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ABSTRACT

Dhaka City has been experiencing a (remendous growih in population and phrysical
expansion. The rapid growth of population has strained ihe environment in meany ways.
Manifestation of such environmental detenoration is visible in terms of incidence of Gre,
traffic accidents and crume, sitrained urban utilities etc. 1t is essential Lo myvestigale the
distribution of living environmental quality comprehensively and sysiematically in order

to find ot the most reasonable priorities of urban redevelopment

In (his exploralory type of rescarch, a comprehensive indicator of the living environment
has been eslablished that takes intg aceount the vanous components lhat constitute the
environment. In ths study the comprehensive indicator 15 evaluated by only two
evaluation slandards-health and safety. These standards are evaluated by evaluation
ilems such as fire, tralic accident, crimes, urban utilities, health hazard, hosputal, parks
and open spaces, slum, nose etc which are furiher described by components and input
ndicators Analylical Hierarchy Process (AHP) has been applied to ideotify the prionity
given by residents to those items and componenls. Among the seven items viz lire,
traffic aceident, ¢nme, urban utilites, health hazard, health care facilities and parks and
open spaces, the most umportant item fo be came out urban ubilihes, Parks and open
space are considered the second most imporiant iem atfecting the environmerral quality.
Fire is the Jeast imponant item that affects the safery standard of living cnvironment

quality according to the respondents

The Multicnitena Mcthodoltogy has been used to derive the comprehensive indicator of
the quality of urban living environment based on the indicators of health and safety
sltandard, The weghted factor method provides a procedure where each indicator 15
assigned a score, which is multiplied by the weight of that factor. The resulls of ihe
multiplication are added oand then a comprehensive score i determined. The
comprebensive indicalor s categorized into three calegories better, moderale and worse.
Citizens of Dhaka City are more aware of the nature and cxtent of the problem that they
are confronted wath, and therr input would give a solid base for an indicator for
cvaluating the living environment of the city. To address the particular environmental
poblems of an arem, the opinvon of residents of the area must be incorporated into the
planmng process. Without participation of the residents of ihe area no planning will be
appropnate [or improving the hiving environment,

Xl
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1.1 INTRODUCTION

Urban areas of Bangladesh, as those in other developing countries, suffer from a number
of environmenta! problems Rapid increase in urban populatton affect the health and
safely aspects of the environment and lead to a general deterioration in ihe physical
condition of cities. The response to rapidly growing envirommental problems in
Bangladesh in recent years has been quite significant. The government has formulated the
National Environment Management Action Plan (NEMAP)} prepared by the MoEF in
consultation with people from all walks of life. The National Environmental Policy
(NEP) prepared with a reasonable degree of pariicipation of people. The actual degree of

citizen parlicipation in the planning process 1s questioned by many.,

The quality of urban environment in Bangladesh (s gradually eroding. This could be due
to several reasons, including rapid urbamization Unplanned physical development of
urban areas, improper uwrbanization process, excessive populalion, widespread poverty,
traffic jams and unbearable black smoke from wvehicles all around, lack of proper
sanitation and sewerage system have all created a situation which can be termed as a
serious case of degradation of urban environmental quality in Dhaka city {(Hoque, 1996).
The rapid growth of Dhaka is creating an environmental crisis in the cily region, Dhaka
has remained the main catalyst of economic development of the country Our failure to

manage the negative Impacts of urban growth is threatemng environment quality {Quium, -
1997} So it is necessary to investigate nto the quality of [wving environment
comprehensively and systematically Hence, the need for a comprehensive indicator of
the living environment that takes into account the various compoenents that constitute the

environment



1.2 STATE OF THE PROBLEM

Urban living environment is a complex system composed of not only physical clements
such as houses, public facihiies and utilities, but also economical elements like land price
and those from social and cultural aspects. Urban civironment in many countries,
especially in developing countrics. has iagged far behind in comparison with their rapid
economic achievements in the past decades The rapid growth of population and
consequent increased urbanization has created a number of urban cnvironmental
problems. The living environment in some metropolises is even deteriorating in areas
such as housing, transportation and urban infrastruciure. Urbanization without proper
planning is resulting m the rise of slums and squaiter setilements, and excessive pressure
on basic services such as water, sanitation and transpori. Apart from thus, environmental
problems including the pollution of air, water, solid wastc and noise are most senous that
affect health and safety. The challenge of rapid urbamzation will be to sustain urban
growth while sohving the environmental and social equity problems anising from the
negalive impacts of spatial concentration of a vanety of urban activity systems Under the
hmitations of manpower and financial resources, it 15 essential to investigate the
distribution of living environmental quality comprehensively and systeinatically in order

to find out the most reasonable priorities of urban redevelopment.
1.3 RATIONALE OF THE RESEARCH

Due to rapid urbanization, high population growth and haphazard development of
. industries the urban emvironment of Dhaka city is gradually worseming, Thus, the city
faces environmental problems, which affect the quality of living environment. Tt 1s
necessary to understand these types of problem from the perspective of Lthe affected
people who are user of the environment The aim of this paper is to gain a better

understanding of the characteristics related to the environment,

CilAPTER ONE' INTRODUCTION



1.4 OBJECTIVES OF THE RESEARCH

The objectives of the study are:

I. To identify possible evaluation indicalors of urban living environment with
respect to health and safety.
0. To determine the priority of the indicators.,

II1. To develop a comprehensive indicator of urban living environment.
1.5 SCOPE OF THE RESEARCH

The worsening quality of living environment is & grave problem manly of Dhaka City.
Any concrete research of the assessment of quality of living environment is yet to be
undertaken with people’s participation. Tn this research it is expected that the citizens of
Dhaka City are more aware of the nature and extent of the problem that they are
confronted with, and their input would give a sclid base for an mdicator for evaluating
the living environment of the city Urben Living Environment {ULE} should be generally
defined as ‘Everything surrounding us’. 1t means that constitutionally ULE is a complex
system composed of not only physical element but also other elements. As the task of
urban planner, safety means to create a safe and healthy living environment in order to
prevent thewr citizen’s natural and manmade calamities Thus, safety and health are the
two fundamental standards In this research only fundamentzl standards has becn
considered and mdicators, which effect this standards are customize the availability of the

data.
1.6 LITERATURE REVIEW

Rubby Sen (1997) conducted research on Dhaka City to look inte its environmental
situation and suggest measures to mitigate environmental depradation with people’s
paricipation. To fulfil this task, data were collected through a questionnare survey in

different areas of Dhaka City. Results from the study have indicated that environmental
CIIATTER ONE: INTRODUCTION



degradation has taken place in all the sample areas of study, The extent of environmental
degradation, however, varies spatially The most encouraging finding of the study has
been the high level of willingness of local people to paruicipatc in mitigating measures.
Some want tt.:- contribute financially for this mitigation measure. This study has helped
not only to identify the levels and extent of environmental degradation existing in Dhaka
City, bl.;t also to gather the levels of people’s participation in mitigating enyironmental
problems. An action plan based on the findings of this study is recommended. This may
be organized in different wards of the city, wherc appropnate implementing authorities
could be set up composed of Ward Commissioners, local leaders and people of the

locality.

Bender et al. (1997) analyzed residents’ perception concerning environment quality of
bousing in Geneva. The aim was to gain a better understanding of the characterislics
related to the environment of single-family houses in the greater Geneva area. An
Analytical Hierarchy Process (AHP) methodology was applied to the data collected by
means of a questionnaire which was sent 1o 850 owners of houscs in Geneva. The
pairwise companisons were done with eight criteria. For 28 comparisons, the standard
level of preferences were used, but with a multiplicative scale rather than the standard
linear scale. The result shows that distance to a green area and quietness of the area are
the two most imporiant factors. Another finding is that the proximity of shopping centers

and school i not as important as i other countries

Eflorts of planners towards “solving” traffic problems in urban arcas are generally
oriented towards increasing the traffic carrying capacity of the road network to enable
faster movement of motor vehicles. This has lead to a total disregard towards
environment resulting in innumerable environmental problems. It is only since recently
that conscious efforts are being made in the feld of traffic planning giving due
consideration to the environmental aspects Sulkar and Deshpande (1977) attempted to

analyze the relationship between traffic and the urban environment and to evolve a

CELATTER OME: IV 1 RODLICTION



methodology to evaluate the impact of traffic on environment through an Environment

Assessment Scale (EAS).

Yan and Kubo (1996) reviewed the development of environmental evaluation indicators
and its integration methods. An indica};or systemn for the evaluation of Urban Living
Environment (ULE) was developed by an enalytical approach and was organized in a
hierarchy. A mixed evaluation method was used by mixing up various integration
principles, such as minimum, maximum and multicritena evaluation. The weights of
indicators of their integration functions of intangible indicators are determined by Saaty’s
Analytical Hierarchy Process (AHP). The comprehensive indicator system, the mixed
integration method and the application of the AHP for the determination of weights or
membership functions provide a new integrated methodology for decision-making under

conditions of limited information and uncertainty.

Klungboonkrong and Taylor {1998) applied a microcomputer-based decision support
system, namely ‘Spatial Intelligent Multicriteria Environnental Sensitivity Evaluation
Planning Tool” (STMESEPT) was to evaluate the Multicriteria Environmental Sensitvity
of the Geelong road network, in Victoria, Australia. SIMESEPT is an integration of
infurmatiﬂn technologies (Knowledge-Based Expert Systems (KBES), and Geographic
Information Systems (GIS)), Fuzzy set theory (FST), Multicniteria Decision Making
Techniques (Analylical Hierarchy Process (AHP} and Fuzzy Multicritena Decision
Making (FMADM) inethod), and traffic environmental impact evaluation methods
(Environmental Sensitivity Methodology (ESM) and some analytical models). The
outcome of the application indicate the potential utility of the system for investigation |
and asgessing both separate and composite environmental consequences caused by road
traffic in urban road network at a link-based level, indicating problem locations, and
specifying the possible causes and key contributing factors to those problems. In the AHP
synthesis phase, both the principle of hierarchic composition (used in typical AHP
(TAHP) approach) and the fuzzy compositional evaluation methods {employed in Fuzzy
Compositional AHP {FCAHP) approach) were utilized to aggregate all local priorities to

CHAPTER ONE: INTRODUCTION



achieve global priorities {representing the Composite Environmental Sensitivity Indices
(CESI)) of each link in the central Geelong road network. It was found that the TAHP
appears to be more powerful in differentiating links according to their combined ES
chara;teﬁstics than the FCAHP.

1.7 LIMITATIONS AND CONSTRAINTS

This is an exploratory type of research The research has studied the possible
environmental evaluation indicator of urban living environment. Due to limitation of time
and resources, and considering the paucity of reliable data, only health and safety aspects
of the environment have been considered. To explore the environmental evaluation
indicator seven items and nine components that affect the living environment have been
identifled. Further, the input indicators of Lhose items and components have been

explored.

The study also identified the priority given by the residents to those items and
components. At the end of the siudy a comprehensive indicator of the urban living
environment has been developed. For limitations of time and resonrces the number of
items and components had to be limited. Only important items and components were

considered in this study

CHAFFER ONE: INTRQDUCTION



1.3 STRUCTURE OF THE THESIS

The remainder of the thesis has been structured into six chapters.

Chapter One (this chapter) provides an introduction to the siudy and relates the
statement of the problem, objectives of the research, scope of the study, literature review,

limitation and constraints of the study and the structure of the thesis

Chapter Two describes the evaluation of Dhaka City and its environmental situation
This includes the characteristics of the study area (i.e. area, population, and social, ethmc

and economic characteristics of the study area) and the physical environment.

