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ABSTRACT

Introduction: Land cover maps are essential elements in geographical analysis and
spatial planning. The accuracy and effectiveness of these maps rely on three factors:
Satellite imagery, classification algorithms and training samples. The quality of the
training dataset significantly impacts the accuracy of classification results. This study
aims to generate reliable training samples using the training sample migration method
to monitor land cover changes in northwestern Iran from 2002 to 2022.

Materials and Methods: The study area covers 7653 square kilometers in
northwestern Iran, situated between 44°35'59" to 46°0125" longitude and 38°38'46"
to 38°47'48" latitude. Data utilized in this research include satellite images and ground
truth data, specifically Landsat images. The research methodology comprises five
main steps. Initially, satellite images were obtained, followed by pre-processing steps
involving radiometric and geometric corrections. Subsequently, training samples were
prepared using high-resolution satellite images (Google Earth images) and ground
surveys. The third step involved training sample migration, where spectral similarity
between training samples from reference and target years was assessed using two
parameters: Euclidean distance (ED) and spectral angle distance (SAD). After
determining a suitable threshold, migrated training samples were distinguished from
non-migrated samples. Evaluation of the accuracy of migrated training samples was
conducted using reference data derived from Google Earth. In the fourth step,
classification of satellite images from different years was performed using the
migrated training samples. Finally, the accuracy of the classified images was assessed
through the calculation of a confusion matrix in the fifth step.

Results and Discussion: The results indicate that a threshold of 0.9 to 1.1 is optimal
for distinguishing migrated training samples from non-migrated training samples
across different years. It can be observed that there is an inverse relationship between
the accuracy of migrated training samples and the percentage of migrated training
samples, with an increase in the percentage leading to decreased accuracy. Evaluation
of the accuracy of migrated training samples based on each parameter (SAD and ED)
reveals that migrated training samples based on the SAD parameter exhibit higher
accuracy than those based on the ED parameter. Furthermore, the use of migrated
samples based on both parameters has resulted in a 10.45% increase in accuracy
compared to using the ED parameter alone, and a 5% increase compared to using the
SAD parameter alone. Analysis of the percentage of migrated training samples in
different land cover classes demonstrates that, on average, 80.6% of water class
training samples, 75.4% of bare land class samples, 71.2% of built-up class samples,
64.6% of grassland class samples, 60.2% of cropland class samples, and 54.4% of
wetland class samples were migrated from the reference year (2022) to each of the
target years (2002, 2007, 2012, and 2017). The accuracy assessment of migrated
training samples in different land cover classes also reveals that the water, built-up,
bare land, grassland, cropland, and wetland classes had the highest accuracy in the
migrated training samples, in that order. Analysis of land cover changes between 2002
and 2022 indicates a decrease in the area of bare land, water, and wetland classes from
2002 to 2022, while the area of the built-up class has increased during this period.
Additionally, the grassland and cropland classes did not exhibit a consistent trend of
change during this period, with their trends differing in different years. However,
overall, the area of these two classes increased in 2022 compared to 2002.

Conclusion: Future studies should consider using other satellite images (including
Sentinel-2) for migrating training samples to evaluate the impact of different spectral
bands and satellite images on the migration process. Furthermore, investigating the
effectiveness of the training sample migration method for migrating training samples
of other land covers could be a potential research topic for future studies.

Keywords: Training samples migration, Land cover, Spectral similarity, Classification,
landsat.
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