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ABSTRACT

Rapid physical and population development and growth in recent decades has caused many
problems in cities, and Ardabil city has not been exempted from this due to its historical
antiquity and high population and physical growth. This research examines and evaluates
the land suitability index per capita in Ardabil city using the overlap model and spatial
analysis in the geographic information system (GIS) environment. The main purpose of this
study is to determine the per capita suitability of land for different urban uses and provide
solutions to improve planning and sustainable urban development. For this purpose, first,
spatial and descriptive data related to urban land use were collected from different sources
and then processed using spatial analysis tools in GIS. The research results show that the
use of this model can help identify suitable areas for future developments and optimize
existing uses. The findings of this research show that there is an inequality of compatibility
among some urban uses such as residential areas with more than 42%, educational use with
more than 35%, administrative use with 38%, medical use with 25% and sports use with
16%. They have neighboring uses. Tourist use with more than 80%, religious and cultural
use with more than 75%, and commercial use with more than 70% are in completely
compatible and relatively compatible conditions with their neighboring uses and have the
least incompatibility with other uses. Therefore, urban planners and designers should pay
special attention to the proper distribution of neighboring uses based on spatial-spatial
components, while allocating the best space to the uses needed to solve the current shortage,
in the programs related to future development. This study provides practical suggestions for
improving urban planning policies and land management in Ardabil, which can be used as a
model for other cities.
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Extended Abstract

Introduction

Per capita land area is one of the key indicators in urban planning, calculated by dividing the
total land area by the city's population. To assess the compatibility of per capita land area
with urban land use, the method of overlap modeling and spatial analysis can be employed.
In this approach, land use maps for the city and per capita land area are first prepared. Then,
through spatial analysis, areas with per capita land area above or below the city's average are
identified. Finally, using the overlap model, regions where the compatibility of urban land
use with per capita land area is optimal are determined. Evaluating the compatibility index of
per capita land area using overlap modeling and spatial analysis is a complex and crucial
research topic in the fields of urban development and the environment. Per capita land area
compatibility refers to the alignment and balance between land resource utilization and
desirable and sustainable development. Specifically, in urban environments, per capita land
area compatibility alludes to the equilibrium between various urban needs such as residential
areas, commercial zones, green spaces, and others, with the surrounding environment.

Study Area

Ardabil city is one of the big cities of Iran and the capital of Ardabil province. The size of
this city is 3810 square kilometers and the general appearance of Ardabil city is influenced
by the heights of Savalan (Sablan), Bagro (Talesh) and Bezghosh mountains, which are
enclosed by these natural factors. Ardabil city is one of the important regions of Iran and has
many historical monuments and buildings and natural attractions. This city is also the center
of Ardabil city. The population of Ardabil in solar year 2015 was 482,623 people, and this
figure reaches more than 588,000 people, including the population living in the outskirts of
the city. This city is located 219 km from Tabriz and 578 km from Tehran and is located
between the geographical coordinates of 37.45 to 39.42 and the north latitude 48.55 to the
east longitude 47.30 from the Greenwich meridian.

Material and Methods

In order to combine the overlap model and spatial analysis in evaluating the per capita
adaptation of the land, the following data are needed:

1. Urban land use map: This map should include detailed information about different urban
land uses. This information can include residential, commercial, industrial, green areas, etc.
2. Per capita land map: This map should show information about per capita land in different
areas of the city. Land per capita is usually calculated by dividing the land area by the
population of the city.

3. Geographical Information System (GIS): It is very useful to use Geographical Information
System to combine different data and perform spatial analysis and overlap between them.
This system allows you to display different data in the form of spatial layers in a common
environment and perform the required analysis.

By using these data and by using spatial analysis and overlap model, it is possible to identify
the areas that have optimal urban land use compatibility with per capita land and make
decisions related to urban planning based on these evaluations.

Result and Discussion
The current research is conducted to examine the compatibility between different land uses
and to analyze their compatibility with each other. In this research, overlapping modeling
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techniques and spatial analysis are used to evaluate the degree of compatibility between
different land use goals. This research can help how to optimize land allocation for different
uses and improve the management of land resources. To do this research, the following steps
can be done:

1. Definition of the research problem and objectives: At this stage, the research problem and
its objectives should be defined. In other words, why do we need land adaptation assessment
per capita and how is the overlap model and spatial analysis used for this purpose.

2. Data collection: In this stage, data related to different land uses are collected. This data
may include information from various sources such as maps, geographic data (GIS), land use
information, etc.

3. Defining the overlay model: In this step, the overlay model is defined. This model allows
you to determine the amount of coverage and interference between different areas. This
analysis can help in better understanding the connections between regions and ground
targets.

4. Spatial analysis: In this step, spatial analysis techniques are used to study the spatial
distribution of different targets on the ground. This analysis can help you make spatial
comparisons and show the degree of compatibility between different goals.

5. Evaluation of the compatibility index: Using the results of the overlap model and spatial
analysis, you can calculate the compatibility indices for different areas. These indicators may
help you make the right decision for land use based on its compatibility with different
purposes.

6. Interpretation and conclusion: In this step, the results obtained from the above analyzes
are reviewed and interpreted. This interpretation can help land resource managers to make
better decisions about land resource allocation.

In this research, with the help of overlapping analytical models and spatial analysis, the
amount of sharing and interference between different land uses was investigated. The items
mentioned in the following section are the findings of this research, which are listed:

1. Identifying areas of coverage and interference: using the overlap model, areas that are
simultaneously covered by two or more areas or different uses are identified. These regions
may have higher compatibility indices than other regions.

2. Comparison of compatibility indicators: With spatial analysis and detailed comparison of
the amount of coverage and interference between different land targets, different
compatibility indicators are examined. This comparison can indicate the prioritization of
regions based on the degree of compatibility with different goals.

3. Spatial communication analysis: using spatial analysis, it is possible to determine the
spatial communication between different areas. These connections can provide valuable
information about the influence of each other's regions on different adaptations and
development.

4. Introduction of compatible areas: By analyzing the results, it is possible to identify areas
that are more compatible with the main purpose of the research (for example, environmental
protection). These areas can be introduced as susceptible areas for sustainable development
programs.

Conclusion

One of the most important issues in urban land use planning is the separation of compatible
uses from incompatible uses. The present study shows that land use plays a very important
role in the process of urban development. However, the impact of human decisions,
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especially the growth of urbanization, causes significant changes in the quantitative and
qualitative observations of the city. Therefore, this issue has become one of the basic
priorities in resource management, sustainable development, and environmental protection
and requires serious attention in urban planning. Studies show that development and
construction on land can be sustainable only when it responds to the material needs and
social, cultural, and psychological needs of people in the present and future. Therefore, the
theory based on the sustainable development of land use relies on the three basic conditions
of land use diversity, flexibility, and sufficient support to manage land use for urban
development in the best way. The results obtained from the percentage of compatibility of
uses with neighboring uses in Ardabil city show that residential use with more than 42% is
in relatively incompatible to completely incompatible conditions with its neighboring uses.
Educational use with more than 35% is also located in incompatible to completely
incompatible conditions with its neighboring uses. Office use with 38 percent is also in
incompatible conditions. Therapeutic use with 25%, and sports use with 16% are also in
incompatible conditions with their neighboring uses. On the other hand, tourist use with
more than 80%, religious and cultural use with more than 75%, and commercial use with
more than 70% are in completely compatible and relatively compatible conditions with their
neighboring uses and the least incompatible with other uses.

Key words: Urban Geography, Land Use, Per Capita, Compatibility, Sustainable Development, Ardabil.
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