Chapter Three presents the methodology and design techniques employed in this
research, Detailed theoretical base of Expert Choice and Analytical Hierarchy Process,

Multicriteria Methodology and methodology of data collection etc. have been described.

Chapter Four presents the detailed analysis with Analytical Hierarchy Process {AHP)
technique and the result of AHP analysis.

Chapter Five analyses the living environment quality 1.e. the comprehensive indicator,

Lastly, Chapter Six concludes with the summary of this study provides a package of

recommendations and indicates the direction of [uture studies.

CIIAT'TER ONE: INTILODUCTION



CHAPTER YWO
EVALUATION OF DHAKA CITY AND ITS ENVIRONMENTAL SITUATION
2.1 HISTORICAL BACKGROUND OF DHAKA CITY

In the last 200 years or so Dhaka has evolved into a big cosmopolitan city from a very humble
beginning in 1610. The history of Dhaka City may be divided into five main phases. They are
Pre-Mughal period up to 1610

Mughal period from 1610 to 1760.

British peniad from 1764 to 1947,

Pakistan period from 1947 to 1971

Bangladesh period from 1971 to todate.

During the Pre-Mughal period, Dhaka was a small urban agglomeration comprising of 52 bazars
and 53 lanes {Bradly-Brit, 1906). During the Mughal period, Dhaka expanded towards the west
from Sadarghat upto Chalkbazar for a little over a mile. During the next 30 years of Mughal
_period, the city expanded from Narnda to Moneshhar at cne end and upto Fulbaria on the other
extending over an area of more than three miles It continued to cxpand and during the reign of

Syaesta Khan it became a fairly large city, having a length of 12 miles and width of 8 miles.

During the British period, particularly at the end of the 18" century i.e. 1786 onward, Dhaka
extended upto Tongi to the north from the bank of the Buriganga in the south. Dunng this time,
Dhaka also extended From Postagola in the east upto Mirpur in the west. The presence of the
Buriganga in the south limited city growth beyond this river and due to presence of flood prone |
low land in the east and west of the ¢ity it could only grow toward the north This expanded areas
however was very sparsely populated and building were also minimal. Due to the advent of
Calcutta as the capital of British India, the importance of Dhaka declined, so did the physical size
of the city. In 1858, however, a few unplanned residential arcas started to develop such as
Islampur, Tantibazar, Kamalbagh, Kamalnagar, etc. (Geddes, 1917} Later, Narinda, Ganderia,

Wari, Purana Paltan areas were also developed inlo new residential areas.



After the partition of India in 1947, Dhaka regained some iinportance as the provingial capital of
East Pakistan. The population of Dhaka started to nerease at a rapid rate because of immigration
of refugees from India {mainly from Bibar and UP). During the 1951-61 period, population
increased by about 65.7%. Due to this ever increasing popnlation, residential areas snch as

Dhanmondi, Mohammedpur, Lalmatia, Guishan, Banani and Mirpur were developed.

During the Bangladesh period ie from 1971 onward, the city started to grow at an
unprecedented rate. Today, this is one of the largest urban agglomerations not only in Soulh Asia
but also in the whole world. In 1990, the Dhaka Municipality was elevated into a corporation, the
Dhaka City Corporation, from a Municipality which was established in 1864. The present area of

the city is estimated to be about 343.28 sq km,
2.2 ENVIRONMENTAL SITUATION OF DHAKA CITY:

Dhaka City has been witnessing a tremendous growth in population and physical £XPansion.
Urbanization in Dhaka is essentially a process of migration from rural and smaller towns to the
urban areas. Dhaka City had a total population of 0 5 million in 1961, which became about 2
million in 1974, over 3 million in 1981 and over 6 million in 1991. This indicates that Dhaka
grew at an annual rate of 11,36 per cent and 10.29 per cent dunng the period of 1961-1974 and
1974-1981, respectively.- This trend is still continuing in the snbsequent years. Dhaka’s physical
expansion is also fast but not as fast as to keep pace with the population growth. Hence rapid
densification has became the prime concern for the policy makers and city managers. The rapid
growth of population has strained the environment in many ways. Manifestation of such
environmental deterioration is visible m terms of incidence of fire, traflic accidents and cnme,

strain urban utililies increased etc.
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2.2.1 Fire ——

Dhaka’s continuous growth in both size and population has resulted in sporadic physical
development with the least concern for fire hazards. Dhaka’s population density is higher than
17,442 persons per square kilometer (BBS, 1991) which causes extreme congestion substantially
contributing to the fire hazard of the area Though no long term time series data on fire losses in
the city s available, it has been estimated that apart from erratic incidences of human death and
injury, on average, damages of property worth of more than 6 crore taka are caused by fire in the

city every year {Aminul, 1995},

¢ The main causes of fire and the relaled damage to property are as follows;

e Lack of public education and awareness (Maniruzzaman and Rahman, 2000).
s Ignorance and lack of awareness of government officials and agencies.

o High density of population and houses,

» Lack of fire fighting arrangement for fire prevention and control.

» Inadequate means of escape, that is unable to find any safe area etc.

Bangladesh Fire Service and Civil Defense (BFSCD), the only major public sector organization
responsible for fire Aghting, has made certain attempts to develop public awareness about fire

preparedness as well as fire supervision but has hardly achieved these goals.
2.2.2 Traflic Accident

Analysis of the physical characteristics of the Dhaka City, with reference to land use, reveals .

several planning deficiencies that may cause accidents These problems are summarized below:

o Encumbrances on roadsides, especially on reserved areas on either side of the road.

» Unrestricted/unplanned growth of shops, markets, bazars and seftlements within close

distances of highways and local roads

« Stoppage of buses/trucks for passengers and goods loading/unloading directly onto Lhe road.

CALAPLLIE LWH: EVALUATION OF DHAKA CITY ANTYHITE BN VIRONMENTAL BITUATION



» Trec plantation along curved roads that limit the wviston of drivers, a probiem that is
accentuated in darkness.
» Location of industries and institutes along the road that may cause conflicts with pedesirian

and vehicular traffic.
2.2.3 Crime

The law and order situation of Dhaka City has worsened remarkably in recent years. Violence
and criminal acts of various types arc regular headline news in the dailies. The mausian
(hoodiums) issue has assumed a phenomenal proportion and has already become a most critical

problem for the authority and society to control,
2.2.4 Urban Utilities

The existing situation in Dhaica’s waler supply and sanitation is not at all satisfactory. Nearly
ninety seven percent of the city population have access to drinking water from different sources
but only five percent of the household are served by Dhaka Water and Scwerage Authority
(WASA) supplied water. However, the quality of water in Dhaka is rather poor and even the
piped water supplied by WASA is unsafc and needs treatment or to be boiled for dnnking. Many
poor households of the city use river or other saurces of surface water for drinking purposes.

Only a small minority of Dhaka’s population have access to modern sanitation system. A lot of
people, particularty the poar, have no proper toilet or latrines. As in the case of water facilities in
many slums in Dhaka City more than a thousand families are forced to share a single latrine on
payment Therc 1s very little or highly inadequate provision for sanitation, pure drinking water

and other aminities in the sl and squatter settlements.
2.2.5 Health Hazard

Dhaka Cily is facing innumecrable problems because of haphazard growth of the city. Slum and
Commercial arcas are most vulnerable in respect of hecalth, because slums have no proper

sanitation and water supply system Commercial areas also generate noise because of the
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concentration of people and vehicles. It is a well recognized fact that lack of proper planning
creates hazards in the city, resulting degradation of the living environmental quality. Dhaka is
almost crossing its ‘carrying capacity’ which is the “maximum population that can be supported
in & given habitat without permanently impairing the productivity of an ecosystem upon which

that population is dependent”™ (Stem et al, 1992)

Especially in Dhaka City, the highly limited access to land for housing, the high cost of housing
materials, coupled with the rapid growth of population mainly through the immigration of rural
poor, has caused the growth and proliferation of innu merable urban slums and squatter
settlements. The situation of Dhaka City is particularly bad where a CUS (1996) study identified

some 3,007 stums and squatter settlements.
2.2.6 Health Care Facilities

The health care service in Dhaka City is inadequate in both public and private health care sector,
The poor particularly find access to the service difficult. Private facilities are better mn Dhaka

City, but these are costly and not very modernized

2.2.7 Parks and Open Spaces

In 1978 Dhaka City had a total of 1916 acres of open space (Nabi, 1978) which amounted to 0.35
acres of total open space per 1,000 people The amount of open space, however, has not
increased significantly since then despite the fact that the population has more than doubled.
There is also no uniformity in the provision of open space throughout the whole city. The parks
and open spaces that are now available are not being maintained properly. Due to lack of proper
maintenance and managemenl the condition of cxisting parks and open spaces have become

deplorable. Most of the parks have becoine places of criminal and unsocial activities.
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CHAFPTER THREE
RESEARCH DESIGN AND METHODCLOGY
3.1 INTRODUCTION

,%’Iethodology in ils simplest sense is a process of deliberate anticipation directed
lowards bringing an expected situation under control, Designing, therefore, refers to
the process of making decision before the actual siluation comes in which decisions
are (o be made. Research methodology precisely means drawing a systematic
approach and estabhshing a plan of action io carry out the research I[n summary,
research methodology is “the arrangement of conditions for collection and analysis of
data 1 & manner that aims to combme relevance to the research purpose with

economy in procedure™,

In this chapler the procedure followed for the research is presenied along with the
theoretical concepls used for the envirenmental qualily assessment. The par-:;epEion of
the residents about different component of the environment was analyzed by an
Analytical Hierarchy Process (AHP), 2 multi-attnibuie decision making approach
which 15 based on pair-wise comparisons of various indicators Details of AHP and its

calibration procedures are discussed in this chapter.

Multi-criteria methodology can be used to develop a comprehensive mdicator of
urban lving envircnment. Multi-criteria analysis has been developed expressedly for
siluations where decisions must be made taking into congideration more than one
objective, which cannol be reduced to a single dimension. Multi-criteria evaluation is
widely applied in the evaluation of complex system where element of the system are

represented by a hierarchy.

At the end, the detailed mcthodology for data collection, sample size, samplinp

stralegy, survey period, and designing of questionnaire are discussed,
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3.2 METHODOLOGY

The survey to study the urban lving environment of Dhaka City was based upon the
following methodology (Figure 3.1)

To find out the mdicators of urban bving environmeni. first we need lo determne
some standards. “To Be Alive™ is the most basic desire of people. As a lask of urban
planners, safety means to create a safe and healthy living environment n order to

prevent cilizens from natural and manmade calamities

Thus. safety and health are iwo fundamental standards of the urban lving
environment (Kubo. 1996) to frame the complex system of urban living environment
by decomposing its elements and identifying their relationships. In this study
comprehensive indicator is evaluated by two evalualion standards. These standards
are evaluated by evaluation items such as fire, traflic accident, cnmes, urban utilities,
health hazard, health care facililies, parks and open spaces etc which are further
described by components and input indicators. They include all such environmental
components, which cause hasards or damage, Some items may have only one input
indicator. lnput indicators, at the last level, are data sets aggregated in evalualion
units. The hierarchy and relatienships of the different standards. items, components
and wput indicators are shown in Figure 3 2. Analytical Hierarchical Process (AHFE)
and Multicriteria Methodology have been used to derive the comprehensive indicator
of the quality of urban living environment based on the indicators of health and safety
standards. The techruques are described in the following sect'mns//

CHAFPTEER THREL. RERARCH DESIRN AND METTICDOLLKITY
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/“,k/ METHODOLOGY

i Objectives of the Research

: + !

