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Abstract

Colored dissolved organic matter (CDOM), one of the main
constituents of DOM in surface water, is an important indicator
of water quality, the biochemical status, and the nutritious
material content and plays an important role in the carbon cycle
in surface water resources. In this study, we have analyzed
colored dissolved organic matter (CDOM) in lakes at the
watershed area of North Siberia for the period of 2013 to 2016
using Landsat 8 images. The support vector regression model
was used for selecting the most desirable band in determining
the CDOM absorption coefficient. Using the support vector
machine model to classify and compare the changes in the
amount of acpom(440), the CDOM scatter plots for the years
of 2014 and 2015 were obtained. Based on the results,
regarding the correlation coefficient (R?=0/71) and the amount
of errors (MSE=1/60 m*, RMSE=1/0775 m?, and
MAE=0/9464 m™), it was concluded that the application of
green/red band ratio in Landsat 8 satellite was the most
desirable choice for measuring CDOM at a wavelength of 440
nm in watershed resources of North Russia. The scatter plot
indicated an increase in CDOM in the lakes in the northeast of
the area in 2015 compared to 2014.
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Image ID Satellite Date Path Row
LC81650112013234LGNO02 Landsat8 2013/07/22 165 011
LC81650112014237LGNO01 Landsat8 2014/08/25 165 011
LC81670102015254LGNO1 Landsat8 2015/09/25 167 010
LC81650122016227LGNO01 Landsat8 2016/08/14 165 012
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GA-SVR Data Type R? MSE RMSE MAE
R./Rs Train 0.14 3.5137 1.8745 1.6369
Test -0.10 2.5951 1.6109 1.2939
Ri/Ry Train 0.41 1.6380 1.2798 1.0346
Test -0.13 8.0103 2.8303 2.2933
Rs3/R, Train 0.81 0.8719 0.9338 0.5858
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Table 3- Optimized SVR model parameters for band ratios
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€ o
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Table 4- Number of pixels classified in CDOM absorption coefficient images in Vaskiny Dachi region in 2014
and 2015 and their differences
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Year 2014 2015 Diff
Class 1 263464 83587 179877
Class 2 419655 239330 180325
Class 3 82354 202047 119693
Class 4 48551 161887 113336
Class 5 37631 80508 42877
Class 6 47817 51956 4139
Class 7 4095 10111 6016
Class 8 2642 4880 2338
Class 9 1321 2592 1271
Class 10 1417 1577 160
Class 11 264 770 506
Class 12 1824 891 933
Class 13 567 507 60
Class 14 81 253 172
Class 15 3234 1870 1364
Class 16 8153 6570 1583
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Fig. 5- The partial of Landsat 8 from the Vaskiny Dachi area in 2014 and 2015 (a, b) before classification,
and (c, d) after classification
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Fig. 6- Spatial map of colored dissolved organic matter absorption coefficient in the 440 nm spectrum in the
Laptev Sea
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7- K-Fold Cross Validation
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