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ABSTRACT

The landscape refers to the spatial structure and organization
of natural and human elements in a region, shaped by human
activities and natural processes. Metrics serve as key
analytical tools in assessing and measuring the characteristics
and performance of the landscape. This research examines the
ecological structure of the city of Urmia, emphasizing the
concept of landscape and its metrics, in order to propose
corrective actions for improving its ecological processes. To
identify the components of the landscape of Urmia, land use
maps were utilized. Subsequently, for data modeling,
landscape metrics (CA, NP, MPS, MSI, ED, SHEI, SHDI)
were analyzed using the Patch Analyst extension. Finally,
after hexagonal grid mapping of the area using a patch grid,
the desired metrics for the hexagonal networks were
calculated. The results obtained from the metrics indicate that
the increase in distance and dispersion of patches, along with
the reduction of their ecological connectivity, has led to
fragmentation and a decrease in the integrity of the green
space in the city of Urmia. Based on the findings, it can be
concluded that the use of landscape metrics can help identify
the challenges and opportunities present in the sustainability
of green spaces and improve the quality of life for residents.
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Extended Abstract

Introduction

In recent years, the trend of urban development
in various parts of the world, especially in
developing  countries, has  significantly
increased. This unbalanced expansion has
directly impacted the ecological structure of
cities and their green spaces, leading to the
fragmentation and degradation of these areas.
According to recent research, these changes can
result in a decrease in biodiversity, an increase in
pollution, and a decline in the quality of life for
urban residents. Therefore, design with an
ecological development approach serves as a tool
for controlling and guiding urban development
and activities, as well as enhancing the quality of
the urban environment. Today, the use of
landscape structure methods, which essentially
represent the ecological structure at the
landscape scale, provides a new capability to
address land use planning needs and
development supply. Thus, studying the
ecological  structure of Urmia's urban
environment through landscape metrics, in
addition to diagnosing the current situation, can
offer practical solutions for preserving and
improving the urban environment. This review
can serve as a roadmap for professionals,
planners, and urban policymakers in Iran and
other countries, highlighting the importance of
considering environmental dimensions in urban
management.

Methodology

The research method of the present study is
classified as applied research in terms of its
objective and descriptive-analytical in terms of
its nature. This study examines and analyzes the
urban ecology structure of Urmia using
landscape metrics. To achieve the research
objectives, two methods were employed for data
collection: library and field methods. In the
theoretical section, information necessary for
conducting the research was gathered by
referring to books, journals, and online
databases. In the field research section, the land
use of green spaces was first identified, and then
landscape metrics (CA, NP, MPS, MSI, ED,
SHEI, SHDI) were examined for data modeling
using the Patch Analyst extension. Subsequently,
after grid-networking the area in a hexagonal
format using patch grid, the desired metrics for
the hexagonal networks were calculated.
Results and discussion

The use of landscape metrics is the best method
for comparing the state of the landscape over
time and serves as a suitable tool for identifying
the precise relationship between the structure and

function of its various land uses. In this study,
seven landscape metrics at the class level were
utilized using the Patch Analysis plugin. To
analyze and understand the landscape metrics,
reliance was not placed on a single index;
instead, a set of metrics was analyzed to gain a
better understanding of the dynamics of
ecosystems and the structure of the landscape.
The results of the analysis of the connectivity
metrics of the landscape of the city of Urmia
indicate that the increase in urban population,
along with the implementation of urban
development plans and irregular constructions,
has disrupted the ecological connections between
habitats and green areas, leading to a reduction in
ecological connectivity in the city's landscape.
This situation has ultimately resulted in a
decrease in environmental resilience. In other
words, based on the values obtained from these
metrics, the level of ecological connectivity in
green areas has decreased, and the distances
between similar ecological areas have increased.
Conclusion

The results of this study indicate that the
landscape serves as a key tool for understanding
and analyzing the complex interactions between
natural and human elements in an urban
environment. Given the specific geographical
and climatic characteristics of Urmia, a decisive
understanding will not only benefit urban
planning but also provide science- and data-
based solutions for the environmental challenges
ahead. Analyzing various metrics not only helps
describe the current ecological status of the city
but also enables the identification of strengths
and weaknesses in the spatial structure and
establishes smart options for managing these
points. The increase in the density of green
spaces in Urmia can lead to improved air quality,
reduced heat island effects, and enhanced public
well-being. Additionally, biodiversity plays a
crucial role in increasing  ecosystem
sustainability and strengthening the
environmental capabilities of the city. These
results emphasize the necessity of integrating
infrastructure and environmental policies. On the
other hand, the research findings indicate serious
challenges present in Urmia, including the
reduction of green spaces due to unplanned
development and its negative impacts. In this
context, attention to natural environments and
the preservation of biodiversity is essential not
just for environmental sustainability.
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