Landuse Map Preparation \ Data Collection 1 Literature Review

I
L I

Frimary Daty Callection Secondary Data Collection
AHP Analysis: .
Factor A fTecting Envirnnment Calculation of Value

o
Y

Multi-Criteria Analysis

y

Map Preparation

I

Conclusions and Recommendations

Figure - 3.1 : Methodology Followed in the Study.
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Comprehensive Indicators  Standards Hlems Components Input indicators
. = Eutclia Houses
Comflagration - D ity of Hnuses
. - Bafe Zancs
— Ture. Avoiding - Thadanee to Water bodies
. b - Ratie of Marcew Hands
Fire Fighing - Dirtance te Fire Sation
Bafery  —
- Number of Swect Light
Sirest Laghl
| raffic
| Aoccidenl -
= Trailic Vajume at Major
Trafle Intersections
L | o - Rate of Crime oy Year
rms
The Consprehentve
indicator ] - Dramage Area
Sanitation - Pr,uFl.c Usmgl
Sanatary Latrine
| Thhan
Ulrilities
- Feeple Drinking
Water Supply Supp by ubrwel | Waisr
“ontagion - 8lum Area
Heallh Health 1Taard
- Voluaee of | rafflic at
ot Major Intersection
- Coqnncrcial Ares
Health care - H“_];?'_C“
Facililies ) FI_;:' thes od
Farka and - Parks and Upen
Open Spaces Space
Figme—-3.2 : Different Standards, {tems, Components and Input Indicators.
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33 EXPERT CHOICE (EC) AND ANALYTICAL HIERARCHY PROCESS (AHF)

The AHP is a methodology for decision makers. 1t provides a user with a framework
which formulates a problem into a hierarchy, The hierarchy is used 1o analyze all the
relevanl criteria in order to solve the pmhlém in a logical, unbiased way The user
rlnust define the problem and enter all the relevant 1s3ues into the hierarchy. The user
instructs AHP as to which variables are most important, and then uses AHF to solve
the problem through a senies ol compansons among criteia based on what the user

has defined as most imporant.

The problem must be broken down inlo separate elements, which AHP defines as
criteria. The criteria may be Further divided mto suberiteria,. AHP asks {he user to
compare ell the criteria and subcriteria in pawr and then assigns a numrerical value o
the criteria, These comparisons are not based on a preset ordinal scale, but rather ona
scale I terms of each other — a ratie scale. AHP determines if the cnteria were
compared logically and ranked consistently. Finally, the crileria and subcriteria are
prioriized in order to determine which crileria should carry more weight in choosing
the altemative. AHP synthesizes all the information and determines which alternalive

15 besl,

3.3.1 Basics of Pairwise Comparison

Expert choice makes it possible to look at the elements of a problem in isolation: one
element compared apainst another with respect to a single cntenion. This is called
pairwise comparing. Experi choice helps one to structure the problem, prompts one
for one’s judgment, and combines {synthesizes) all judgements mto a unified whole in

which ane’s aliernalives are clearly priorttized from the best to worst.

3.3.2 Modes of Comparison

One can express Lhe relalive imporance of one element over another with respeci to a
given criterion either verbally or numerically. Table 1 explains both scales and their

relationship.

CHAPTER TIRFIE HESHARCH DESHTH AND METT IOV 8T
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Table 3.1: Scales and Their Relationship

permissible entry)

Numerical Yerhal Explanation
Scale
1o Fqual importance of  both { Two elements contribute equally.
elements
3.0 Moderate Tmporiance of one | Expenence and judgement favor
clement over another one elerent over another.
540 Strong importance of one elemeni | An element is strongly favored.
over another
7.0 Very strong importance of one | An element is sirongly dominant.
elements over another
20 Extreme unporlance of one above | An elemeni is favored by at least
the other an order of magntude of
difference.
2.0, 4.0, | Intermediate values between two | Used for compromuse between
60, B0 adjacent judgements hwo judgements.
Increments | lntermediate values in increments
ol 0.1 of 0.1 (cxample: 63 is a

3.3.3 Causes of Inconsistency

Results may be inconsistent for a nunber of reasons. These are as follows;

a}
b)

o

d)

Clerical error: mistakes in data entry may cause inconsisiency.

Lack of information: Lack of inflormalion can cause the judgement to appear
random resulting in a lugh mnconstglent ratio.

Lack of concentration or of interest: Lack ol concentration or of interest 1s oflen
found when the respendent is fatigued or in a hurry or nol in a mood to £ill up the
Gucstionnaire.

Lack of consistency in the decision being modeled: The real world situalions
are rarely consistent by nature. The inleresling example is when one has to
compare three professional sports teans. The resull of the game played by them
are sometimes random like team ‘A’ defeats team ‘B’ and iy deteated by team ‘C’
where as team ‘B’ rmight have defeated team “C'.

Inadequate model structure: Tdeally the complex decision process is structured
in a way that the elements in 2 level are comparable within an order of magnitude

of different factors in the level ahove,
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An Expeni Choice model organizes the varous elements {faciors) of a problem into a

hierarchy similar to a family type structure (an upside-down tree structure}. Each

element in a tree is called a node. The top level contains the GOAL node (the tree
branches downward from the GOAL). Inlermediate levels represent the FACTORS,
OBJECTIVES, or CRITERIA of the problem. At the boltom of the tree are the
LEAVES, which represent the ALTERNATIVES of ihe choice.

Levei |
GOAL

Level 2
CRITERIA
Level 3
SUB-CRITERIA

Level 4
ALTERMNATIVE

./LT N

Figure — 3.3

Struciure of a Model

Simple models typically have criterion nodes below the goals, and altermativé nodes

below each criterion node More complex models may have additional nodes to

represent further breakdowns of the main critena inlo sub-criteria
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3.3.5 AHP Mode!

A hierarchy has been viewsd as a natural method of human problem solving and
understanding (Saaty 1980), and it has been used logically in the development of
eapert systems, Here, we use a hierarchical structure Lo frame the complex sysiem of

ULE by decomposing its elements and identifying their relationship.

LEVEL - 1: Goa) of the struciure is to find out the “Comprehensive Indicator of
ULE"™.

LEVEL - 2: Standard - The comprehensive indicaior of ULE evaluated by several
evaluation standards. To find out the indicators of urban lving envircnment, first we
need to delermine some siandards. As the task of urban planners, salety means 10
create a2 sale and healthy living enviromment in order to prevent the citizens from
natural ond manmade calamities. Thus, safety and health are two fundamental

standards of urban hving envirenment (Kubo, i996).

LEVEL - 3: Items - Standards are evaluated by evaluation items such as fire, traffic
accident, enmes, urban utilities, health hazards, health care facilities, parks and open
spaccs. They include all such environmental compenents that cause hazard or

damage.

LEVEL - 4: Component - Components further describe the standards Elements of
safery and health are natural or social phenomena, usually with the process of
occurrence, spreading, human countermeasure, and then disappearance. The item
‘fire’ describes the components conflagralion, avoiding and fire fighting. The item
tralic accident describes street lipht and traffic The ilemn urban uiilities has the
components of sanilation and water supply. Health hazard components inchude
contagion and nose. Some ilems may have no component. The compaonents are the

last level of the hierarchy.

Some items have no component only input mdicator, In luerarchy we have considered

only itemns of the component.

ZHAPTHR THREEE RESEARCH DESITHN AL METHCDNOLOGY
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Level |
Comprehensive Indicator of ULE

Indicea of T'LE

Level 2 .
1lealth
e / \‘\‘
LEVEI 3 / \. . /
Fure T. fwccident Crime Urthan Tinlities Health Health Care Park and
Items Hazarl Facibilas open Spacs
Level 4 : _+ Cordlageation Slreel Laght s Sanitation bantatico
Componenla
— Aovincling Traffic L]  Wuter Supply Wates Supply
T
L= Fire Fighling

Figure— 3.4 Structure of ULE

3.3.6 Apgrregation Techniques in AHI' Analysis

The ndividual respondent’s preference weights were considered separately. The
panciple idea of AHP 15 based on par-wise conpansons at the different hierarchical
levels of the problem, which 15 concerned with evaluating the relative imporiance ol a
sel of critefda Painwise comparisons of the criteria are represenied in a matrix form
from which the relative weights attributed to the different criteria are then calcylaled
as the components of the normalized eigen vector for the maximum eigen value of
this matnx. The basic observation is that it 15 easier (o compare the importance of two

different entena than to make an overall companson 10 one SWeep.
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34 MULTICRITERIA METHODOLOGY

In this stape, multicriteria methodology will be used to develop a comprehensive
indicator of urben living enwvronment. Mulncrileria analysis has been developed
expressedly for situations where decisions must be made taking into consideration
more than one objective, which cannot be reduced to a single dimension. Multicriteria
evaluation is widely applicd in the evaluation of complex system where elements of
the system are represenied by a hierarchy. The ABP allows flexibility of both absohne

and relative measurement in mulucnteria decision analysis.

The weighted factor method prowides a procedure where each indicator is assigned a
score, which 15 multiplied by the weight of that facior The results of the

multiplication are added and then a composite score is detenmned,

A comprehensive indicaior is calculated by the following equalion’

2
E=%wv i (i)
i=1
ve = flg) e e (i)
1
b f1if)
i=1
Where,

£ is the compaosite score,

X, 15 the ith indicator for £ to be mnleyrrated,
115 the number of indicators,

w15 lhe weight of v, and

v, is the evaluated function of x,.

Here, we will find w, from AHP and v, fTom survey and from oilher sources. Finally,

an urban hving environment map will be crealed, based on the calculated value of the

comprehensive indicator.
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3.5 METHODOLOGY FOR COLLECTION QF DATA

The information and data required for s study were collecled [rom various sources,

both primary and secondary, detailed in the following sections.

3.5.1 Selection of Study Area

.

Dhaka 15 the Primate City of Bangladesh and various ."environmenllaj _pmblems appm}
to be more pronounced in Dhaka Thus Dhaka can be considered to be the most
suitable place for conducting the research Due (o limitation of time and fund, it was
nol possible to survey Lhe whole of Dhaka City, For this reason, the present study was
conducted in five wards (Ward numbers 42, 43, 44, 45 and 46) n Mobammadpur
thana. There are 21 thanas in Dhaka City The study arcazhlcludas both planned and

unplanned residential areas, Map 3.1 show the study area of Mohammadpur thana,

L}hamctensnm of the Study Ar€a: The study area Mohammadpur has grown very

fast, from 1991 to 1994 al gver 5 percent annually (Islam, 1998). Some portion of the
thana are still under developed ns these areas arc low lying Expansion of
Mohammadpur has been vigorous n the last wwo decades. Par of Mohammadpur is

planned, the rest unplanncd, developed spontansously manly because of slums,

Arew and Papulation:

Mohammadpur is an urban thana of DCC with an area of about 12 sq. km. It is
Tocated in the western part of Dhaka The thana is made up of 7 wards including one
parual ward. In 199§ i had a population of 3,16.203, whach meluded 1,73,977 males
and 1,42,226 females The density ol population was 27,142 persons per sq. km
agmnst a DCC population density of 11,000, 1t contans over 6 percenl of DCC
population and the annual compounded growth raic is 3.71 percenl. The sex ralio is

122 males per 100 fernales. Ward basis area and population shown in the table 3.1.
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Map 3.1 Study Area of Mohammadpur Thana
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Table 3.2 : Ward Wise Area and Fopulation
Ward Na. Arca in lon2, | Total Poputation

41 0595 49010

43 t621 18337

43 1414 37709

44 0.565 56267

45 1 482 43443

46 5.360 30479

47 1024 45201

51 (Part) 0.094 13697
Totul 11.56 316203

Source, BBS Community Senes Datla, 1991

The literacy rate of population over 7 years of age 18 a little more than 56 percent for
both sexes. Over 23 percent of the thana population are below 10 years of age. Nearly
a quarter of the total population of Mah:unmadpurt over the ape of 10 years are not
working. There are 57.551 households in the area with a household size of 3.5, Tt has
been seen that while the population growth rate of DCC decreased from 4.5 percent Lo
4 percent between 1981-91 and 1991-98, population growth of Mohamunadpur thana

increased from 3.7 percem to 5 percent during the same period.

