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ARTICLEINFO ABSTRACT

Keywords Due to the significant increase in land change, which causes the
Land use conversion of agricultural lands and gardens to other uses, in recent
Urban ecology years, agricultural lands have been seriously damaged, which has
Land landscape caused the destruction of the land's cinema. The purpose of this
Ecological risk research is to investigate the damage in the four cities of Urmia,
Urban development Miandoab, Naqdeh, and Mahabad. This research is both descriptive-

analytical in terms of methodology and practical in terms of purpose.
To study and analyze the theoretical definitions of landscape and land
use, the library method of searching for internet sources, dissertations,
and authoritative Persian and foreign articles has been used. In this
preliminary research, the images needed for the research were
prepared from the Landsat satellite in a certain time and space domain.
The review period was a 30-year period between 1990 AD and 2020
AD. These images were obtained from the Landsat satellite and TM
and TIR/OLI sensors on the same date of the year. After obtaining the
data, it was first used and pre-processed. Then, using the required
software, maps of the change of use are used. In the stage to reach the
level of ecological risk of each class, the weight is considered for each
class, and with Fragstats 4.2 software, based on the obtained
percentages, it is determined what level of risk each area has, and it is
classified by The classification of the risks in the GIS environment was
done in the most convenient areas based on the process of

Article History: improvement or reduction of ecological risk. The general conclusion

53‘;3.',{62614 of the research according to the land use maps showed us that from
Received in revised form: 1990 to 2020, the area of pastures, orchards, agricultural land, and
3Al oct2g24 water has decreased and the area of urban space and wasteland has
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Extended Abstract

Introduction

Iran is also one of the countries that, in the last five decades, has faced the rapid growth of
urbanization and the increase in migration to the cities, which has caused the sudden and
unnatural expansion of these cities and the destruction of fertile lands and natural resources and
compensation damages. Inevitability has become part of nature. As a result, there have been
many changes in land use and land cover, and as a result, important structural disturbances such
as the destruction of forests, the conversion of gardens and fields into built-up uses, and the
severe pollution of the sea and rivers in the face of Iranian cities. It has led to a change in the
function and disturbance of the ecological balance in the cities. Due to the increase in land use
changes, mainly due to human activities, it is necessary to monitor vegetation changes, evaluate
trends, and investigate their environmental effects for future planning and resource
management. On the other hand, the lack of attention to land use changes in the last few decades
has created many environmental problems, such as pollution of water, soil, etc., on the basis of
which the investigation and analysis of land use on different scales with the aim of sustainable
development and proper management of the environment and natural resources are essential. On
this basis, in order to understand the mutual and complex relationships between cities and
ecosystems in different regions, as well as to investigate the environmental effects of city
growth beyond its physical boundaries, it is necessary to investigate the effects of urban growth
and ecological risk on a wider scale than the city in question. The study should be done to
clearly identify the changes that have been made in the landscape of that area. In this research,
an attempt is made to examine the extent of horizontal expansion in the four cities of Urmia,
Miandoab, Naqdeh, and Mahabad and to evaluate its effect on the landscape and its ecological
risk.

Methodology

In terms of the general research approach and its nature, this research is descriptive-analytical
and practical in terms of its purpose. Also, for compiling the theoretical topics of land surveying
and land use, the library method, searching for internet sources, dissertations, and valid Persian
and foreign articles have been used. In order to determine land use changes, Landsat satellite
images were used, and initially, raw images were downloaded from the USGS website. In order
to investigate the pattern of the landscape and the amount of destruction of the land and identify
the changes in land use, there is a need to carry out this research over a longer period of time.
Mahabad, Naqgdeh, and Miandoab were obtained from the Landsat satellite. The time interval of
the extracted images is 10 years, and the data of the images were selected so that they have the
same season as far as possible in terms of vegetation. Accordingly, the images of the summer
season (July) were used more due to the lack of cloud cover and pasture cover. Also, to examine
the ecological risk of each class, weights were considered for each class, and with the help of
Fragstats 4.2 software, based on the obtained percentage, it was determined how much risk each
area has, and with the class The classification of risks in the GIS environment was done to more
easily examine the areas based on the increasing or decreasing trend of ecological risk.

Results and Discussion

The high population density and the rapid expansion of urban uses in the four cities in question
have significantly changed the structure of land use and the pattern of the regional landscape
and caused a series of ecological and environmental problems. The results of the research show
that the extent of garden and agricultural land in these four cities has been reduced by
converting them to urban use. As we progress from 1990 to 2020, the ecological risks will also
increase, which is the result of the rapid and unlimited expansion of these cities, which will lead
to an increase in ecological risks and the deterioration of environmental conditions. In general,
in all the cities under our study, agricultural land, gardens, and pastures have turned into
wasteland and urban space, which has caused a significant increase in high-risk areas and
environmental problems. It is necessary to improve the environment and protect the ecological
balance of land use. Human activity causes significant changes in land use and affects the
landscape of garden and agricultural land use. In recent years, with the trend of increasing
population and changing the uses of pasture land, gardens, and agricultural land to barren land
and especially city space, it has brought environmental risks to different areas. Ecological risk



assessment helps us identify the amount of change in each region and investigate which regions
have high or low risk. According to the prepared maps, the amount of risk in each region is
divided into 5 categories, which include areas with very low risk, low risk, medium risk, high
risk, and very high risk. How much it will be paid. It should also be noted that the validation
numbers used in the field of ecological risk, which are weighted based on each land use in the
area.

Conclusion

The focus of this study is on land use changes and ecological risk on four cities in four plains
leading to Lake Urmia. The results of land use changes and its analysis show that many changes
have occurred in the land use of the studied urban areas. The results of the investigation of the
urban growth pattern of the four cities in 6 layers of gardens and urban green space, agricultural
land, barren land, urban space and pasture and water shows that in a period of 30 years, the area
of pasture, gardens, agricultural land and water has decreased and increased. The area of urban
space and wasteland has been increased. This process has continued from 1990 to 2020 and has
caused many high-quality agricultural lands to change use. However, there are differences
between the studied cities. For example, the city of Urmia has undergone more changes than the
city of Mahabad, but the general result of the studied cities shows a lot of land use changes
around Lake Urmia. Ecological risk assessment was classified into five risk categories from
very low to very high risk. The results of ecological risk-taking show that between 1990 and
2020, the level of risk has decreased at a low level. Urmia city has increased from 52% to 23%
and Naqgdeh, Mahabad and Miandoab cities from 25%, 57%, 27% to 8%, 32%, and 4%
respectively, and in contrast to the risk in the very high class, there has been an increasing trend
and the cities of Urmia, Naqdeh, Mahabad and Miandoab reached 39, 32, 16 and 13 percent
from 8, 9, 3 and 4 percent, respectively. These results show that the ecological risk of the
studied cities has increased in the last 30 years. One of the important effects of this increase in
ecological risk will be the negative impact on Lake Urmia, which will have a reciprocal effect
on the increase in ecological risk.
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