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ARTICLEINFO ABSTRACT

Keywords: Green city is one of the approaches to sustainable development.
Shannon Entropy, “green city” is an environmentally friendly city compatible with the
Objective Index, concept of sustainable development and can be used for the welfare
c;;:gﬂhigy‘ and security of its inhabitants. Based on the concept of a “green

city,” urban managers try to have the least destructive effect on the
ecosystems upon which cities rely. Green city is one of the
sustainable development approaches that reduce the environmental
footprint of cities. The purpose of this study is to evaluate the
situation of Mashhad metropolis in terms of the objective
characteristics of the green city. In this study, 14 indicators of
electricity consumption per capita, green space per capita,
population density, water availability, sewage availability, superior
public transportation network, urban mass transportation, traffic
reduction, annual production waste per capita, carbon monoxide,
concentration nitrogen dioxide, sulfur dioxide concentration,
particulate matter concentration, and air quality were exerted. To
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Received: entropy method, and the status of Mashhad city areas in terms of
25 August 2023 ) green city indicators, the VIKOR multi-criteria decision-making
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27 November 2023 method has been applied. The results shovyed that most areas _of
Mashhad are average and below average in terms of green city

VIKOR.

?g ﬁséz?ﬁber 2023 characteristics, and only District 9 is in very good condition (0.636).
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Extended Abstract

Introduction

Green city is one of the approaches to
sustainable development. A “Green city” is
an environmentally friendly city compatible
with  the concept of sustainable
development and can be used for the
welfare and security of its inhabitants.
Based on the concept of a “green city,”
urban managers try to have the least
destructive effect on the ecosystems upon
which cities rely. Green cities constantly try
to manage their environmental effects by
reducing waste, increasing recycling,
reducing  air  pollution, increasing
population density, developing open urban
spaces, and encouraging the development
of sustainable local businesses.

Green cities were first used to evaluate 30
European cities by the Economist
Intelligence Unit (EIU) in 2009 with the
financial support of Siemens and the aim of
reducing the environmental effects of
human activities in cities. In that study,
eight indices of carbon dioxide, energy,
construction, transportation, water,
recycling and land use, air quality, and
environmental governance were used.
Later, the Economist Intelligence Unit, with
the financial support of Siemens, evaluated
the status of the green city index in 17 Latin
American cities, 15 African cities, 22 major
Asian cities, and 27 cities in United States,
Canada, Australia, and New Zealand. In
recent years, even some Western Islamic
scholars have, in various publications,
shown that Islam is an ecological religion.
In Iran, the issue of protecting the
environment has not received much
attention regardless of its rich cultural and
religious background and its confirmation
in Article 50 of the Constitution of the
Islamic Republic of Iran.

Mashhad is the second metropolis of Iran,
located in North-East of Iran, and is one of
the counties of Khorasan Razavi Province.
According to the 2016 Iranian Population
and Housing Census, its population was
3057679 people (The Vice-Presidency of
Planning and Development of Mashhad
Municipality). In Mashhad, due to several
reasons including the presence of Imam
Reza Shrine (PBUH) and arrival of millions

of pilgrims per year, population growth,
increased garbage production (production
of 896534 tons of garbage in 2016 (The
Vice-Presidency of  Planning  and
Development of Mashhad Municipality), air
pollution (increased number of unhealthy
days from 46 days per year in 2015 to 88
days in 2016 for sensitive groups and 4
days of unhealthy air for all groups in 2016
(Center for Monitoring Environmental
Pollutants of Mashhad Municipality) the
2025 vision of the city has paid attention to
the environment in the form of five general
objectives; however, just like the national
level, no specific pattern for
environmentally-compatible urban
development, such as green city, is
determined.

Analysis of the green city index in Mashhad
metropolis can considerably contribute to
urban managers and planners in addition to
providing a pattern for evaluating the
present situation in other cities of Iran and
improving the quality of life regardless of
the current status of the urban environment
in lranian cities; we can preserve these
environments as parts of the natural
environment for future generations.

Methodology

In terms of its goal, the present study is an
applied one; in the study, drawing upon
other studies and library sources and
considering the conditions of Iran and the
metropolis of Mashhad in terms of green
city, 14 quantitative indices were exerted.
To this end, the required data for the
quantitative indices was gathered by library
research from the relevant institutions.
Next, the weights of quantitative indices
were determined using Shannon's entropy.
Then, using the VIKOR method of multi-
criteria decision-making, the status of
various districts of the metropolis of
Mashhad in terms of quantitative indices of
green city was determined. Finally, the map
of the spatial distribution of quantitative
indices was drawn using the ARC GIS
software package.

Results and discussion
In this study, to analyze the status of the
metropolis of Mashhad in terms of green
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city features, 14 quantitative indices were
used. Considering the value of the VIKOR
index ranges from O to 1, various districts
of Mashhad can be classified into five
categories; very satisfactory, satisfactory,
average,  unsatisfactory, and  very
unsatisfactory in terms of quantitative
indices of green city. The results of the
current situation of Mashhad showed that in
terms of objective indicators of the green
city, District 9 of Mashhad metropolis with
a value of VIKOR index of 0.056 is in first
place, and the seventh region with a value
of VIKOR index of 0.433 is in second
place. Also, based on the results of this part
of the research, District 5, with the value of
VIKOR index of 0.969, is in the last rank in
terms of objective characteristics of the
green city.

Conclusion

Similarly, the results of studies by Afshar
(2011) and Shabani et al. (2017) on Tehran
metropolis  are  indicative of the
unsatisfactory situation of Tehran (the
biggest metropolis of Iran) in terms of
green city features. Comparing the results
of the studies by Afshar (2011) and Shabani
et al. (2017) with the present study on
Mashhad (the second biggest metropolis of
Iran) reveals the necessity for a
comprehensive plan toward achieving green
cities. It should be mentioned that, due to
the specific conditions of Mashhad
metropolis and availability or unavailability
of the required data, the indices used in the
present study are somewhat different from
the ones used by Afshar (2011) and Shabani
et al. (2017).
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