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19 February 2023 these metrics have been developed specifically for urban studies, focusing on spatial patterns such
Accepted: as density, sprawl/compression, centrality, land use mix, connectivity, or accessibility. The current
21 February 2023 research is applied in terms of purpose and in terms of descriptive-analytical method and based on
;gﬂ';‘:;‘é;;"ne; remote sensing data. In this research, firstly, the land use map of 2013 and 2015 was prepared
using Landsat satellite images and using ENVI 5.3 software with a supervised classification
method in 4 classes of urban space, fields, gardens and man-made wastelands. . which shows the
ecological changes of the green space of the study area in a period of 7 years. Then the land use
changes of the region were prepared with the help of ArcGIS and finally analyzed using Fragastas
Ecemgi';islzstructure, software. The findings of the research show that the green space of the city of Soumesara is
Green space, decreasing and turning into a man-made space, that indiscriminate constructions have had
Land landscape, important effects on the ecological structure of the region, as a result of which the green and
Someh Sara, barren spaces are not used for residential purposes. and the highest rate of conversion of green
Gilan. space use to artificial uses and after that was waste use.
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Extended Abstract

1. Introduction

Today, urban environments are increasingly
important in terms of resilience and healthy and
sustainable ecosystems. Over the past 40 years, the
rate of urbanization has inreasead more than double
(OECD, 2020). Meanwhile, it is predicted that by
2050, the amount of population living in the world's
cities will reach more than 60% (UN, 2018).
Therefore, the cities will not be able to meet the

needs of this increased population and this will
cause double pressure on the urban ecosystem.
Understanding the landscape patterns and the
concept of urban ecology is essential for urban
management. After that, the landscape ecology
debates were raised in the 1980s and advanced a lot
in the 1990s. The image of the land studies the
composition of the structure and functions of the
image of the land based on various metrics that are
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used to quantify the features of the image of the
land, including diversity, communication (Afrakhte
et al., 2014: 198). Based on the studies, it can be
seen that most of the natural (vegetation) and
unnatural (man-made) phenomena are facing
changes (irregularity, dispersion) over time. natural
and man-made within a certain period of time.

2. Method and Material

In this research, by using land surface metrics,
using Fragstats software, the amount of scattered
surface of 4 types of man-made uses, orchards, and
agricultural lands has been investigated. Soumesara
city, which has an area of 579.68 square kilometers.
And the population of this city is 47083 people
based on the last census of 2015. It is located in
Gilan province. The longitude of this city is 04:19
049 and its latitude is 54:17 037. The city of
Soumesara constitutes 4.12% of the area of Gilan
province. The physical growth of the city of Suma
Sera was dense and coherent in the past, but now it
is scattered. The purpose of this research is to
measure the physical expansion of green space in
the period of 2014-2021, which has been calculated
through satellite images and spatial metrics.

3. Results and Discussion

3.1. Analysis of land use maps

According to the information obtained from the
satellite images of 2014, the use of man-made urban
space is the largest with 35,545.21 hectares and the
barren lands with 10,093.62 are the smallest. Also,
in the satellite images in 2021, which is related to
the studied area, it is clear that the highest amount is
related to man-made urban space with 68.44244
hectares and the lowest amount belongs to barren
lands with 18.4800 km. By comparing the years
2014 and 2021, it was found that the man-made
space has increased and the green space and barren
lands have decreased. According to the obtained
results, it is clear that the increase in man-made
space is due to the recent activities of the
municipality of the region, which due to the
structural changes in the previous vegetation of the
region will not function as before. The largest
amount of changes between 2014 and 2021 is

related to the urban space, which increased by 13
percent, and then the barren land, which decreased
by 8 percent.

3.2. Analysis of metrics at the class level between
2014 and 2021

The evaluation of the number of spots showed that
the number of spots in the green and barren floor
has increased. The biggest change in the number of
spots during the period of time was related to the
use of green space. The increase in green spots
indicates fragmentation and disturbance in the land,
which is caused by the expansion of man-made and
barren lands. Comparing the density of spots on the
surface showed that the density of spots increased
in green spaces, but decreased in man-made and
barren areas. This means that the man-made space
is scattered and the man-made and barren space is
more fragmented than the green space class. Based
on the results, the biggest spot showed that the
reduction of the biggest spot is related to barren
lands, which shows that the integrated destruction
of land cover is for barren lands. Reducing the scale
of the biggest spot for barren lands means excessive
use of barren lands in the direction of using and
turning some parts of barren lands into man-made
lands and green spaces. The analysis of the shape of
the land shows that the use of barren lands with the
highest number (change) has led to more
complexities and an increase in the irregularity of
the shape of the spot. The assessment of Sanjeh
gave the highest ratio of edge density to barren land
use and during the study period, this ratio has
increased. The area of the spot in man-made land
use has increased more than two vegetation land use
and barren land use (89.28) and then barren land
use has the second place with 35.63. Vegetation
with a negative value of 75.24 shows the decrease
of this land use and turning it into man-made land
use. Mps or average spot size other than green
space has increased in barren and man-made land
use . The analysis of the mean shape of the spot
(MSI) in the green space is decreasing and in the
barren and man-made use it is associated with an
increase . Based on the changes in the percentage of
land cover (Plan), the percentage of barren and
man-made lands has increased in the period from
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2014 to 2021, and the percentage of green space use
has decreased, which indicates that the expansion of
urbanization leads to the loss of green spaces from
the total land. Agriculture and gardens have been.
According to diagram number 12 (fractal) in the
topic of green space usage in 2014, it was 1.0379
and this amount has reached 1.2955 in 2021.

4. Conclusion

Based on human activities and natural phenomena,
the face of the earth is always changing, therefore,
for the optimal management of natural areas,
knowing the ratio of changes in land use is
considered essential in planning. Changes in land
use cover are important for current and future
planning of land use in the direction of sustainable
development, and understanding the structure and
how to combine patterns of the land surface will
lead to integrated planning and planning of the land
surface, which can help reduce the degradation of
the land surface. slow down and prevent the
degradation of the quality of land use (Nazarnejad
et al., 2018). The findings of the research show that
the green space in the city of Soumesara is
decreasing and becoming a man-made space, that
the indiscriminate constructions have had important
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Overall Accuracy = (47/54) 8703707
Kappa Cosfficient = 0.8090

Ground Truth (Pizels)
ityld3

ayerldl cropld?  gardenldd Total
Unclassified 0 i 0 i
city 25 il a 0 25
bayer 0 10 0 0 10
crop 0 i 2 0 2
garden 0 3 4 10 17
Total 25 13 6 10 54
Ground Truth (Percent)
Class cityld3 bayerldd cropld?  gardenldd Total
Unclassified 0.00 0.00 .00 0.00 0.00
city 100.00 0.00 0.00 0.00 46.30
bayer 0.00 76.92 000 0.00 18.52
crop 0.00 0.00 33.33 0.00 3.70
garden 0.00 23.08 66.67 100.00 3148
Total 100.00 100.00 100.00 100.00 100.00
Class  Commission Onission Commission Onission
(Percent) (Percent ) (Pizels) (Pizels)
city 0.00 0.00 025 025
bayer 0.00 2308 0/10 313
crop 0.00 56.67 02 46
garden 41.18 0.00 717 010
Class Prod. Aco User Acc Prod. Acc User Acc
(Percent ) (Percent ) {Pizels) (Pizels)
city 100.00 100.00 2525 25725
bayer 76.92 100.00 1013 1010
crop 33.33 100.00 275 22
garden 100.00 568.82 1010 10417
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