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Figure 1. Geographical location of study area in Iran and East Azarbayjan province
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Table 1. Specifications of Sentinel Satellite -2 Bands

Resolution Wavelength of Central .
Band Property m) Band (micrometer) Band width (nm)
1 Coastal aerosol 60 0.443 20
2 Blue 10 0.490 65
3 Green 10 0.560 35
4 Red 10 0.665 30
5 Vegetation Red Edge 20 0.705 15
6 Vegetation Red Edge 20 0.740 15
7 Vegetation Red Edge 20 0.783 20
8 NIR 10 0.842 15
8A Vegetation Red Edge 20 0.865 20
9 Water vapour 60 0.945 20
10 SWIR-Cirrus 60 1.375 30
11 SWIR 20 1.610 90
12 SWIR 20 2.190 180
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Table 2. Parameters values and weights for Segmentation

Parameter Bands 2 to 8 of Sentinel-2 DEM Slope Compactness Shape  Scale

Layer weight 1 0 0 0.3 0.7 50
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Figure 3. Display the segmentation image
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Table 3. Evaluation of the accuracy of different classification algorithms based on the
pixel-base and object-oriented method

User accuracy

Producer’s accuracy

. . - - . - Overall Kappa
Applied Algorithem Erosion Non-erosion Erosion Non-erosion accuracy  Coefficient
lands lands lands lands
Maximum likelihood 75 82.35 52.94 87.50 69.23 0.53
Minimum distance 77.78 71.33 53.85 62.67 58.97 0.45
Pixel from the average
b:s(?c Mahalanubis distance 66.67 64.95 33.33 75.37 47.00 0.47
method Spectral angle map 77.78 85.00 77.78 83.65 71.79 0.62
Spec”a'nf;:e'a“on 62.5 63.66 35.71 87.50 52.50 0.34
Unsupervised 60.71 30.00 60.83 51.65 36.59 0.26
Object brightness 100 XX 87.95 XX 88.00 0.86
oriented .
method Brightness and Slope 100 XX 83.52 XX 84.00 0.79
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Abstract

Water erosion is one of the most important causes of soil destruction, and it is considered a serious
environmental hazard all over the world. Recently, remote sensing is customarily used in
conservation and erosion projects that most of them use air photography which, despite the many
benefits, bot have limitations. The present study was aimed to detect and zoning soil erosion levels
using high resolution of Sentinel-2 satellite image, its integration with aerial photographs, base maps,
and implementation of various classification methods, including pixel-based and object-oriented
techniques. After the staff operations, atmospheric and geometric corrections, pre-processing, and
processing done on images of Sentinel-2 for detecting the area of erosion in the Lighvan watershed.
In order to evaluate the correctness and accuracy of each method in this study, the criterions of user
and producer accuracy, accuracy and kappa coefficient were compared. Based on the results, the
supervised tuning method with user accuracy equal 77.78 and 33.33, has the highest and lowest
accuracy for classification using spectral angle map algorithm and Mahalanubis distance,
respectively. The maximum of overall accuracy and kappa coefficients, 72 and 62 percent,
respectively, indicate the medium accuracy of the produced maps with pixel based algorithms. The
results of object-oriented processing show that based on user and producer accuracy, object-oriented
methods have increased accuracy (12%) compared to pixel-based methods. Classification results
with object-oriented algorithms and based on overall accuracy, 88 and 84 percent, respectively, for
the brightness and the combination of brightness and slope, and the kappa coefficient for these two
algorithms was 0.86 and 0.79, respectively. This result represents an acceptable increase in
classification accuracy in the use of object-oriented algorithms compared to pixel base algorithms.
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