Social, Ethnic and Economic Characferistics of Mohammadpur Thana

Mohammadpur has within 1 a ghetto of “Bihari Relupgees” who are orignally
mugranis from India and keep insisting on staying “cihzens’ of Pakistan. They now
have a special refugee slatus, bul are economucally integrated wm  Dhaka
Economically, Mohammadpur 15 a mixed arsa with high incomes, middle mcome, low

meome and poor households,

Phiysical Environment

Newly a quarter of the houses are made of siraw or bamboo. Over 76% of the
household have access 10 piped water A little over 28% of the households have non-

sanitary latrines with about 5% having no toilet facihities all. There are 203 slums and

squatters within Mohammadpur thana {Islam, 1998),
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—_————

352 Primary Data Cnﬂec@

+ Questionnaite Swivey: For prnuary data collection a questionnaire was designed to
collect information reparding perception of environmental quelity of the residential

area

Lﬁam/ le Number

Qn this survey an ‘individual’ was chosen as a Sampllng unit. There is a large
population in the study area of these five wards (BBS 1997), The only limntations on
seleclng a large sample size were time and money Given these constraints, a sample

of 350 individuals was taken for collecting living environmental quality perception

data )

Suampling Size

Afer choosing the size of the sample, the next step was to select individuals to make
| up the sample In this study subjeclive judgement had 1o be taken in the selection of
" individual respondents.

Sunle 'y Period -
( The survey was conductled during Lthe momh of August and September of 1519_‘}} An

ndhvidual was selected randomly from study area during the davtu@ y

}m‘:gumg {huestionndire
Lo
fﬁn individual perception survey aboul emvironmental quality was undertaken by

means ol a structured questionnaire, A sample questiionnare is shown in Appendix A A

Landuse Survey: A landuse survey was carricd out 1o find the different uses of the
land in the study area’ The landuse categones were residential, commercial, park and
open_space, water body, mosque and read Road survey included length and width of

ihe roads. A landuse map was prepared with the ARC/INFO GIS sofiware. ')

':'!
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3.5.3 Secondary Data Collection

In order to get a better understanding of the ndicator of environmental quality,
relevanl literalures were reviewed and data were collected [rom secondary sources,
according to neet and avalability. Durmg hierature survey miormation were

collected rom hooks. journals, reports and documents concermng environmental

quality

-’
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CHAPTER FOUR

APPLICATION OF AHF MODEL

41 INTRODUCTION

The anakvtical hicrarchy process is a mulli-attnbuie methodology. Because of fts
flexibility, AHP may be applied In widely different areas Expert choice is an
organizer; it organizes one’s decision in a luerarchical structure which allows one to
see where one want 10 £o and what one has to do to get there. The decision maker’s

judgement form the basis ol the expert choice process.,

A hierarchy has been viewed as a natural method of human problem solving and
understanding (Saaly 1980), and o has heen used fogically in the development of
expert systems Here, we use a hierarchucal structure to famie the complex system of
ULE by decomposing its clements and 1dentifing their relatonship. In this chapler
some of the important items and component {Fire conflagraton. avoiding from lire,
fire fighting, street Lght, traffic, crime, saiation, watcr supply, contagion, noise,
hospital end park) have been studies to analyze to {rame the complex system of urban

living environment.

Faor the AHP model in ttus study, the attempt to frame Lhe complex system of wrban
living environment was by discomposing s elements and identiying  their

relationships,

Standard — The comprehensive indicalor of ULE evalualed by several evaluation
standards. To find out the mdicators of urban living environment, first we need to
determine somc standards. As the task of urban planners, sufely means to create a safe
and healthy living covironment in order to prevenl the-cilizens from nalural end

manmade calamities Thus, safely and health are two fundamental standards of urban

living envirgnment {hubo. 1996)



Items - Standards are evalualed by evaluation iems such as fire, wraffic accident,
crimes, urban uwtiliies, hazards, hospiial, and park. They include all such
environmental components that cause hazard or damage.

Component - The item ‘[ire” describes the components conflagration, avoiding and
fire fighting. The tem Lrallic accident describes streel light and traffic. The ilem
irban utilities have the componenis of sanitation and water supply. Hazard
components include contagion and nowse. Some items may have ne component The

componants are the fast level of the hierarchy.

The top level is a comprehensive ndicator evalualed by several evaluation standards.
These standards are evaluated by evaluation tems. which are furiher deseribed by
components and input indicators They melude all such environmental componenis,
which cause hazards or damage Somg uems may have only one input mdicator. Input

mdicators, al the last level, are data sets appiegated n evalualion umits.

In this survey an ‘individual” (person) was chosen as a sampling unit There is a large
population in the study aica of these five wards (BDS 1997). The only linutations on
selecting a large sample size were nme and money. Given these constraints, a sample
of 350 individuals was taken [or collecting living environmental quality perception

data Subjective judgement had Lo be laken in the selection ol ndividual respondents,

The individual respondent’s preference weights were consulersd separately. The
principle idea of AIP is based on pair-wise comparnsons at the different erarchical
levels of Lhe probiem. which 1 concerned with evaluating the relalive importance of a
set of cnleria Pairwise comparisons of the cnleria are represented in a matnx form
from which the relative weights atnbuled o the dilTerem criteria are then caleulated
as the components of the normalized eipen vector for the maximum eigen value of
this matrix. The basic observation s thal it 1 <asier to compare the nmporiance of two

different entena than Lo make an overall comparison in one swee()

UTIAPTEI 153001 ALPPLICAE§ON OF A Il MODEL



4.2 RESULT FROM AHP

4.2.1 Weights of Dilferent Evaluation Compaencots of Fire InfMuwencing the

Quality of the Living Environment

The spreading of fire depends on density of houses and ratio of wooden houses.

Avoiding is the ratio of sale vone and distances 1o it. Fire fighting are distances 1o fire

station and tatio of narrow roads, Fire fighting and avoiding play the most imporiant

role in allecting the environmental quatity.

Component of Fire

Component that Influence the ltem of Fire

M Confagratien
| QAveding
ik OF. Fighbing

1

o9 a1 02 o031 04 05 45 GF 085 08 148

Unt of Influence

Source ; Field Survey, August and September, 1999

Figure - 4.1 . Weights ol Dillerent Components Influencing
’ Item of Tire as Obtained by AHP.
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4.2.2 Weights of Differeni Fyaluation Components of Traffic Accidemt

Influencing the Quality of the Living Envirenment

Traflic accidents are an imporlant aspect of salety n the wban living environment
The increasing number of vehicles on the roads 18 largely responsible for traflic
accidents. Also street lighi is the responsible for iraflic accident. The weights of
different components of traffic accident wfluencing living environmental quality’
presented n Figure 4.2. Among the two components viz. Street light and raffic,

trafiic seems to be (he mosl imporiant items Lhat more allects the quality of living

environment.
Component that Influence the [tem of T. Accident
R
g |
3 |
4 021 gore
EE e ere—— [ Strect Light
E == = o Traffic
5 =
=
=
g
E
[v]
a
gn 01 02 0¥ 04 05 OB OF OB 03 10
Unitef Influonce
Source ' Field Survey, August and September, 1999
Fignre - 4.2 ; Wetghts ol Different Components  Influencing

ltem ol Trallie  Accident as Oaned by AHP.
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423 Weights of Differeni Evaluation Components of Urban Utilities

Influencing the quality of the Living Environment

Sanitation and waler supph play an imporiant role in a city ke Dhaka Provision of
urban utilities is nsullicient in Dhaka Citv Water supply and samtation both
influence the assessmenl of Lhe quality ol the living environment to a simular extent’
The weghts of dilferent component of urban utilities mfluencing  hving

environmental quality presented in Figure 4 3

GComponent that Influence the Item of Urban Utilities

1136 J 0141
1

ey m Sanitabon
I |l = BY Supply
1 ]

oo o1 02 032 04 05 o6 ©F 08 09 W0

If

H

Compenent of Urban Utilities

Unitof Influence

Source Field Survey, Augusl and Seplember, 1999

Figure— 4.3 Wewhts of Dufferemt Components  Influencing
lem ol Uiban  Litilities as Oblamed by AHP.
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4,2.4 Weights of Dilferent Ewvaluation Components of Health Hazard

Influencing the Quality Living Environment
Contagion and nowse both wfluence (he living environmental quality to lhe same

extent. In Dhaka City heaith harard is a by problen because of the proliferation of

slums, which degrade the living environmental quality

Component that Influence the item of Health Hazard

0ove aars
rrr el 0 Cortad on

v e \
e e ———n R MNoise

Componant of Heath Hazard

|

60 o4 02 03 ©4 05 C&E 0Y OB D9 10

Unitof Influensa

Source : Field Survey, August and Seplember, 1999

Figure — 4.4 Weighiz of Different Compenenis Inlluencing
Item ol Health Hazard as Obtamed by AHP
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425 Weights of Dilferent Fvaination liems Influencing the Quality of Living

Environment

The weights of dillerent cvaluanion ilems inlluencing living environment guality Bs
found through the AHP are presenied in Figure 4.3, Among the seven tems viz. fire,
raffic acedent, crime. wban uulitics. heallh hacard. health care faciities and park
and open space, urban utifilies came oul (o be the most important item that affects the
health standard of the Inving envitonmiental quality. Urban ulilities compnse the input
mdicators of water supply and sanitabiou, which are essential in our urbanized society.
Parks end open space arc considered {he sceond most important 1tem affecting the
environmental qualily The provision ol parks and open spaces in the cily area is quite
low compared to lhe actual need Fure 1s the least important tem that affects the safery
standard of living cmvironment quality according o the 1espondents The spreading of

fire depend on densily of houses and ratw of wooden houses

Items that Influgnee the Quality of ULE

mFire
m Traftc Acckiant

m Critees
@ Urban Wites
@ Health Haz ard

@ Heakth Care Faciilies
@ Park and Open Space

Weighl of difterent Kem=
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SOUICe . Ficld Survey, Augost and September. 1999
Figure — 4.5 Weights of Different [lems [nfluencing Standards

of 1ning Frvirgnmental Quality as Obtained by
AlLLP,
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4.2.6 Warl Wise Weighis of Dilferent Fyvaluaiion ltews Influencing the Quality

of Living Environmeunt

Ward wise weights ol different ilems wilh respect 1o the standards are presented in the

following Figures 4.6.

Wward No.

