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One of the important conditions for optimal use of land is obtaining information about land
use patterns and their changes over time. Land use is usually defined based on human use
of land, emphasizing the role of land in economic activities. Today, remote sensing
technology is considered as the main element in land use monitoring. The aim of the
current research is to extract land use maps for the years 2000 and 2021 in Firozabad
Khalkhal region and to investigate the changes made in the studied time period in the
region using the images of ETM and OLI sensors of Landsat satellite. Also, checking the
capability of basic pixel and object-oriented methods for land use classification is another
goal of this study. In the current research, the object-oriented technique s nearest neighbor
algorithm and the vector machine method supporting the pixel-based algorithm have been
used for land use classification. Then, to verify the accuracy of these two methods, the
overall accuracy and Kappa coefficient were extracted. The results of this evaluation show
the high accuracy of the object-oriented method in extracting land use classes. Based on
the results of the detection of land use changes in the studied time period, the highest
amount of changes occurred is related to the use of good pasture to poor pasture with a
value of 51.72 square kilometers, followed by forest to good pasture with a value of 30.11
and the lowest changes It is related to the use of pasture and water with the amount of 0.03
square kilometers. The reasons for these changes can be the increase in population, climate
changes and precipitation fluctuations and temperature increase. The use of more
parameters such as scale, shape, compactness, color, texture, smoothness criterion and
pattern for land use classification in the object oriented technique can be considered as an
innovation of the present study.

Cite this article: Ebadi, E., Esfandiari Darabad, F., Asghari Saraskanro, S., Mostafazadeh, R., Mollanouri, E. (2024).
Investigation of land use changes using object-oriented and pixel-based techniques Case study: Firoozabad
Khalkhal Basin. Journal of Geography and Planning, 28 (87), 261-275

m . http//doi.org/10.22034/GP.2023.52092.3014

© The Author(s).

Publisher: University of Tabriz.

DOI: http//doi.org/10.22034/GP.2023.52092.3014



mailto:ebaddyy@gmail.com
mailto:fariba_sfandyary@yahoo.com
mailto:s.asghari@uma.ac.ir
mailto:raoofmostafazadeh@uma.ac.ir
mailto:e.mollanuri@gmail.com

Journal of Geography and Planning Vol. 28, No. 87, 2024

Extended Abstract

Introduction

Land use reflects the characteristics of interactions between humans and the environment and describes how
humans use the earth for one or more purposes (Asghari et al., 2017: 161). One of the important conditions for
optimal use of land is obtaining information about land use patterns and their changes over time. There are
different methods in determining land use changes, each of which has advantages and disadvantages. The
development of remote sensing technology, using data communication and other technologies, can determine
different surface phenomena and laws through processing, analysis, recovery and reversal. revealing remote
sensing data (Su et al, 2011:1). Satellite image data is one of the fastest and least expensive methods available to
users to prepare a user map (Salehi et al., 2018: 106). Currently, remote sensing data is the best tool for land use
studies, and most researchers use it to extract various types of land use maps. Based on this, in the present
research, to achieve high classification accuracy, two pixel-based and object-oriented classification methods
have been compared.

Data and Methods

Firuz Abad basin with an area of about 1599 square kilometers is located in the south of Ardabil province with a
geographical position of 48 degrees 14 minutes to 48 degrees 32minutes east longitude and 37 degrees 25
minutes to 37 degrees 54minutes north latitude. In this research, Landsat, ETM, and OLI satellite images were
prepared to identify the area, prepare a land use map, and examine the changes that occurred in the study area
between 2000 and 2021. First, pre-processing was applied to the image; After relevant corrections and pre-
processing, images were classified using the object-oriented method in eCognition software. Object-oriented
classification is a process that relates land cover classes to image objects (Fiizizadeh et al., 2016). In general,
object-oriented classification is one of the common methods for image classification, which, in addition to
spectral information, can be used from various spectral and visual parameters such as; Texture, shape, tone, color
and various spectral indices were used (Ebrahimi et al., 1397: 141). The basic pixel method is another land cover
classification method in this study. In general, the structure of the base pixel classification algorithm can be
summarized in two steps: the spectral clusters created in the feature space and the assignment of each pixel to a
class (Hosaina et al., 2013: 94).

Results and Discussion

Classification of land use using the object-oriented method by the nearest neighbor algorithm and with the basic
pixel technique, the support vector machine method in 7 classes of rainfed agriculture, irrigated agriculture,
forest, poor pasture, good pasture, residential areas and water areas in every two years According to Shigi's
method, the largest used area in 2000 is related to poor pasture with an area of 1190 square kilometers and the
lowest used area is related to water areas with an area of 0.34 square kilometers. In 2021, the area of poor
pasture use has decreased to 1000 square kilometers; In the basic pixel method, the highest area of use in the
years 2000 and 2021 is related to weak pasture with an area of 1150 and 1043 square kilometers, respectively,
and the lowest area is related to the use of water areas with an area of 1 and 1.90 square kilometers, respectively,
in the years under study. Due to the high accuracy of object oriented classification, this technique has been used
to reveal the changes from 2000 to 2021 in the studied area). According to the values, the highest amount of
changes occurred during 21 years related to the use of good pasture to poor pasture with the amount of 51.72
square kilometers, and the least changes related to pasture to water with the amount of 0.03 square kilometers
and rainfed agriculture to the areas It is blue with a value of 0.14 square kilometers. The changes that have
occurred can cause the loss of the natural cover of the area and the increase of impervious levels, changes in the
peak discharge and volume of runoff in the area. This issue can be due to various reasons, including incorrect
and illegal human use of forests and pastures, or excessive livestock grazing.

Conclusion

It is necessary to extract accurate and up-to-date land use maps in various fields such as agricultural planning
and performance forecasting, surface and underground water status and their management, lifestyle, etc. In this
research, considering the importance of land use type, using the classification of land use in Firozabad Khalkhal
region has been done by two pixel-based and object-oriented methods. To compare these two methods, Landsat
satellite images of ETM sensor for 2000 and OLI sensor for 2021 have been prepared. In this research, among
the basic pixel methods, the support vector machine algorithm was used, and to verify the accuracy of the round
classification results of the basic pixel and object-oriented method, the overall accuracy and the kappa
coefficient were estimated; Also, in this research, Change detection tool was used to estimate the land use
changes that happened during 20 years in the studied area. The results of this algorithm have shown the change
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in all uses, the highest amount of changes occurred related to the use of good pasture to poor pasture with a value
of 51.72 square kilometers and the lowest amount of changes occurred related to the use of pasture to water with
a value of 0.03 square kilometers. Is. The mentioned changes can have different causes; including excessive and
illegal use of different lands. Also, the increase in population and human activities and a significant decrease in
permeability due to construction can lead to a decrease in the level of underground water table and affect
agricultural lands and other water uses in the region.
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