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The Monitoring of Land Cover Changes Using Time-Series Images of
Sentinel-2

=4 Jeong, Jong Chul*

Abstract

This paper presents a comparison of time-series land cover changes from Sentinel-2 imagery from 2017 to 2018
using machine learning. For the machine learning point sampling, we collected approximately 3% of the total pixels
at an identical 250 points per class, referring to a digital land cover map of EGIS. To compare land cover changes,
the SVM(Support Vector Machine) model was used. The results of time series analysis shows that areas of wetland
and bare soil increased, agricultural and grass decreased, and the areas of built-up, forest, and water did not change
significantly over the two years. The monthly f1-score remained between 0.61 and 0.67 and the f1-score in April
was the highest. When accuracy verification was performed using the error matrix, water areas showed the highest
accuracy. Classes that mainly occur in the context of vegetation activity were often misclassified, and built-up areas
were found to be misclassified with classes that see vegetation activity due to seasonal effects. The characteristics
of each class were confirmed using variable importance. On average, R, G, B, and NDVI showed high importance
values regardless of seasonal conditions, but NIR, SWIR, and Red Edge bands were seasonally affected. Additional
studies are expected to improve accuracy by considering the number of samples relative to the class area, the selection
of training areas and the selection of indices.
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1 Coastal Aerosol 4427 442.2 60
2 Blue 492.4 492.1 10
3 Green 559.8 559.0 10
4 Red 664.6 664.9 10 2017 2. 2. 14:24:15
5 Vegetation Red Edge 704.1 7038 20 ;81; [31: 1;‘: ﬂgg%
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8 NIR 832.8 832.9 10 2017. 10. 30. 14:26:23
8A Vegetation Red Edge 864.7 8329 20 ggi; ﬂ 1;": ﬂggii
9 Water Vapor 945.1 943.2 60 2018. 1. 3. 14:21:46
10 Cirrus 13735 1376.9 60
1 Shortwave Infrared 1613.7 1610.4 20
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02/02/2017 | 03/04/2017 | 04/13/2017 | 05/03/2017 | 08/31/2017 | 10/30/2017 | 11/14/2017 | 11/19/2017 | 01/03/2018
SVM | f1-A4=0.61|fl-A4=0.62 | f1-B4=0.67 | f1-B4=0.63 | f1-H5=0.63 | f1-H5=0.63 | f1-B5=0.64 | f1-HB4=0.64 | f1-H5=0.64
Area(ha) Area(ha) Area(ha) Area(ha) Area(ha) Area(ha) Area(ha) Area(ha) Area(ha)
A7t 86.3 83.7 88.5 82.3 87.1 111.7 107.8 85.3 85.4
PA(%) 66.7 70.7 66.7 69.3 62.7 65.3 61.3 66.7 61.3
UA(%) 75.8 716 70.4 732 66.2 57.6 59.7 69.4 73.0
=77 215.0 216.7 2135 197.2 158.6 195.4 195.0 195.1 193.0
PA(%) 54.7 56.0 61.3 49.3 57.3 57.3 61.3 453 493
UA(%) 40.6 3738 55.4 451 58.9 51.2 479 453 435
AH 63.7 59.8 63.0 86.9 726 66.8 80.6 64.4 65.0
PA(%) 81.3 81.3 80.0 82.7 773 81.3 89.3 81.3 80.0
UA(%) 735 836 70.6 63.3 70.7 72.6 770 782 75.0
EX] 100.7 9.7 95.8 83.0 9.3 80.6 86.0 83.7 70.9
PA(%) 49.3 413 48.0 387 46.7 413 453 480 41.3
UA%) 481 49.2 56.3 51.8 54.7 66.0 65.4 60.0 54.4
7 59.8 417 50.3 441 75.9 824 74.0 76.6 75.0
PA(%) 56.0 57.3 76.0 68.0 64.0 89.3 813 84.0 733
UA%) 63.6 52.4 722 70.8 55.8 62.0 62.2 62.4 68.8
HeiA] 73.6 935 87.9 95.8 98.0 62.6 57.2 92.8 1104
PA(%) 293 30.7 48.0 41.3 41.3 253 280 347 493
UA(%) 36.1 451 48.6 425 419 3838 417 382 411
4 575 56.4 57.6 67.3 65.0 57.2 56.1 58.7 56.7
PA(%) 88.0 933 92,0 947 933 89.3 88.0 89.3 89.3
UA(%) 93.0 98.6 100.0 97.3 933 985 93.0 9.4 95.7
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