Weights of Different Items in Different Wards Influencing
Standards of Living Enviroamental Guality .

o o L i
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@ Urban Liitles
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m Fark and Opan Space

Source : Field Survey. August and Seplember, 1999

Figurc — 4.0 : Weighis of Infferent Nems in Different 'Ward

Iifluencing  Standards of Living  Environmenial

Crualiy as obtaned by ANP,

Urban utilities seem 10 be the most imporlant lems at ward 42 thal atleci the living

environmenial quality  Fire is the leasi importand em [or the detenoration of the

environmental quahty. Fark 1 alse e second most important items that allect the

hwving envirgnmental guahis

Park seems to be the mosl ampartant dem al ward 43 that affect the hving

envirowmental quality, fire 12 the ket important item allecuing the environmenial

quality. Urban uillities arc in the secand position

Hazard seems ta be the most mportanl wem al ward 44 (ha allects the environmental

quality Hospital iz the sccomd most impertant item and Tire is the least important

uems affect {he enviconmental qualisy
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Urban utilities seem 1o be the mosl impoiiant ilems al ward 43 that deteriorates the
environmental quabily: hospilal I the second important item and fire is the least

imporiant item deleriorating the enviromnental quakily

Urban utilities seem to he the mast importani dem al ward 46 that deteriorales the
environmental quadity; Park 1s the least important item alfecuing the cnvironmental

qualty. Tralic aceident (g he second mosL unporiant ilem (hal deteriorates the living

envirommenltal quality

4.2.7 Weights of Different Lvaluation Standards Influencing Quality of Living

Environment

The weights of dilferent evaluation standards influencing the Lving environmental
quality as found from Lthe AMP are presenied in Figure 4 7. Among the two standards
considered, safety and healih, safely seems 0 be Lhe more important one. Evaluation
of safety and health we usually stanc while the uban environment changes

dynamuically day by day.

Standard that Influence the Quality of ULE
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Source : Fiald Surves . Augusl and Seplember, 1999
Fipure - 4.7 - Wewehts of Dilferent Stamlards Influencing Living

Eovionmental Quality as Obtained by AHP.
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CHAFTER FIVE
LIVING ENVIRONMENT QUALITY: THE COMPREHENSIVE INDMCATOR

5.1 INTRODUCTION

Multi-criteria analysis has been developed expressedly for situations where decisions myst be
made takmg into consideration more than one objective, which cannot be reduced to a single
dimension, Multi-criteria evaluation is widely applicd in the evaluation of complex systems
where the elements of the system are represented by a hierarchy The multt criteria methodology
provides a procedure where each item and component 1 assigned a score, which 1s multiplied by
the weight of that factor. The results of the multiplication are added and then a composite score

1= determined.

In this chapter the value of items and component from the input indicators have been determined.
Some indicator values were explored from SE‘GG]‘IE[H.I}: saurces and some from the landuse (Map
5 1) and road network maps (Map 5.2). All of the indicators were lurned into a single unit by
using a compositc score. Finally, using a multi-cnteria methodology, each standard, item and
component was assigned a value (by composite scorc), which was multiplied by the weight of
that factor {determined by AHP analysis). The results of the multiplication were added and then

the comprehensive indicator of urban living environment was determined.
52 COMPUTATION OF THE COMPOSITE SCORE

Composite score of nine componrents and three items have been calculated by the following
method, The wards that has the highest value in terms of any of the input indicator of
components and iems 1s assigned a constant value 10 {or that factor. A composite score

corresponding to constant values are computed then for other remaining wards,

Here the factor represents the input indicator of a component of an item, or Lhe items itself in the
case when it 15 not broken down into components When a component has more than one input

indicater the average composite score of the indicators is considered.
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Map 5.1 Landuse Map of Mohammadpur Thana
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Map 5.2 Road Network Map of Mohammadpur Thana
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Therefore,

V)= s e --=(iv)

Where,
v, = Score for the factor of ward ).
x; = Value of the factor for ward j.

k = Subscript for ward varying from 1 to the number of wards in the study (3).

For example, the following table shows the input indicators of five wards for cnme rate in the

second column.

Ward Length of Road VYalue
(k)
42 27
43 43
44 35
45 46
46 s7 Assigned Value = 10

The maximwmn crime tate is observed in Ward 46 and a score of 10 is assigned to that ward. The

score tor some other ward, say Ward 42, is computed as follws;

2Tx 10
The score of the ward 42 = —————— =474
37

Finally, the composite score 18 computed for each ward using the Equation (iv).

CHAFTLEER Fivk. LIVING ENVIRONMENT QUALITY:
TIIE COMPREHENSTVE INDICATOR
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53 THE COMPONENTS

Elements of safety and hcalth arc natural or social phenemena. The item fire includes the
components of cpnﬂ&gratinn, fire avoiding and fire fighting. The ittem traffic accident includes
. streetlight and traffic volume. The components of urban utilities are sanitation and water supply.
The components of hazards are contagion and noise. Some items have no components. The

components are the last level of the hicrarchy.
5.3.1 Components of Fire

The item *fire’ includes the components ol conflagration, fire avoiding and fire hghting,

Conflagration; Tnput indicators of conflagration are the ratio of kutcha houses and the density of

houses. The following table shows the ward wise Ratio of kutcha houses and density of houses.

Table 5.1: Ratio of Kutcha Houses

Ward n Kuicha Pucca Ratio of Kutcha
No, Total Pop Houses Houses Total Houses
42 18337 30K7 2144 G127 65.01
43 57760 4407 2632 7124 03 .03
44 36267 3350 5255 BROS 40.32
45 45443 3766 3210 6976 53,08
46 30479 24534 | 14240 3854 6316

Source: BBS Communty Scrics Data, 1991

Table 5.2: Density of Houses

oo | "kt | Vowses | rouses | Tt | Density of Houses
42 0621 3983 2144 | 6127 9866.34
43 1818 4492 2632 | 7124 3918.50
44 0565 3550 5253 5305 15584.07
45 1482 3766 3210 | 6976 | 4707.15
46 5360 2434 1420 | 3854 0719.0

Source: BBS Community Scrics Data. 1991

CHAFTER TTVE,  LIVIMG ENVIROMMENT QUALITY.
THE COMPRLHEMSIYE INDICATOR
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The analysis shows that ward 46 i» least vulnerable with respect to conflagration because this
arca has a lower density of houses According to the severity ward 42, 44, 43 45 and 46
respectively have more risk of conflagration. Ward 42 has the mghest nisk of conflagrations

because this ward has more slum area and also a higher ratio of katcha houses.

Fire Avoiding: Input indicators of avoiding fire are ratio of safe zones and distance to the water
bodies. Sale zones are considered to be water bodies and open areas where people can escape
from fire. Here, we consider distance to nearest water body from the centrord of the ward. The

following Tables 5.3 and 5 4 show the ward basis ratio of safe zones and distance from water

hodies.

Table 5.3; Ratio of Sale Zones

“I;a;:d Total Area (sq.km.) TGE] lﬂi’ fsaq?l:nﬁ?re Ratio of Safe Zone
42 0.621 0033 0.053
43 1818 0097 0.053
44 0,565 0,005 0009
45 1,482 0,017 00L!l
46 5360 4388 0,819

Source: GIS Landuse Map, 1999

Table 5.4: Distance to YWater Bodies

I “;;:::d Total Area (sq.kn.) Distance fru(l::n‘:;”ater Bodies
42 621 {1.140
43 1818 0.670
44 0 565 {160
43 1.482 0.940
46 5360 0000

Source: GIS Landuse Map, 1999

In the composite analysis ward 45 has the worst situation for avoiding fire. The reason is this
ward has the least safe zones and the distance from water body is high. According to the analysis

46, 42, 44, 43, and 45 are, 1n the order conducive to avolding fire..

CHAYER BiVE LIVING ENVIRONMENT QUALITY,
TIE COMPREHENSIVE [NIMCATOR,
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Fire Fighting: Ratio of narrow roads and distance from fire station are the input indicators of
fire fighting. Here we consider distance from the centroid of the ward to the nearest fire station.
Distance computed from the fire stalion to the ward by in GIS network analysis. Tables 5.5 and

5.6 show the ward wise ratic of narrow roads and distance from water bodies.

Table 3.5: Ratio of Narrow Roads

Ward Total Area Total length of | Total length of Ratio of
No. (sg. km.) Road (km.) narrow road Narrow Roads
(km.}
42 0621 0.016 0.001 6.25
43 1818 0.025 0.002 B.00
44 0565 0.015 0.001 6.67
43 ]1.482 0.028 0.002 7.14
46 5360 0.017 {.003 17.63

Source: GIS Landuse Map, 1999,
Tahle 5.6: | - Distance to Fire Station

“]:{ﬂﬂ‘:d Total Arca (g.km.) Distance fn{.'lll{r;n I;]I"E Station
42 {621 2.150
43 1 18 2600
44 {1,565 1.410
45 1 482 | 1.090
46 5 3ol ] 2.290

Source: GIS Road Network hMap, 1999,

In the composite analysis it has been seen that Ward 45 has the most advantage for fire fighting,
This area has a low ratio of narrow roads and is less distant from the fire station. Ward 46 has the
least advantage for fire fighting because this area has a higher ratio of narrow roads and Lhe
distance from the fire station is high. According to the least arrangement of fire fighting 46, 43,
42, 44 and 45 hughest vulnerable. respectively.

CHAI'TER FIVE: LI ING ENVIRONMENT QUALTTY:
THE COMPRLHENSVE INDICATOR
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5.3.2 Components of Traflic Accident

Traffic accident has no component it has only two input indicators named streetlight and Iraffic.
Ratio of streetlight in running distance is one of the input indicator of traffic accident. The

following tables 5.7 show the ward basis ratio of streetlight in running distance.

Table 5.7:  Density of Street Light

[ Ward | Length of Number of Stm;et l:.igh[ Total Density of Street Light
. odium (# of street lump posts
No. | Boad (km.} | Tube Light Light per km of road)
42 16.419 390 178 568 (.03
43 25.129 560 - 360 .02
44 15.221 335 68 403 {03
45 28 191] 481 105 584 002
46 §7 064 412 49 461 303

Source: GIS Landuse Map, 1999
Traffic volume 15 another input indicator of traffic accident. Table 5 8 shows the ward wise

traffic volume at major interscctions.

Table 5.8:  Traflic Yolume al Major Intersection

Ward | Name of the Intersection Ave, PCE
Na.
Mirour Rd- Agarpgon Rd,
42 Dhanmond: 16- Shatmaspd Rd. 39523
Mirpur Rd- Agargon Rd
43 Dhanmondi 19- Shatinasjid Rd. 39923
Mirpur Rd- Asadgate Rd.
- = 7.
4 Dhanmondi 16- Shatmasiid Rd 3377.9
45 Mirpur Rd - Mank Mia Avenue 5583

Dhanmondi 16- Shatmasid Rd.
Dhanmangdi 16- Shatmsjid Rd
46 Mirpur Rd- Asadgate R, 32810

Source: DITS study, 1990

In the composite analysis it has been seen that ward 4% has maore traffic due to the existence of

major roads In this ward. Ward 45 15 more vulnerable to traftic aceidents.

CHAPFTER FIVE.  LIVING ENVIRONMENT QUALITY:
THE COMPREIENSIVE INDICATOR
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533 Component of Urban Utikities

Sanifation; Sanitation is a major of urban utility Here, the level of deficiency of sanitation is
messured by the ratio of household using unsanitary latrine. Table 5.9 shows the ratio of people
using vnsanitary latnnes.

Table 5.%;  Ratio of People Using Unsanitary Latrine

Ratio of
Ward Total number Toilet Facilities Hous Eh.uld Using
Unsanitary/No.
No. of Households Latrine
Sanitary Unsanitary/No

42 6127 3993 2134 34,83
43 7124 4598 | 2143 30.08
44 8805 7512 1293 14,21
45 6974 G040 366 524
46 3854 | 2193 1661 4310

Source’ BBS Community Series Dala, 1991

It has been seen that ward 46 is more vulnerable with respect to sanitation. A higher ratio of
households in this ward use unsanitary latrines. This area has more government khas land and

poor people gather in this area creating slums and squatter settlements

Water Supply: Another important urban utility is water supply. Living environment quality
depends to an extent on the level of coverage of water supply. The ratio of households forced to
depend on water from ponds or nivers 1s taken as an indicator of the deficiency of water supply.

