chapter Two: This chapter deals with the concept of urban planning
and its benefits and the stages of preparing the master plan for cities
and the criteria that can be relied upon to select the optimized master
plan.

3. Chapter Three: This chapter includes the definition of each
technique in the research for decision-making and the methodology
of each technique.

4. Chapter Four: This chapter includes field study and the various
stages for conducting personal interviews and the preparation of the
open and the closed of a questionnaire (electronic questionnaire) to
study the selection of optimized master plan for cities and the
analysis and discussion of the results obtained. Also, includes the
obtain to all the data relating to case study, which is designed master
plan of Al- Muqdadiyah city in Diyala governorate, also, the stages
of preparing a master plan of the city as well as alternatives.

5. Chapter Five: This chapter deals with designing the proposed
management system and the use of the program to select the master
plan for the cities based on the criteria that have been identified in
the previous chapters and the use of fuzzy multi-criteria decision
making techniques previously mentioned that will be relied upon in
the research. Also designing a computer program which helps in

selecting the best alternative quickly and easily with scientific
7
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method. The evaluation of the proposed management system and
program through the direct use and questionnaire concerned with
experts and users.

6. Chapter Six: This chapter includes a review of the conclusions
obtained by the researcher with suggesting some recommendations
that contribute to the application of the proposed management

system as well as proposing a number of future studies.
1.8 Previous Studies
1.8.1 Iraqi Studies
1. Kakouz (2001)

This study deals with the concept of the master plan and the stages
of preparing a master plan for the city of Baghdad, in addition to the
adopted laws in the preparing and development possibilities that
characterized the city. The study aims to sketch the basic trends in the
preparation of the master plan for the city of Baghdad. The results of this
study that the laws adopted in the preparation of the plan is an old has not
kept pace with developments, which are as constraints of the master plan
because affecting in terms of the shape and efficiency. The previous
master plans of the city exposed to multiple problems and errors of
designing, including the non-implementation of the municipality of the

master plan accurately, leading to malfunction in its structure.
2. AL- Daghistani (2009)

The aim of this study is to develop a good framework for the
management and development of the urban environment can be applied to
the city of Baghdad. This study has been shown that a traditional way of
planning is adopted in setting up master plans for the Iraqi cities, including

Baghdad as well as the problems faced by the city which led to the

8
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deterioration of the urban environment in recent decades. Where the
researcher used a new method of management and planning, through the
upgrading of economic, environmental and social aspects, rather than

focusing on land management only.
3. Al-Akkam (2012)

In this study, the researcher clarified the problem of urban
regeneration of cities. The research aims to propose a way that can be done
to urban regeneration for the Baghdad city by urban development through
achieving environmental sustainability. Baghdad's city center is suffering
from many problems such as the low level of infrastructure, traffic jams,
environmental pollution and the use of non-disciplined lands. Where the
results were how to get rid of the risk factors associated with the
destruction of architectural heritage in the city under the pressure

conversion.
1.8.2 International Studies
1. Bolina and Zilans (2002)

The researcher analyzed the development plans for four cities in
Latvia. When comparing the development plans of the four cities according
to urban sustainability,that it shows the contradiction and ambiguity
because sustainability in Latvia are working out slowly. The aim of
research 1s developing and using of sustainability criteria that can be an
effective tool to promote sustainable development between the planners
and the people and enhance the decision-making process. The results of
this study that the municipal administration and planners lacked of
knowledge criteria to measure the achievement of long-term goals for the
development of cities and the principles of sustainable development. As

well as the non-participation of the people in urban development plan.
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2. Spiekermann and Wegener (2003)

This research suggested to set up a comprehensive framework for
the infrastructure especially in transport, according to the three dimensions
of sustainability. Where it must provide sufficient information to assess
whether using a multi-criteria analysis or cost-benefit analysis. Currently, it
is being implemented the system of evaluation in seven urban areas in six
European countries (Italy, Germany, Spain, Belgium, Finland, Scotland).
The results of this research is to know the extent of the success of
promoting sustainable urban strategies over the long term in the urban areas

and the development of these areas.
3. Idreikh (2005)

This study illustrated the need to preserve the environmental
resources and reduce pollution. Where the aim of the study was setting up a
policy and a general framework for sustainable planning in order to
distribute land uses and transportation in addition to studying urban
development of cities, setting up special criteria toward outdoor spaces
designing, environment, movement of people, and finding out a private
management of transportation with security and well system. As this study

related to urban planning in terms of land use and transportation.
4. Adinyira et al. (2007)

This research has been shown that how to apply sustainability in
urban development where sustainability emerged in the beginnings of
planning in economic and environmental terms. The aim of the research is
to evaluate urban sustainability to decision making in urban development
issues. So, the processing of mutual relationship among economic,
environmental and social considerations in plans and projects is a major

requirement for all methods of evaluation in urban sustainability. This
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research concludes that there is a shortage of techniques and methodologies

for assessing urban sustainability.
5. Moussiopoulos et al. (2010)

The researcher shows that sustainability in urban areas are
considered the basis of local economic and social development. This study
aims to propose a tool for the information administration of economic,
environmental and social to assess the sustainability in urban areas. This

study applied in Thessaloniki city in Greece.
6. Awasthi et al. (2011)

The researcher displayed the location planning for urban
distribution centers in order to reduce the traffic jams which are resulting
from the movement of materials and goods in urban areas as well as reduce
the costs of this distribution. The researcher suggested to identify several
potential locations for urban distribution centers proposed by the municipal
departments and selecting criteria and using of Fuzzy TOPSIS technique to
choose a new location so that the selected location should be sustainable
and close to customer sites with less impact on the population and the

environment.
7. Mosadeghi et al. (2015)

The research shown the planning of using urban land and
encouraging the participation of stakeholders to avoid political and social
conflicts. As the method used in the research is the comparison between the
two techniques AHP and FAHP to determine land use and access to the
appropriate location for each use agreed with the government interests,
investors and the people. The research added a new dimension in the
decision-making process and purpose which is important for the decisions

of urban planning through the selection of priority area in the development
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and the use of AHP technique which is enough to this case, while in the
case of developing master plan will be used FAHP technique and where it
will use more than one technique for ideal decision-making. The results of
this study is to find differences in the ranking criteria using these two
techniques as well as promoting the application of other techniques
influence on the selection of the proposed area of development and this is

important for urban planning decisions by local governments.

12




