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ARTICLEINFO ABSTRACT

Keywords: _ The main aim of the current research was to investigate the
Ecosystem Destruction, existing and future status of land use in the Gadarchai Watershed,
Change Trend,

; . one of the sub-basins of the Lake Urmia watershed in West
Sentinel-2 Satellite Images, .. . . . . .
Knowledge-Based Azerbaijan province. First, Sen_tlnel—2 images were obtained from
Processing, the European Union's Copernicus website from 2016 to 2022.
Markov_Chain Model. Then, preprocessing methods were wisely applied in various
software environments, and corresponding imagery was sent to
the eCognition software environment. Next, a Markov-Chain
model (in the TreeSet software setting) was used to predict land-
use changes in future years. Finally, the land-cover metrics were
calculated using the Fragstats software (version 8.2) at two levels
of landscape and classes. The results show that by 2028,
agricultural land-use will be 13.89%, dry farming will be 1.14%,
residential areas will be 0.33%, and salty flats of Lake Urmia 26%.
Also, the salty-soil class will likewise decrease by 10.26%, and
grasslands will decrease by 5.35%. According to the results of the
land-cover metrics, the highest Edge Density (ED) in 2016, 2022,
and 2028 is related to grasslands with values of 36.06, 33.58, and
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rce eeny 26.72, respectively, and the lowest value was related to salt edges

Egcééiifﬁber 2023 of the lake 0.01, 0.14, and 0.45. Other examined metrics showed
Received in revised form: that grassland use had the highest value in most indicators. At the
i‘:: CFeebtre‘g"}ry 2024 landscape level, the results of the land-cover metrics showed an
GAp'rD” 2024 increasing trend in metrics related to patch cohesion. The final
Available online: results highlight the preservation of watershed stability against
30 April 2024 changes. Accordingly, research findings can be employed in the
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Extended Abstract

Introduction

Land-use changes are a significant factor in
environmental transformations and can
extensively impact natural and human
systems. These changes can lead to
watershed alterations, increased river
capacity, and increased river runoff. Modern
technologies, such as remote sensing and
modeling, can aid in better understanding
these  changes. Furthermore,  these
technologies can assist in predicting future
changes. Simulation models like cellular
automata and Markov chains can help in
decision-making when predicting future
states.  Natural and  socio-economic
factors are also used in the analysis of land-
use changes. Various studies worldwide
have shown that land-use changes can
significantly impact the environment. These
changes can lead to land loss, increased
construction areas, reduced vegetation
cover, and changes in land patterns.
Therefore, a better understanding of land-
use changes and an accurate prediction of
future changes can aid in better management
of these changes and prevent environmental
degradation.

Methodology

This research was conducted using the latest
remote sensing technology and
implementing satellite image processing
methods. The primary objectives of this
study were to monitor the spatio-temporal
changes in the Gadarachay watershed (Lake
Urmia) from 2016 to 2022 and to predict
land use in 2028. Therefore, several remote
sensing image processing techniques were
employed using all available images to
detect land use changes and predict them for
the future. The model’s results were used to
predict future land use. Based on the
conducted research and the emphasis on the
necessity of conducting more extensive and
comprehensive studies in the field of land
use change assessment, as well as the
analysis of the relationship between them
and changes in landscape metrics,
Accordingly, in the present study, changes in
land use during the periods of 2016, 2022,
and 2028 were examined using landscape

metrics for the Gadarachay watershed in
West Azerbaijan province. This was done to
take appropriate management actions and
decisions for the proper use of each land use
by knowing the changes in each land-use.

Results and discussion

This study examined land use changes in the
Gadarachay watershed for the years 2016
and 2028. Utilizing images from 2016 and
2022 and the CA Markov model, a map of
land-use changes for 2028 was generated.
The results indicated that the CA Markov
model, with a Kappa coefficient of 0.87, can
predict land-use changes. Furthermore, an
increase in aquatic lands, gardens,
residential areas, and dry farming was
predicted for  the  upcoming  years.
Examining land-use changes and landscape
metrics, considering 22 metrics at the
landscape level and 13 metrics at the class
level, demonstrated that the maximum and
minimum fragmentation pertains to blue
strip use and dry farming. Based on Shannon
and Simpson diversity indices, species
diversity exceeded one in three intervals.
The reduction in the number of patches has
led to decreased fragmentation and
increased connectivity in the Gadarachay
watershed. The fractal dimension index has
maintained a constant trend, and the
Euclidean nearest neighbor distance has
followed a decreasing and increasing trend.
In general, most landscape metrics have
indicated a  decreasing trend in
fragmentation and an increasing trend in
connectivity. Based on the results,
controlling land-use change and preserving
natural lands is feasible by adopting
practical strategies.

Conclusion

This research indicates increased aquatic
lands, gardens, residential areas, and dry
farming in the coming years. Additionally,
the landscape metrics analysis shows a
decrease in fragmentation and an increase in
connectivity over time. Based on these
findings, practical strategies can be adopted
to control land-use change and preserve
natural lands. These results can be used to
predict the effects of land-use change on
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sediment production components, flood risk,
and ecological effects. Also, land-use
changes can be beneficial in assessing the
effects of economic conditions and the
livelihood of  watershed  residents.
Ultimately, preventing land overexploitation
and preserving it for future generations is
highly beneficial and necessary.
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