Table 5 10 shows the ratio of people drinking pond/river water,

Table 5.10:  Ratio of People Drinking Pond/River Water

Ward Total Source of Drinking Water Ratio of Household
No. Houschold Drinking Pond/River Water
Supply/Tubwell | Pond/River
42 017 5795 332 527
43 7124 TO18 106 1.49
44 BBOS BaTh 120 1.47
45 6976 5943 i3 0,47
46 1854 3770 83 2.15

Source; BBS Community Series Data, 1991

CHAPTER TIVE,  LIVING ENVIRONMENT QUALITY:
THE COMPREHENSIYE INGICATOR
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Ward 42 is the highest vulnerable Inving environment quality with respect to water supply
because more ratio of people drinking pond/river water Ward 46 is in second position regarding
the deficiency of water supply Ward 45 is good position and living environment-quality is better

in this ward.

5.3.4 Components of Health Hazard

Hazard has two input indicators, one s contagion, which can depend on the extent of slums and

squatters, and the other is noise,

Centagioa: Conlagion is the more important input indicator of health hazard. Health hazard is

assumed to depend on the ratio of slum area. Table 5 11 shows the ratio of slum area of different

ward,

Table 5.11: Ratio of Slum Area

Ward Total Area (sg.km.} Total Slum Area Ratio of Slum Area
No. {5q.km.)
42 0.621 0013 2415
43 1818 0.080 4 400
44 0.565 0,003 0,531
43 1 482 0,033 2.227
46 5.360 0218 4.067

Source: GIS Landuse Map, 1999

It 15 seen that ward 43 is more vulnerable with respect to contagion because of the higher ratio of

slun area. Ward 44 is least vulnerable because of the low ratio of slum area in this ward.

Naise: Another imporiant input indicator of hazard is noise, which may depend on the ratio of

commercial area. Commercal areas attract vehicular traffic that creates noise Table 5.12 shows

the ratie of comunercial arca in different wards

CTIAFTER FIVTE: LIVING CNYIRONMEST QUALTTY:
THE COMPRENIENSTYE INDICATOR



44

Table 5.12: Ratio of Commercial Arca
| Ward Total Areca Total Commercial Area | Ratio of Commercial
No. (sig.km.) {sq.m.} Area
42 0.621 0.086 13,845
43 1.818 0074 4070
44 0.565 0.056 9912
45 1.482 (3123 8.300
46 5360 0027 0,504

Source’ GIS Landuse Map, 1949,

1t is seen that ward 46 is the lcast vulnerable because this area has a low ratio of commercial
area. Ward 42 is the most vulnerable because Mohammedpur Krishi Matket is situated at this

arca.

53,5 Components of Health Care Facilities

Healih care facililies have no component it has only two input indicators namely Primary health
care facilities and persons/bed, Primary health care facilities are measured by number of
hospitals and private clinics in a particular ward Table 5.12 shows the status of health care

faciliies of different ward.

Tahle 5.13:  Health Care Facilities and Bed/Person
Ward ) Numfrer of
No. Total Pop l’!ﬂﬁplﬂil .&. Number of Beds Persons per Bed
Private Clinic
42 18337 . 4 40 458
43 57769 3 39 1481
44 0267 7 a1 618
45 45443 15 191 237
46 30479 2 17 1792

Source: Field Survey, 1999,

It is seen that Ward 46 is the most vulnerable because this ward has fewer health care facililies.
Ward 45 is the least vulnerable becausce high number of the clinics are situated in ward 43.
According to the severity of provision of health care facilities 46, 43, 44, 42, 45 can be ranked in

that order.

CTIAFPTLR FIVTL LIYING ENVIRONMENT QUALITY:

IHE COMPREHENSIVE INDICATOR
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5.3.6 Compoenents of Parks and Open Spaces

Parks and open spaces have no companent it has only one input indicator namely ratio of parks
and open spaces. Ward 45 has highest ratio of parks and open spaces and Ward 46 has the

lowest. Table 5.13 shows the ratio of parks and open spaces in the duferent wards.

Table 5.14:  Ratio of Parks and Oypen Spaces

Ward Total Area Total Park/Open space | Ratio of Park and Open
No. (sq.km.) (sq.km.} Space
42 0.62] 0014 2.227
43 1.818 0033 1.794
44 0.565 0 020 3.465
45 1.482 0 0a3 4.227
46 5.360 0.008 {.158

Source: GIS Landuge Map, 1999,

Ward 46 is mghest vulnerable Inving environment quakty with respect to parks and open spaces
because lower ratioc of parks and open spaces Ward 42 is second position in regarding
vulnerability of park and open space Also ward 45 s pood position and living environment

quality is better in this ward.
5.4 THE ITEMS

Standards of living environment are cvaluated by evaluation items such as fire, traffic accidents,
crimes, urban utilities, hazards, hospitals, parks, slums, noises etc. They wmclude all such
environmental compenents, which cause hazards or damages. Fire, traffic accidenta crimes
affcct the safety aspect of living environment while urban utilities, hazards, hospitals, parks,
slums and noisc affect the health aspect of the living environment. The index of an item is found
out by summung up the weighted scores of indicators for that iterm The weights were denved
through AHP

CHa b1z FIVE LIV NG ENVIRONMENT QUALITY
11 COMPRLLUILNENE INDICATOR
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The condition of urban utilities in ward 42 is highly vulnerable because some portions of Lhis
arca constitute Geneva Camps, where Pakistani refugees are permancntly settled and drink
unsafe water Ward number 45 15 least vulnerable considering in this respect. Figure 5.6 show the

ward basis indices of health item urban utilities

Fire: It is seen that ward 43 has a high index value for fire. According to the severty of the
index wards 43, 42, 45, 44 and 46 can be ranked in that order Figure 5.1 show the ward wise

indices of fire item.

Index of Safzty [tem Fire

a5 bt

20 -
- s 151

£ . B Fire “
0% 0270 0281 0262 0264 0,292
' p B3 B3 3 |
44 45 455
Wiaed Mo

Figure 5.1:  Ward Wise Indices of Safety Item Fire,

Traffic Accident: Regarding trafhe accidents ward 45 is relatively more vulnerable. According
to the severity of the index 45, 44, 43,42, 46 respectively can be ranked in that order. Figure 5.2

show the ward wise indices of traflic accident tem.

CILA' LR FIVE: LTYING ENVIRONMENT QUALITY:
THE COMIMREHENSIYE INDICATOR
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Index of Satetyltcm Tralic Accitdent
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Figure 5.2:  Ward Wise Indices of Safety ltem Traffic Accident.

Crime: Crime has the most relative prominence in Ward 46 hecause most of the area of this ward
is khas land and people live in this area in unauthorized slums and squatters. According to this
tem Wards 46, 45, 43, 44 and 42 arc crime prone in that order Figure 5.3 shows the ward wise

indices of crime.
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Figure 5.3  Ward Wise Indices of Safety Ttem Crime,
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Urban Utilities: The condition of urban utilities in Ward 42 is relatively worse because of the
Geneva Camp, where Pakistani refugees dnnk unsafe water Ward 45 1s least vulnerable in this

respect. Figure 5.4 shows the ward wisc indices of urban utilities

Indax of Health [tem Urban Utilities
25048
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Figure 5.4;  Ward Wise Indices of Health ltem Urban Utilities.

Health Hazard: Regarding hazard Ward 43 is more vulnerable because this area has a hugher

ratio of stum area, Figure 5.5 show the ward wise indices of health itemn hazard.
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Figure 5.5  Ward Basis Indices of Flealth [tem Health Hazard
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Health Care Facilities; Considering heafth care facilities Ward 45 has the lowest index and ward
46 has the highest index. At ward 46, the situation of primary health facilities is most vulnerable.
There are omly two clinics here Otherwise, many of the clinics of Dhaka City are situated in
ward 45. According to the severity of health care facilities Ward 406, 43, 44, 42, 45 are least

vulnerable in that order, Figure 5 6 show the ward wise index of health item health care facilities.

Index of Safety Item Hcalth Care Facllities

2.5
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. 1.5 4
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42 43
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Figure 5.6:  Ward Wise Indices of Heallth ltem Health Care Facilities
Parks and Open Spaces: A high index of parks in Ward 46 was found According to the analysis
all wards has almost the samc arca of parks and open spaces. Figure 3.7 shows the ward wise

indices of parks and open spaces
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Figure 5,7.  Ward Basis Indices of l[ealth Itemn Parks and Qpen Spaces
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5.4 THE COMPREHENSIVE INDICATOR

The comprehensive indicator is found by swmming up the weighted scores for all items. In this
analysis each indicator i.e item and componcnt of safety and health 15 assigned a score which is
computed from the input ndicator and multiplied by the weight of that item or component
obtained from AHP. The results of the multiplication are the comprehensive indicator, The range
of the comprehensive indicator 14 0-10. which is subdivided into three categories by using equal
interval scale. The living environment is considered better if the indicator is between 0 and 3.3,
moderate if the indicator is above 3.3 and €.6 and worse if the indicator lies above 6.6 and 10.
The comprehensive indices for the five wards are shown in Table 5 15 It is seen ward 42, 43 and
46 has high index values. The comprehensive indicator of living environmenial quality is shown
mMap 53

Table 5.15: The Comprehensive lndicator of Five Wards

Ward No. Comprehensive Indicator Category

42 T 338 Worse

43 T436 Worse

44 5.543 Moderate

45 5178 Moderate

44 8.111 Worse
CHAFTER FIVI:  LIVING ENVIRONMENT QUALITY.

THE COMPREHENSIVE INLHCATOR
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

6.1 SUMMARY OF THE FINDINGS

The present research was exploratory n nmature The aim was e nvestigale the
perception of the residents regarding their living enwironment, Analytical Hierarchy
Process {AHP) was appled to find oul the weightage of the faciors that influence ihe
living environmental quality according to the relative degree of influence as perceived
by the residents. Muliicriteria methodolopy was used to develop a comprehensive
index of living environment quality. Using a weighted factor method, each factor was
assigned a score, which was muliiplied by the weight of that factor, The results of the

multiphication were added and a compesite score was determined.

