Journal of Sustainable City, 6 (3), 2023

Journal of Sustainable City

Online ISSN: 2476-6151
Journal Homepage: www.jscity.ir

Research Paper

Analysis of Land Use and Landscape Changes in Urban and Peripheral Regions
The Case Study of Shahroud City

Saeed Hossein Abadi *=3 | Ebrahim Akbari °

2, (Corresponding Author), Department of Geography, Faculty of Humanities ,Bozrogmehr University of Qaenat, Qaen, Iran
Email: Hosseinabadi@bugaen.ac.ir

b, Department of RS & GIS, University of Tabriz, Tabriz, Iran

Email: e.akbari.2791@gmail.com

ARTICLEINFO ABSTRACT
Keywords: This research aims to investigate the changes in land use and
Land Use, landscape of Shahroud city from 2000 to 2021 and its forecast for
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Shahroud City. classified in ENVI 5.3 software using the maximum likelihood
algorithm. Then, the produced maps were entered into the
FRAGSTATS 4.2 software to measure landscape ecology metrics.
The results of the research showed that in the period (2000 to 2031),
the total area of rangelands was relatively stable; the area of the built
environment increased by 2.48%, and croplands and orchards
increased by 1.32% per year. At the same time, the area of vacant
lands has decreased by 1.03% annually, which shows that a large
part of these vacant lands has been changed in favor of built (urban
and rural) croplands and orchards. Although, in the studied period,
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Extended Abstract

Introduction

This research aims to investigate the
changes in land use and landscape of
Shahroud city from 2000 to 2021 and its
forecast for 2031. Shahroud city, as the
second population and economic center of
Semnan province, has grown significantly
in recent decades. The changes in the
population of Shahroud city between 1956
and 2016 have shown this city's significant
population and spatial growth in these 60
years. The physical expansion of the city
has been accompanied by the dispersion of
built-up elements such as roads, facilities,
infrastructures, and buildings and the
increase of distances between different
places and the merge of nearby villages to
the city boundaries and all of these
processes change the land cover/use and
landscape, which ultimately challenges the
sustainable development of the region and
the city. Therefore, this paper examines the
past and future trends of land use and
landscape changes in Shahroud using
ecological metrics of landscape.

In this research, it is intended to answer the
following questions:

- What has changed the land use pattern in
Shahroud city based on the ecological
metrics of landscape from 2000 to 20217

- How has the landscape of the studied area
changed between 2000 and 2021?

- How will be the pattern of land use and
landscape of the studied area in 2031?

Methodology

A descriptive-analytical approach
characterizes the present research. The data
was obtained through Landsat satellite
images - images of ETM+ for 2000 and
2010 and OLI for 2021-. After corrections
and pre-processing operations, these images
were classified in ENVI5.3 software using
the maximum likelihood algorithm. Then,
the produced maps were entered into the
FRAHSTATS 4.2 software to measure
landscape ecology metrics. The metrics
used in this research are Number of
Patches(NP), Class Area(CA), Percentage
of landscape(PLAND), Means of Patch
Size (MPS), Largest patch index (LPI),
Shannon's Diversity Index(SHDI) and

Interspersion Juxtaposition Index (131).

Results and discussion

The results of the research showed that in
the period (2000 to 2031), the total area of
rangelands was relatively stable; the area of
the built environment increased by 2.48%,
and croplands and orchards increased by
1.32% per year. The area of vacant lands
has decreased by 1.03% annually, which
shows that a large part of these vacant lands
has been changed in favor of built (urban
and rural) croplands and orchards.
According to the PLAND index, which
represents the share of each land use in the
entire landscape, the largest area belongs to
vacant lands. Although the share of this
class has decreased from 66.5% in 2000
year to 55.49% in 2021, it is still the
dominant land use in the landscape of
Shahroud. At the beginning of the period,
the share of the built environment was
13.04% of the total area, which reached
20.14% at the end of the period, and its
rank was upgraded from third to second.
The PLAND index of rangelands did not
change significantly in this period, and its
share in 2021 was about 6.68% of the total
area. Even though the share of cropland and
orchard class increased from 14.96 to 19.69
percent, its rank has degraded from second
to third. Although, in the studied period, the
metrics of Means Patch Size (MPS) and
Largest Patch Index (LPI) for the
rangeland, built  environment, and
agricultural and orchard lands have
improved, the changes in the Interspersion
Juxtaposition Index (1JI) show a tendency
to interspersion of these land uses during
the time. The highest amount of 1JI belongs
to vacant lands, followed by built-up lands;
rangelands have the lowest amount. On the
scale of the general landscape, the decrease
in the metric of CONTAG and LPI and the
increase in NP and SHDI indicate that the
landscape of Shahroud has become more
disintegrated and dispersed.

Conclusion

The most important points that can be
obtained from the study of land use changes
and the landscape of Shahroud city and its
surroundings consist of the following:
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1- The physical expansion of Shahroud city
has mainly occurred in a sprawl pattern. It
has led to the increasing dominance of built
environments in the landscape, which has
played an important role in the
disintegration of the landscape.
2-Maintaining the area and share of
rangelands is a positive point. However,
this class's decreased integrity and
increased fragmentation are considered
negative points due to their effect on
ecological unsustainability.

3- The area of orchards and croplands
increased, and consequently, its share in the
landscape has increased. A positive
assessment can be made about the non-
decrease of the area of this land use despite
the city's physical growth. However,
whether the increase in its area has negative
ecological consequences depends on factors
such as water and soil resources
management, preservation of natural
vegetation and rangeland, etc., which are
not discussed in this research.

4- The vacant lands have been faced with a
decrease in area and an increase in
fragmentation due to the change of this land
use to other uses, especially the built
environment.

Finally, if land use changes continue until
2031, the region's landscape will be more
fragmented and dispersed. Therefore, it is
necessary to control urban sprawl by
applying  strategies such as infill
development and focusing on the
management and protection of rangelands
and agricultural lands so that this process
changes the direction of ecological
sustainability.
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