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Abstract

Land use is a valuable and limited resource. Therefore, the importance of preserving and maintaining such
lands due to their economic importance and meeting the livelihood needs of the population is natural and
necessary. One of the most important characteristics of land use is land use suitability, which is a process that
determines the suitability of land for a defined use. The main purpose of land use suitability analysis is to help
planners and decision makers find the most appropriate location and pattern of activities in a planned area.
Therefore, today, with the aim of appropriate planning and successful implementation of programs, we need
accurate, accurate and up-to-date information on the ratio of land use changes and land landscape. Therefore,
remote sensing technology, due to its spatial and integrated view of the land landscape, and geographic
information systems, due to its ability to analyze, model and prepare land use maps, can be effective in this
regard. For this purpose, the purpose of this study is to evaluate land use changes and habitat suitability of
Khabar National Park in Kerman Province in the past 50 years using remote sensing and GIS. In this study,
Landsat satellite images from 1974 to 2023 were used to prepare a land use map. In order to model habitat
suitability, GIS and multi-criteria evaluation models, including fuzzy logic and TOPSIS, were used. Criteria
such as land use classes, vegetation cover, soil, maximum and minimum erodibility, percentage of land slope,
and distance from the river and fault were considered for modeling. In order to implement the modeling, first
all the criteria were converted into raster layers and weighted based on importance and valuation, and finally
the layers were combined and overlapped and the final map was prepared. The research results showed that
the Khabar habitat has undergone many land use changes over the past 50 years, such that forest lands - wildlife
habitat and agriculture - green space have been reduced and inferior unusable lands and barren lands have been
added. The land use changes have increased the rate of soil erosion in the study area. And in order to monitor
the vegetation of the region, the NDVI index was used, which showed the results of the study of the average
decrease in vegetation cover in the years under study. Finally, the modeling results showed that most of the
area of Khabar National Park has high and medium desirability in terms of land use suitability.
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Introduction

Land is the spatial carrier of human economic and social activities, and the huge transformation of land
use and land cover has led to a series of environmental problems. The development and utilization of land
resources not only has impacts on ecological structure and ecosystem services, but also directly affects
environmental quality and biodiversity. Rational land development can help achieve a balance between
human resource demand and sustainable ecosystem development. Land use is the main factor in changing
the urban landscape pattern, and the type of land use determines the value of ecological services,
population growth and changes in agricultural methods and is the main factor in land changes (Jin et al.,
2022). Usable land resources have been significantly reduced. Therefore, monitoring land use information
is very important. Countries around the world should pay more attention to the status of land use. The
number of people concentrated in cities and the area covered by cities are increasing day by day. If not
paid attention to, serious problems of pollution and environmental damage, etc. will arise. (Gadrani, L et
al., 2018). With the increase in population in developing countries, the demand for land, food, housing,
and employment has increased. Meanwhile, land is important as a platform for the use of labor and capital,
and with the lack of proper management of these resources in the development process, economic growth
has been a serious threat to natural resources (Safaripour et al. 2019). Given the increasing changes in
land cover and use and the importance of managers and experts being aware of how these changes have
occurred, it seems essential to determine the trend of changes over time. Awareness of the type and
percentage of various land uses and covers is a fundamental need for understanding and managing a region
(Ataei Salut et al. 2018). Remote sensing has proven to be an effective method for monitoring terrestrial
ecosystems, as it is capable of providing stable measurements over multiple time scales. The combination
of remote sensing technologies and geographic information systems has been proven as an effective
method for mapping and assessing land use changes (Abd El-sadek et al., 2022). In the last decade,
decision-making processes based on multi-criteria decision-making have gained great interest from
researchers around the world. Also, similar problems of multi-criteria decision-making have been solved
by various researchers using multi-criteria decision-making methods.