6.2 OBSERVATIONS FROM THE AHP MODEL

Evaluation of salely and healih are wswally statie while the urban environment
changes dynamically day by day The residents of.the Mohammedpur area considered
heallh to be the more important of the 1wo siandards—health and safely-ihat are in tum
composed of different items. Findimgs from the AHP model also indicate that
regarding safety. traflic aceident is the most important factor influencing the quality
of living environment Fire and crime have been given the same importance in
delermining the guality of Lhving enviromment. Considenng health, urban utilities were
given the highest imporiance and parks the lowest. Hazard and hospitals were in

second position

In the ward wise analysis, it appears that that the perception of residents regarding the
relative 1mportance of factors that affects the living environment is to some extert
moulded by the pressing problems they face in their environment. It was seen that
among residents of ward 42 wban utiities seemed 1o be the most imporiant iem thai
affects the quality of living environment. 5 27 percent people of ihus ward drink pond

and nver water (see Table 5, 10) which 15 hughest among the five wards. Also, 34.83
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percent of houscholds in this ward use unsanitary or defecale in the open (see Table
5.9). This rate i3 second highest among the five wards, It was also seen that fire was
the ieast important item affecting the living environmental quality in the same ward.
As for ward 43, it was seen thal parks were given the mosl imporiance as a factor of
the Living cnvironmental quahity, In this ward the total area is 1.418 sq. km end the
tolal park/open space area is 0.033 sq. km., the second lowest ratio among the five
wards (see Table 5 14) Hazard 15 the most imponant ilem in ward 44 allecting the
hving environmenal qualily, The ratie of slums and commercial area 15 high o this
ward. The total area n this ward 18 0 35G35 sq. ki and the total commeraal area and
sham ares are 0.06 sq km cach. Urban utilities have been given top pricrity possible
due to a lack of drams. The total road length in Ward 45 15 28,191 km and the length
of drans 5 only 7 km. Fire has been given less priomity i ward 45, Urban utilities
have been given the highest importance i ward 46 possible due to low ratio of draips.
The iotal length of road in this ward is 17 06 km but thers are only 3.07 km of
drained. Also, firc and crime have been piven less importance in ward 46, In this ward
the ratio of kuicha houses is comparatively low (see Table 5.1) Also, thers is a

relatively lower ralio of narrow roads i this ward.
63 OBSERVATIONS FROM THE MULTICRITERIA METHODOLOGY

Multicriteria methodelogy was appled o Jﬂmtif}f the composite indices of hving
environmental quality When analvzed ward wise. the seventy of input indicator of

different items and component and Indices that allect living environmental quality

was ohtained.
6.3.1 Indices
Fire

Item fire has three components namely conflegration, avoiding and fire fighting.
Conflagralion has two mput indicators—ratio of kutcha houses and density of houses.
Ratio of kutcha houscs is high in ward 42 and lower m ward 44, Density of houses 15
high in ward 44 and lower in ward 46, Also avoiding has (wo inpul indicators—raiio of
sale zones and dislance to water bodies, Ward 44 has the least ratic of safe zones and

ward 46 has a high ratio of safe sones. Ward 42 and 43 have the same ratio of safe

CILAFTER 31) CONCLUSIONE AND RECOMMEND ATIONS
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zones Fmally, [ire fliphlng has fwo inpul mdicalors—ratio of narrow roads and
distance to fire station. Ratio of narrow 10ads is high in ward 46 and low in ward 45,

Ward 43 is more vulberable in respect to fire,

Traffic Accident

Atemn treffic accident has two components that 15 street light and traffic. Number of
street Lhght alone unit of road 15 the only input indicator of street hght, Ward 43 and
435 have low density of strect lights, ward 42. 44 and 46 are in a better position but not
at all at a satisfactory level, Input indicator of traffic is volume of traffic at major
mterseciions. Trallic volume 15 lugh m ward 45 because most of the major roads pass
through this ward. Traffic volume is lower in ward 46, nost of the roads of this ward
are narrow and encroached upon by slums, peddlers and shop keepers. Regarding

tralhic aceident, ward 45 15 more vulnerable.

Crime

Crime has no component, the only input indicator of cnme 12 mle of crime per year.
Crime rate is high in ward 46 and lower in ward 42, Crime is most promnent m ward
46 because most of the area of this ward is khas land and mamy stums and squatters

seltlements have spruny up here.

Urbur Utilivies

Sanitation and water supply are the two companents of urban utilities. The ratio of
drainage area and the ratio of people using samitary latnne are the two mput indicators
ol sannation, The ralio of people drinking supply/tubwell water is the only input
mdicator of waler supply, A higher ratio of people in ward 46 uses unsanitary latrines

According to the severity ol sanulabion, wards 46, 42, 43, 44 and 45 can be ranked in
that order, A lower ratio of people use unsaniary latrines in ward 45, The condition
of urban utilities i ward 42 is more vulherable because some portion of the people of
this arez live in Geneva Camip, where Pakistan refugees are permanently settled and
drink unsafe waler Also most of the people have no samtary toilet facilities in this
area. Ward number 45 is the least vulnerable in this respect. A low index of urban
utilities was found in ward 45 because of  bemyg a planned area with better sanilation
and waler supply system

CIEAFPTLR &[N, CONCLUSIORS AND RECOMMEMDATIONS
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Health Hazard

Conlagion and Neise are the two components of hazard. The ratio of slum area is the
only componeant of contagion, Ratio of commercial area 15 the compenent of noise
The highest ratio of slum arga was found in ward 46, According to the seventy of
slum areg ward 46, 43, 42, 45 and 44 can be ranked n that order. Ward 46 has a low
and ward 42 has a high ratio of commercial area. According to sevenly of commercial
area ward 42, 44_ 45, 43 and 46 can be ranked mn that order. Ward 42 is the most
vulnerable in respect to health hazard because Mohammedpur Knshi Markel is

situated in this area and most of the people gather here for shopping,

Health Care Facilities™

Fleealth care facilitics and persons/bed ratio are the two input indicators of primary
health care facibues Considenng health care [acihties o ward 46, the situation is
most vulnerable because there are only two climes here According {o the healih care
facilines, 46, 43, 44, 42, 45 have (he least number of chmes and the highest ratio off
persons to bed Ward 46 is the most vulnerable because this ward has faw health care
facilities, Ward 45 15 |east vulnerable because many of the clinics of Dhaka City are

situated m ward 45

Parks and Open Spaces

Park and open space have no component. 1t has only one input indicator, namely ratio
of parks and open spaces in a particular ward. Ward 45 has highesl ralio of park and
apen space and has lower rauo of park and open space al ward 46, Ward 46 i (he
mosi vulnerable regarding park and cpen space because of the lower ratio of park and
open space. Ward 42 15 m sccond position 'Ward 45 is in pood position and the living

envirorunental quality 15 better in this ward.

#.3.2 Comprehensive Indicator

A comprehensive ndwator of quality of living environment was determnined with
Multi-cntena Methodology., The range of the indicator is O to 10, with a lower values
miicatmg a better qualiy, Thos range was arbitrarily subdivided into three gqualitative
calegories’ better {0 (o 3 3), moderate (>3 3 to 6 6), worse [>6.5 to 10) Vanation of

CHAFIRE S0 COMCLUAI0ONE .5.:?\1] RECORMMEMDATICNS
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the index values was rather limmted probably due to the selection of five contiguous
wards More vanauon could possibhy be found 1f wards from different parts of Dhaka
City were considered According 1o this analysis Ward 44 and 43 were found te have
a maderate qualily of Lving environment while Wards 42, 43 and 46 had worse

environment. None of the wards had a batter environment
.4 RECOMMENDATIONS

The cily faces cyirgnmenla! problems which affect the quality of iving environment.
Residents of the arca are nore aware of the nature and extent of the problem thal Lhey
are confronted wilk, and their input would give a solid base for an indicalor for
evaluating the vine environment of the city, Also 1t 15 necessary to understand thess
types of problem [rom the perspective of the affected people who are the users of the
environmeni, To address the particular envirommental problems of an area, ihe
opinicn of residents of the area musl be incorporated into the planming process. The
people of the aea can properly assess living environmental quality. Without
participation of the residents of the area no planning will be appropriate for inproving

the living environment.

Urban living envirooment 15 a complex systeol composed of not only physical
elements such as water quality or air qualily but also other planning paramcters such
as road wadth, (raffic volume ete. For the mmprovement of the Lving environmental
guality, one musL constder the planning paramelers Lhat affect the environmnent for

living The pnorites can be set with inpul {rom residents

Lasily, the reseaich has swudied only salery and health, two fundamental standards of
living envirgnment, but other Standar;:is such as comfort, convenience and persistence
were not considered due to lmitalion of time and resources. Also due to limitation of
time and resgurces, as well a5 paucity of data, environmental evaluation mdcators
beyond seven iems and ming components were not considered. Further studies can be

done incorporatimg more standards, items, compenents and mpul mdiwcators.

CHAFIER SIX CORCEUSIORS AND RECOMWENDATIONS
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Questionnaire for Residence

Mayme of the fLbervi@wer. Signalure ... ...

General information about the Respondents

APPENDIX A

SLHe e
Date

Please tick the appropriate choice (47)

Age Grroup {yrs.) Sex Education Level Crecupation
O1=0-14 1§, Primary O 1. Service
02=15.29 02, Secendony (H.5.C) C 2. Bustness
M3 =10-45 O = Sfale 0 3. Higher Secondary (H.5.00 | U1 3, Srudent
T4 = 4668 OF =Temule U 4, Degree and Above L1 4. House wifc
0 5= 6w 115, Technical Education 15 Worker {Abl ope}
M1 6. litcrate 0&. Retived
07, Obyers 07, Others

Pairwise Comparison

Dilferent factors influencing your quality of living environment

You have to compare between two different factors and give a tick () mark in the proper place cousidering which
factor afTects your living envirenment oiore according to your opinion.

As for example

]

Factor A I I
9 7

Eatromc  Very Stroag
[mpaortance  Imporance

What is the comparative elleet of the following pair of standards on the quality of the living environment?

I
3
Bleong
Impartanze

Maderane
Importanze  Lmportance

|
[ |
I 3

Equal Moderaic
[npenance

I I
5 ¥

Strong  Very Strong Extrome

[lmparclancs  Impirtance [mparan.s

1 i { l | i | l |

Health ] i i [ I | [ | |
] T ki 3 L 3 5 7 a9

| I | | 1 | | | l

Park | i | | | 1 | 1 )
g 7 5 3 i 1 5 7 9

I | | | | 1 i I |

Fark ; ] | | 1 i t ] |
% 7 5 3 | 3 5 7 5

| 1 I | | ! | | I

Park | i ; | | | I I |
9 7 5 3 ] 3 5 7 9

- | | | | I | | | i
Hospital | | | | i | 1 1 |
9 7 5 3 i 3 5 7 g

- { | ! | ! | | | |
Hospital I | | 1 ) 1 | 1 1
3 7 5 3 : 3 5 7 9

Factor B

Safety

Haospital

Hasard

U, LHilidies

Hazard

L, Ui s



What is the comparative effect of the follewing pair of items on the quality of the living ¢ovironment?

Hazard | ] ] | i | | | | U Utilines

What 15 the comparative effeet of the following pair of companent considering hazard on the quality of the living
envirunment?

Noise |l I I I I I I E :l Contagian
1 7 5 3 1 3 5 7 %

What is the comparative ciTect of the following pair of component considering urban utility on the quality of the
living envirgoment?

W, Supply I I I -I : I I - I I Sanitation
9 7 3 3 L 3 5 T g

What is the comparative effeet of the following pair of component considering safety on the quality of the living
crvirenment?

Crime |r i I I i j E : i T. Accident
@ T 5 3 1 3 5 7 9
: | i ] | | | | | |

Crime | I ] | | | | ! | Fire
¢ 7 i 3 1 E b 7 9

T, Agcident I [ = I = I —{ I I . Bire

What 15 the comparative effeet of the following pair of component considering ralfic accident on the quality of the
living environment?

Traffic # E I I E I ]I I I 5. Light

What is the comparative effect of the following pair of component consider ing five on the quality of the living
covironmeant?

F.Fizhhing I I 1 Il I } I E I Avoiding
F. Uighting I— | E I i = I | I Conllagration
Avaiding I [ |l I } f I I I Conlagration

X



List of Hospital and Clinic in Mohammadpur Thana

APPENDIX B

Ward
Na.

Mame of Ilosputal

Bed Ne.

Cabin No.

Total

43

1.

2

Janseba Clenic

Road Wo 1, Shamali, Dhaka

Rog Mukti Hospial

Road No. 2, Shamoli, Dhaka

Samiya Nursing Home

Madrasha Road, Ariz Mohallah
/135, Block- F, Joint Quater,

Dhaka

Shamnoli Crthepedic & General

Haospital (Pyve.) Ltd,

3/A, Piciculture Housing,

Soctety,

Ring Boad, Shameoli, Dhaka

9

-
a

13

12

43

Al-Madina General Hospital
2/A, Golden Street, Ring Road
Shameli, Dhaka

Haifia General Hospital {Pve)
Lid.

