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ABSTRACT

Received:19/10/2020 Continuous urbanization over the past decades has caused a large concentration of human population
Accepted :15/06/2021 i these areas. Due to the rapid growth of the population and the rapid development of urban disorder
in Iran, changes in land use and land cover are occurring rapidly and the sustainability of cities is
decreasing day by day. Therefore, understanding the effects of urban growth on the ecosystem and
determining the relationship between urban dynamics and ecological security are vital for effective
urban planning and environmental protection, to support and support sustainable development.

The purpose of this study was to monitor and predict land use changes over a 4 year period (2040-
2000) with the Markov Chain Model (CA-Markov) in the Lavasanat Basin of Tehran Province and to
evaluate the ecological security of this area over time periods. Landsat satellite imagery was used to
investigate land use changes. According to the existing land use in the area, five land uses were
considered, barren land, pasture land, irrigated land and agricultural and agricultural land. To quantify
the landscape patterns in class metrics of NP, LSI, 1JI, CA, PLAND and LPI. And NP, LSI, JI, ED,
PD and SPILT metrics were calculated on the landscape surface.

Forecasting results for 2040 shows that at each floor level, the number of spots other than the Bayer

KeYWO_rdSﬁ _ floor will decrease with the current trend. This phenomenon will be due to the merging of small stains
Ecological Security, in previous years and to other classes due to the disappearance of small stains that will in most cases
Land Use Changes, become built-up lands and on the surface of the landscape. Changes will reduce the number of spots,

Lavassanat, Landscape | make the shape easier and more regular, and increase the consistency of the landscape.
Metrics, Urbanization.
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Extended Abstract natural and ecosystems to impenetrable urban levels
have caused significant environmental and ecological

1- Introduction .
problems. It has emerged around the world and is

rbanization can promote socio- changing the population, industrial structure and

economic development and improve patterns of urban landscape. Human activities in the

the quality of human life, but field of construction have brought about many

irreversible changes from semi- changes in the appearance of the land. The ecological

consequences of urban development can be
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In other words, continuous urbanization in recent
decades has led to a very high concentration of
human population in these areas. in fact, on the one
hand, the erratic expansion of urban structures and,
on the other hand, the significant reduction of land
with ecological serviceability have limited the
sustainability of urban development.

As a result, how to ensure the structural stability
and functional security of natural ecosystems for
sustainable urban development has become a global
issue. Therefore, studying the processes and pattern
of land appearance provides important information
for ecological protection and management, which
can show the composition and distribution of land
appearance factors. Therefore, the study of
ecological security should not only consider the
processes and patterns of land appearance, but
should also consider the impact of land appearance
factors that can reflect the structure and function of
land appearance on ecological security.

2- Methods and Material

The land use was extracted during the study period
(2000, 2010, 2020) using two series of data,
Landsat satellite images and high-resolution
images. Landsat satellite images have been used for
densely populated areas so that Landsat images can
be extracted using existing classification algorithms
and 15 meter resolution. In many areas, the study
area is located individually in low-density villages,
or the distance between each other is such that it
cannot be extracted using Landsat images. Also,
land use extraction in these areas using Landsat
images greatly reduces the accuracy of the results,
and land use / land use maps cannot be used for
subsequent evaluation steps, such as assessing land
use / land use changes and anticipating future
changes. Therefore, in such areas, it was preferable
to digitize the user interface using high spatial
resolution images, despite spending a lot of time.
Finally, the results of the two methods were merged
to create a coherent land use map / coverage over
the three time periods. Finally, according to the
studies, the objectives of the study and considering
the overlap between some metrics, at the level of

metric class 6, NP, LSI, 1JI, CA, PLAND and LPI
were selected. At the land surface level, 6 metrics
were used for NP, LSI, JI, ED, PD and SPILT .

3- Results and Discussion

The results of the classification of images show that
the value of the accuracy of the overall accuracy of
the classification for the years 2000, 2010 and 2020
is 95.72, 96.26 and 95.32%, respectively, and the
coefficient value. Kappa was 0.948, 0.943 and
0.936 for all three years, which is at an acceptable
level.

The classification of images using the maximum
probability algorithm showed that there are five
floors of built-up areas (urban area, villages,
industries and roads), barren lands, pasture lands,
water levels and garden and agricultural lands in the
area.

After preparing the land use maps, the changes were
revealed and the changes occurred during the three
study periods. In the 2040 forecast, the Markov
chain was used in the first step, so that first the
classified image of 2000 and then the classified
image of 2010 were introduced to the model,
through which the conversion matrix was obtained,
in other words. The training system was used to
predict the year 2040, after which the 2020 image
was introduced to the model along with the
conversion matrix obtained from the previous
period, and the 2040 forecast was obtained.

4- Conclusion

The results of the 2040 Earth Coverage Forecast
show that the small distances between urban and
rural areas, low-density and scattered settlements in
the region that have no physical or geographical
constraints on construction, will lead to larger spots
in the future. And human interconnection will be
built, which will reduce the number of spots and
disintegration, make the shape simpler and more
regular, and increase the continuity of the surface of
the earth. At the level of each floor, the results show
that with the continuation of the current trend, the
number of spots, except for the barrier floor, will
decrease in other floors. This phenomenon will
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occur in the constructed lands due to the
interconnection of small spots in previous years and
in other floors due to the disappearance of small
spots, which in most cases will turn into constructed
lands.Certainly, increasing the infrastructure and
human activities, regardless of the region's capacity,
will pose many problems for the region's ecological
security in the future. In fact, it is necessary to
formulate management programs based on the
principles of sustainable development, assessment
of land potential and proper use of resources to
prevent changes in the region's landscape and
maintain its spatial continuity. The development
plans of this region should be based on the
principles of protection and protection of
horticultural and agricultural areas, otherwise with
the current trend, natural coverings will be
destroyed and human uses will increase according
to the forecast.

Keywords:Ecological Security, Land Use Changes,
Lavassanat, Landscape Metrics, Urbanization.
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