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Abstract: Urban environmental quality assessment is a prerequisite of sustainable urban planning. This study employs 
statistical approach to evaluate the same. It aims to determine the extent of applicability of linear approach, Boolean, for the 
aggregation of parameters of urban environment. Further, parameters of both environmental pollution and physical 
environment have been considered for evaluation. Because of the spatial characteristic of environmental phenomenon, the 
integration of remote sensing and geographic information system has been applied over the area categorized by Bhopal 
Municipal Corporation. Analytical hierarchy process has been used to find out the weight of each criterion by pair wise 
comparison matrix. Overlay is carried out by using arithmetic operator to coalesce the criteria maps. Validation of the final 
quality map has been done through an earlier research work carried out on the same study area. Finally, it tries to explore the 
extent of suitability of linear approach and suggests the situations where it can be applied.
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1. Introduction

Planning and design activities of different level i.e. urban, 
town, rural, transportation etc. are the major channels to 
control the human activities that pollute urban environment 
and perform the management measures to improve the 
environmental quality. Environmental quality has attracted 
considerable research interest in the recent past, since all 
planning and design interventions aim to create a better 
environment in the interest of safety, health, aesthetic, 
comfort and general welfare (Odermerho and Choker,.1991). 
Therefore, urban environmental quality evaluation (UEQE) 
is at the core of sustainable urban planning and development. 
Its interpretation and forecast according to the national 
regulation about the permitted content of contamination is for 
the sake of protecting human health and subsistence 
environment. UEQE considered here is concerned with air 
and noise pollution, land use, topography and meteorology, 
population density and urban greenery. The present study 
employs Boolean approach for environmental assessment. 

Urban pollution occurs in larger cities because of 
industrialization, urbanization, dense transportation 
networks and high population density. Apart from its severe 
local effects, urban pollution has deep impact on regional and 
global scale. Urban pollution is categorized here in air and 
noise pollution only. Air quality can be interpreted visually 
but its evaluation needs a comprehensive analysis. However, 
in order to perform improvements in air quality, requirement 
of air quality evaluation is imminent. Noise pollution also 
affects the urban environment significantly due to which it is 
an inevitable part of urban environmental quality assessment. 
Apart from air and noise, physical environmental parameters 
are also significant in UEQE. This is where the study differs 
from other air quality models like AERMOD, ISCST etc. 

They do not incorporate these factors before evaluating the 
quality. Further, the present study comes under the category of 
statistical modeling and differs from the physical 
process modeling techniques in the sense of required data and 
analysis.

The physical environment represents the external conditions 
under which human beings live. It includes land
use, greenness, population density, topography etc. 
These factors play a vital role in determining the extent of 
pollution at a particular spatial location. In this study, these 
factors are also included. Much of the environmental 
information has the obvious spatial character that can be 
addressed by geographical information system (GIS). The 
multiple layers of information of evaluation criterion can be 
integrated in different combinations in GIS. The
present study demonstrates the usefulness of remote 
sensing & GIS in urban environmental quality evaluation.

The study also aids in sustainable urban planning. Two 
keywords pertaining to sustainable urban development are 
compact development/centralization and environmental 
suitability score. Compact development is the development 
pattern based on utilizing the same space with lesser damage. 
This study covers both. Centralization effect is incorporated 
using population map and suitability score is calculated as 
quality measure. Further, the study is flexible in the sense that 
quality map can be generated round the year for location 
suitability for development.

Boolean methodology is simple to apply and conforms to the 
principle of limiting factors. However, generated results are 
not much reliable. It is increasingly being realized that 
this methodology fails to incorporate the non-linear nature of 
the environment (Davidson, 1994). 
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