174, North Adabar,
Commissioner Road, Dhaka
Dhaka Authropedic Hospital
House Mo, §43

Baitulaman Housing Scciety,
Dhaka

12

L5

44.

Shahid Park Clinic

16/ 14, Azam Road,
Mohammadpur

Basundhara Hospital

%, Block-D, Lalmatia

Tanu Clenic

T5/C, Asad Avenne
fRahamama Clenic

3¥, Shersha Suri Road
Mohammadpur Nursing Heme
Nf24, Nurjahan Road,

Dhaka.

Anirkan Hoypilal

22718, Shahajan Road,
Mohammadpur, Dhaka.

Banu Clenic

Asad Avenue, Mohammadpur,
Dhaka.

20

20

lé

24

24

20

45,

Alberinue Hospital
2371, Khilji Read,
Mohammadpur

City Medical Centre
2/24, Babar Road
Moehammadpur
Shava Nursing Home
19710, Babar Koad
Mohammadpur

12

20

Lk

25




4, Tanjia Polly Clinic 9 o 9
22712, Kilzi Road
Block-B, Lalmatia

i Anriban Nursing Home 10 0 1
14419, Shahjan Road
dohammadpur

6. - Shahjalal Polly Clenic 14 0 1
23/14, Khilji Road,

7 Avenue Medcal Centre
2/53, Lalmatia 14} ¥ 10
Block-4, Road-5

8. Al Makarjun 1slam Hospital
House-29, Road-3 12 2 14

o, BDF Hoszpital
317, Humaiun Road HE 2 12

1{. Al-Magribi Eye Hospital
House Mo. 119, Lalmatia 1 2 13

11, Cresent Hospital and
Diagnostic Centre 20 4 24
272, Rabar Road

L2 Technoment Lid.
749, Sir Syed Road, 10 4 14
Mohammedpur

i3, Rahamina Clenic
38, shersha Sun Road, 3 0 3

- Maohammedpur

14. Al-Care Health Centre
4/3, Sathmosque Road L0 2 12
Mohammedpur

15, Al-Manar Hospital
Block- A, Lalmatia,
Dhzka. 12 2 14

| 46, 1. Mohammad) Hospital 5 0 5
2, Mohammadi Prodhan Sarak.
Mohammadi Housing Lud.
Mohammadpur, Dhaka.

2. Waorld Coneern Health Project | 12 0 12
H-33, Rd -2, Mohammad:
Housing Sociery,
Mohammadpur, Dhaka

Source: Particulars of Private Health Care and Medical Education Institutions, WHOQ and DGIL, 1999 and field
Survey, 1999,



APPENDIX -C

Yalue of Input Indicator

A, Ratio of Kutcha Houses
Ward Total Pop” Kuicha Pucea Houses Tatal Ratin of Kutcha Compusite
Nuo. Houses Honses Score
42 18337 3983 2144 G127 63401 L0040
43 5776% 4492 2632 7124 &3.05 9 70
44 SA267 3550 5255 5805 40132 520
45 45443 3766 3210 6974 53.08 830
46 30479 2434 1420 3834 a3 16 9.72
Source' BBS Community Series Drata, 1991
H. Density of Houses
“],;an]:d Area in km®. lf::;:.c;z? I];::f::s Total Density of Houses C!:-Sn:: 2:2“2
42 {.621 3933 2144 6127 986634 6.3
43 1§18 4452 2632 7124 331859 2.5]
44 505 3550 5255 8803 1355407 10.00
43 1482 3766 3210 6976 4707.15 3.02
| 46 5.360 2434 1420 3854 T19.03 0.46

Source: BBS Community Series Diata, 1591

. Ratio of Safe Zones

“,;“rd Toual Area (sq.hm.) Total area of Safe Zonc Ratio of Sale Zong
™o, {5g.km)

42 0.621 0.033 0.053

43 1.318 0,097 D053

44 0.565 0005 0.009

45 1.482 nGl7 0011

46 5360 4388 B9
Source, GI5 Landuse Map, 1999,

Ward | Total Area | Total avea of Safe | Total Vulnerable Ratio of Composite
No. {59.km.} Zone (sq.hm) Zone (sq.um) Yulnerable Zone Score
42 0.621 {.033 0.588 (0947 9.55
43 1.518 .097 1721 0947 8.55
44 0 565 0005 0.550 0.991 10.00
45 1.482 0.017 1.465 0.959 5.98
46 33460 4,358 0972 | L] 183

Source (315 Landuse Map, 1999,
18 Distanee to Water Bodies

‘;‘Lr‘d Total Arca {sq.km.} Distance from YWaier Hodies CUS":: E::m
42 0.621 0.140 1.49
43 1.B1§ 0670 7.13
44 0.565 160 1.7¢
45 1 482 0940 10.00
45 3 30 (.000 000

Spurce: GI5 Landuse Map, 1999,



E,

Dvistance to Fire Station

wfdrd Total Area (sq.km.) Distance from Fire Statupn Compnsite
Na, Scare
432 0.621 2.130 5.97
43 1 818 3.600 10 0
44 0 565 1.410 1.92
45 482 1.090 3.03
46 5 360 2.250 636
Source: GLS Landuse Map, 1999
F. Ratio nf Narrow Roads
Ward Total Area Tatal length of Total length of Ratio of Narrow Compuosite
No, {sq. km.) Road {km.) narrow road (kim.) Roas Score
42 0.621 (L0146 0 001 5.25 3.54 '
43 1.818 0025 0002 .00 4.53
44 0.565 0015 0.001 667 3.78
45 1.452 0.028 0.002 7.14 4,05
46 5.360 0.017 0.003 17.65 10.00
Source: GIS Landuse Map, 1992,
G. Deensity of Street Light
Lengeh of Number of Street Light Density of Sireet Camposite Score
Ward | Road (km.) Telal Light (# of Lump
N, Post per km road)
Tube Light | Sodium Light
42 16.419 390 178 568 (.03 10.00
43 25129 560 - 560 (02 6.67
44 15221 335 a5 403 .03 10,00
45 25191 481 103 584 002 6.67
| 46 17.064 412 45 461 0.03 1 (H}
Source (1% Landuse Map, 1999,
Length of MNumber of Strect Light Low Drensity of Composite Score
“:;d Road (km.) Totl | Gtreet Light per k.
i Tube Light | Sodiem Light
42 16418 390 178 568 .97 90
43 25.129 360 - 56l 093 10,04
44 15.22] 335 68 403 0.97 (2.90
45 28.191 481 103 584 0,98 10.00
46 17.064 412 45 d6] 0,97 09.90

Source: GIS Landuse Map, 1999,




H. Traffic Volome at Major Intersection

Ward | Name of the Intersection Tutal Ave, Hour | Ave PCE | Composite Score
Mo,
drpur Rd- Agargoan Rd. 800
*2 [ Dhanmondi 1¢- Shatmsjid Rd. 3952.3 708
bMirpur Rd- Agarpoan Rd. g00
# [ Dhanmond: 16- Shaumsjid Rd. 3932.5 708
blirpur Rd- Asedgate Rd.
4 I Dhanmond: 16- Shatmsjid K. 500 T 9.63
dlirpur Rd.- Manik Mia Avenuc
43 Dhanmends 16- Shatms)id Rd, 800 3583 3 10.00
Dhanmondi |6- Shatmsjid Rd. -
46 I"Mirmur Rd- Asedeate Rd, 800 32810 2 88
Source: DITS siudy, 1996
L Ratio of Crime Per Year {Reporied Crime)
Ward Rate of Crime Per Year Compositc Score
Mo,
42 27 4.74
43 43 7.54
44 35 6.84
45 45 g.07
46 57 10.00
Source: Mobammadpur Thana, {595,
J Ward Basis Length of Drainage Area
Length Lengrth of Prainage {km.} Ratio of Drainage | Composite
Ward of Road Total Cansidering Scare
No (km.) (km.) Length of Road
' Surface/Open Pipe Line ‘
{450MM-200M N}
42 16419 6.96 2 88 G.84 0.59 06,48
43 25 129 1.0% 287 3.96 Q.16 0176
44 15221 7.29 6.6{ 13 89 0.91 1000
43 28,191 3,25 1.75 7.00 (25 02.75
46 17 (h3d 048 3.07 3155 (2] 02.31

Source: City Corporation Zonal Office, 1999.

K. Ratio of I"¢ople Using Unsanitary Latrine
Ward Total Toilet Facilities U‘:i‘:lmb'?f H“:“"f,',f Composite Score
ND. H'I'}I.ISE]'IDIC] g I'Ihal11| ATy D,
Lafrine
Sanitary Unsaniiary/No
42 6127 3963 2134 34 H3 5.08
43 7124 49381 2143 30.08 - 6.98
44 BE0S5 7512 1253 14.21 3.30
43 6976 6640 366 5.24 1.22
46 3854 2193 1661 ! 4310 [0.00

Source, BBS Community Series Data, 1991




L.

Batio of People Drinking Pond/River Water

- Ratio of Household Composite

Ward Total Source of Drinking Water Drinking Pond/River Score

Nao. Househald Water

SupplyTubwell Pond/River

42 6127 5795 323 542 10.00

43 7124 7018 106 1.49 2735

44 3805 8676 129 147 270

45 6976 943 33 047 { 87

46 3854 3771 83 215 397

Source: BBS Community Series Data, 199]

M. Ratio of Slum Area
Ward Totzl Arca Total Slum Arca Ratio of Slun Composite Score

No. (59.km.) {50.m.) Area

42 0.621 R 2415 0549 -

43 1.818 0.080 4.400 10.00

44 0.565 (1003 0.531 01.21

43 1.482 0.033 2.227 03.06

46 5.360 0.218 4.087 05,24

source: GIS Landuse Map, 1999,

M. Ratio of Commcreial Area
Ward Tatal Area Totzl Commercial Ratio of Commercial Compaositc Score
o (5q.km.) Area (sqg.m.) Arca
42 0.a62i 0.086 i3.549 10.00
43 1818 0074 04.070 2.594
44 {.565 0.056 4912 716
45 1.482 0.123 08300 3099
46 5.360 D.027 00.504 0.36
Source: GIS Landuse Map, 1999,
1, Frimary Health Care Facilities
Ward n | Mumber of Hospital MNumber of Bed and Composite
Na. Total Pop & Private Clufic Cahin FPerson per Bed Scuprl:
42 18337 4 40 438425 2.56
43 57765 3 39 1481.256 B.26
44 56267 7 91 618.319 3.45
45 45443 15 I3l 237921 1.33
46 0479 2 17 1762842 10000}
Source: GIS Landuse Map, 1944
F. _ Ratio of Park and Dpen Space
Ward Total Area Total Park/Open space Ratio of Park and Composite Scare
Na. {5q9.km.) {sq.km.} Open Space
42 0621 A E] 2,227 0527
43 1.518 0.033 1 734 04 24
44 {}.363 0.020 3465 0E20
45 1,482 0.063 4227 16.00
46 5.360 {0.008 0158 0037

Source: GIS Landuse Map, 1999,




I~

Ward | Total Area Total Park/Qpen Ratio of olher Area Composite Scorc
No. faq. k) space (sq.km,) {Accept Park and Open Space)
42 0.621 0.014 97746 9.7
43 i818 0.033 G5 185 983
44 0.563 0.020 G646 9.66
45 1482 0.063 95,7449 059
[ 46 3.360 0.008 ] 99.851 10 00

Source: GIS Landuse Map, 1999
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