Methodology/ Study Area

Khabar National Park and Rochon Wildlife Sanctuary is located in the south of Kerman Province, within
the Baft and Arzoiyeh counties. This region has a diverse climate and topographic features, including arid
and semi-arid regions. This study seeks to investigate the changes in land use and suitability of wildlife
habitat. For this purpose, in order to investigate the trend of land use changes, Landsat satellite images in
the years (1974-2000-2014-2023) prepared from the US Geological Survey website were used. Given that
the trend of land use changes is more evident in the long term, in order to investigate the changes in land
use of the study area, Landsat satellite images are examined over several decades (in a period of
approximately 50 years). Also, another factor to be examined in the study area is the trend of changes in
vegetation cover of the region, which is calculated and obtained in the years under study using the
normalized vegetation cover index and Landsat images. Finally, the raw remote sensing data that are
collected from the surface of the earth by various sensors. By introducing training samples for each land
use class using the maximum likelihood method, as one of the most widely used and accurate supervised
classification methods, a land use map was prepared for the study area. Therefore, the supervised
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classification operation is performed using different groups of training samples (spectral samples) for each
class and the maximum likelihood algorithm. After preparing the output from image processing, various
statistical methods and relationships such as sampling and ground control methods are used to estimate
the classification accuracy. Therefore, in the present study, an error matrix is formed for the real data and
the processed data and two widely used indices including overall accuracy and kappa coefficient are
calculated for it, which are defined as follows (Congalton and Green, 2008). This study seeks to assess
and investigate changes and proportional suitability of land use in wildlife habitat. For this purpose, one
of the most important aspects of the study area's wildlife habitat is land use changes over the past several
decades, which is calculated using Landsat satellite images. Another factor under investigation is the
assessment of the trend of changes in habitat vegetation, which is obtained using Landsat images and the
NDVI vegetation index.

Discussion

The aim of this study is to assess the use and suitability of habitat using Landsat satellite images and
geographic

information systems (GIS). The first satellite images were prepared by the United States Geological
Survey

(USGS) in the years under study, including 1972-2000-2014-2023. The processing stage was first
introduced using pseudo-color map combinations prepared in regional areas as training samples in order
to classify maps into accurate software and using map classification methods and statistical algorithms
from the maps surveyed in the years of use of the designed maps. 86 percent. And finally, the vegetation
map of the region was used to monitor the status of vegetation using NDVI indices. Less and less
erodibility, percentage of land slope and distance from the river and fault were considered for modeling.
In order to implement modeling for all qualities, the layers were converted into layers and on multiple
layers and the weighting of tens and nines of layers was combined and overlapped and the final map was
prepared. In order to implement the fuzzy logic model with the initial quality and forests were converted
into raster layers, the cis was used to classify a layer of fuzzy linear regression and for interpretive life
and overlapping of layers, the gamma function was used. Agriculture-green space was cut and added to
unusable lands from inferior and barren lands. These changes increased the rate of soil erodibility in the
used area. The results of the analysis and monitoring of vegetation (NDVI) showed a decrease in
vegetation cover in the years under study. Modeling with fuzzy logic and TOPSIS methods showed that
the results of areas with slopes and erodibility were less considered as high desirability and most of the
national park area had good news for high and medium. Finally, modeling showed the high capability and
accuracy of the fuzzy logic model compared to the TOPSIS overlap model.

Conclusion

Chokolai and Hammadi Danem (2023), in a study on evaluating the efficiency of relief centers in disaster
and epidemic conditions using multi-quality decision-making methods and GIS. In this study, the
efficiency and sustainability criteria of selected crisis management evaluation centers were examined in
three scenarios: crisis conditions (natural disasters), crisis-viral conditions and conditions. First, the
research criteria were categorized by the tool using the Delphi fuzzy method and weighted using the



Journal of Environmental Research (Vol. 16, No. 31, Spring & Summer 2025) 118

triangular fuzzy aggregation method. In addition, the criteria were evaluated as information layers in the
Geographic Information System (GIS) and the relief locations were evaluated by the crisis management
against the research criteria. By forming a decision matrix, the alternatives in all three scenarios were
prioritized using the PROMETHEE method and evaluated in terms of efficiency. As a result, the main
ways with an impact factor of 13% were shown among the criteria for evaluating centers in crisis
conditions. In addition, security quality, with an impact factor of 22% among the center evaluation
qualities in the conditions, achieved the most important characteristics in the PROMETHEE ranking.
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