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Background and Objective: The increasing growth of urban environments
has brought environmental problems to cities in the 21st century. These problems
have led to the instability of urban environments. Various approaches have been
proposed to achieve urban balance and sustainability, one of which is ecological
city. The aim of this research is to investigate the role of physical development
and urban density in achieving ecological development in the city of Dorche.
Methodology: The research method in the present study is quantitative in terms
of paradigm, applied in terms of purpose, and descriptive-analytical in nature.
The method of data collection was library and survey; Shannon and Holdern
entropy model was used to evaluate urban sprawl, and GIS and SPSS software
were used to analyze the data.

Results and findings: The results of the research through the Shannon entropy
model show that the value of H between 1390 and 1400 is 1.5165 and 1.4084
respectively and the value of Ln (7) is 1.9459 and the entropy coefficient has
decreased between 1390 and 1400; the results of the Holdern model show that
between 1335 and 1400, about 92 percent of the city's physical growth was
related to population growth and 8 percent was related to the city's horizontal and
spiral growth; therefore, the conditions for the formation of mixed and intensive
use in terms of ecological structure are available in this city. Also, according to
the studies conducted from 1390 to today (1404), urban growth has been
controlled and the area of the city's boundary has decreased by 36 hectares
compared to the area approved in previous plans, and the horizontal and irregular
expansion of the city has been prevented; In fact, this change has caused the city
to move towards a compact city. This type of growth is in line with its ecological
potential and can contribute to the ecological development and sustainability of
the city economically, physically, and socially.
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EXTENDED ABSTRACT

Introduction

Over time, sustainable development has
gradually introduced diverse approaches
with diverse goals, including those in
which the issue of the environment is
more prominent and emphasizes the
relationship between city development
and the natural environment. An
ecological city is a city whose physical
and economic structures have been
formed with environmental
considerations in mind, or in other words,
in accordance with the conditions of the
natural environment. It should be noted
that the life and development of cities,
which is today referred to as
sustainability —or sustainable urban
development, is closely linked to
maintaining the quality of the urban
environment  and ensuring  and
maintaining its health; it can perhaps be
said that the main threat to the
sustainability of cities is the pollution of
their ecosystems through irresponsible
presence, activity, and management in
them (Rahnamei et al., 2013: 195). An
ecological city does not have a purely
physical view of the city and
encompasses a set of dimensions and
characteristics of the city to achieve
sustainability. Currently, at the global
level, an ecological city encompasses
three important pillars of sustainability:
environmental issues, economic issues,
and social issues; In an ecological city,
unlike other theories of a sustainable city,
environmental issues surround the
biggest and most important issues, social
issues and quality of residence are
secondary, and economic issues are last;
therefore, many experts have suggested
this form of city as the best operational
option for a sustainable city. Therefore,
the main concern of this research is what

a sustainable ecological city form can be
like? And how can it be achieved?

Methodology

The research method in the present study
is quantitative in terms of paradigm,
applied in terms of purpose, and
descriptive-analytical in nature. The
method of collecting information was
library and survey. The Holdren and
Shannon entropy models were used to
evaluate urban sprawl, and GIS and SPSS
software were used to analyze the
information.

Results and Discussion

Sustainable development has gradually
proposed various approaches with
various goals over time, including these
approaches in which the issue of the
environment is more prominent and
emphasizes the relationship between city
development and the natural
environment, the ecological city;
Sustainable city in the form of ecological
approach and compact city form and its
potentials which are the accessories of
this type of sustainable urban growth and
can have an effective role in creating
sustainability of urban environments. The
results of the research through Shannon
entropy model show that the value of H
between 1390 and 1404 is 1.5165 and
1.4084 respectively and the value of Ln
(7) is equal to 1.9459. As can be seen, the
entropy  coefficient has decreased
between 1390 and 1400. Since there is a
distance between the obtained entropy
value and its maximum value, it can be
said that Darcheh city has low density
and is moving towards density.
Therefore, this city has the potential to
become a compact city with mixed use
due to its proximity to the Isfahan
metropolis and its ecological potential.
Also, the assessment of the intensity and
physical expansion of the city shows that
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from 1956 to 1986, population growth
and urban growth in Darche city were
completely consistent with each other,
and between 1996 and 2006, the
population growth trend in the city area
was reversed, and the physical expansion
of the city exceeded the population
growth of the city, causing uncontrolled
urban growth to occur during this period.
According to the studies of the
comprehensive urban plan and its
notification since 2011, not only has
urban growth been controlled so far
(1404), but 36 hectares of the city area
has been reduced compared to the
approved area of the city guide plan, and
horizontal and uncontrolled expansion of
the city has been prevented, and the city
IS moving towards a compact city.

Conclusion

It can be concluded that urban dense and
multi-core ecological growth is important
in various ways, which are mentioned as
follows: from a social perspective, it
increases access to urban services,
promotes social justice, affordable
housing, and urban livability; from an
economic perspective, this type of urban
growth supports local businesses, reduces
infrastructure costs, reduces the cost of
intra-city travel, provides sustainable
income, and increases job diversity; and
from an environmental perspective, it
brings benefits such as reducing
environmental pollution, reducing
material and energy consumption,
retrofitting, and integrating the urban
fabric, which contributes to urban
sustainability.
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Figure 1: Location of the study area (Source: Authors, 1404
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Table 1: Documentation of the dimensions and indicators of the ecological city of Darcheh (Source: Authors, 1404)
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Table 2: Evaluation of dimensions and indicators of the ecological city of Darcheh (Source: Authors, 1404)
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Map 2: Maps representing ecological city indicators (Source: Authors, 1404)
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Table 3: Compression detection model (Source: Authors, 1404)
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Table: 4 Calculation of changes in entropy coefficients in the city of Dorcheh 1404-1390 (Source: Authors,
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