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Validation of Surface Reflectance Product of KOMPSAT-3A Image Data:
Application of RadCalNet Baotou (BTCN) Data

Kwangseob Kim ®" - Kiwon Lee ®?'

Abstract: Experiments for validation of surface reflectance produced by Korea Multi-Purpose Satellite
(KOMPSAT-3A) were conducted using Chinese Baotou (BTCN) data among four sites of the Radical
Calibration Network (RadCalNet), a portal that provides spectrophotometric reflectance measurements.
The atmosphere reflectance and surface reflectance products were generated using an extension program
of an open-source Orfeo ToolBox (OTB), which was redesigned and implemented to extract those
reflectance products in batches. Three image data sets of 2016,2017, and 2018 were taken into account
of the two sensor model variability, ver. 1 4 released in 2017 and ver. 1.5 in 2019, such as gain and offset
applied to the absolute atmospheric correction. The results of applying these sensor model variables
showed that the reflectance products by ver. 1.4 were relatively well-matched with RadCalNet BTCN
data, compared to ones by ver. 1.5. On the other hand, the reflectance products obtained from the Landsat-
8 by the USGS LaSRC algorithm and Sentinel-2B images using the SNAP Sen2Cor program were used
to quantitatively verify the differences in those of KOMPSAT-3A. Based on the RadCalNet BTCN data,
the differences between the surface reflectance of KOMPSAT-3A image were shown to be highly
consistent with B band as -0.031 to 0.034, G band as -0.001 to 0.055, R band as -0.072 to 0.037, and
NIR band as -0.060 to 0.022. The surface reflectance of KOMPSAT-3A also indicated the accuracy
level for further applications, compared to those of Landsat-8 and Sentinel-2B images. The results of
this study are meaningful in confirming the applicability of Analysis Ready Data (ARD) to the surface
reflectance on high-resolution satellites.
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Fig. 1. Flow and target for cross validation experiments in this study.
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Table 2. Date and time of satellite images used in this study

Year Satellite Date Acquisition Time RadCalNet Measurement Time
Month Day

KOMPSAT-3A 10 31 06:00 06:30
2016 Landsat-8 11 08 03:13 03:30
Sentinel-2B 11 08 03:39 03:30
KOMPSAT-3A 08 05 05:54 06:00
2017 Landsat-8 07 29 03:24 03:30
Sentinel-2B 08 05 03:35 03:30
KOMPSAT-3A 11 30 05:41 06:00
2018 Landsat-8 11 30 03:18 03:30
Sentinel-2B 11 30 03:31 03:30
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Fig. 2. RadCalNet BTCN site with AERONET station: Location and state.
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Fig. 4. Comparison with RadCalNet BTCN data and reflectance products of KOMPSAT-3A by two sensor model
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Table 3. Quantitative summary of TOA/TOC reflectance with respect to RadCalNet BTCN data. The lower value is bolded

Year/Band RadCalNet Ver. 1.5 RadCalNet Ver. 1.4
TOA Reflectance TOC Reflectance TOA Reflectance TOC Reflectance
Blue -0.064 -0.060 -0.033 -0.022
Green -0.058 -0.033 -0.029 -0.001
2016 Red -0.069 -0.061 -0.063 -0.071
NIR -0.065 -0.069 -0.071 -0.060
Blue -0.090 -0.098 -0.034 -0.031
Green -0.079 -0.063 -0.026 -0.005
2017 Red -0.077 -0.071 -0.049 -0.072
NIR -0.075 -0.089 -0.051 -0.033
Blue 0.024 0.034 0.024 0.033
2018 Green 0.024 0.055 0.031 0.063
Red 0.022 0.037 0.012 0.026
NIR 0.022 0.022 -0.008 -0.011
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Fig. 5. Cross validation of TOC reflectance products of KOMPSAT-3A (K3A), with those of Landsat-8 (L8)
and Sentinel-2B (52B), with respect to RadCalNet BTCN data: (a) 2016, (b) 2017, and (c) 2018.
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Table 4. Quantitative summary of TOC reflectance of KOMPSAT-3A, Landsat-8, and Sentinel-2B, with respect to RadCalNet

BTCN data. The best value is bolded

KOMPSAT-3A Landsat-8 Sentinel-2B

Year/Band Ral(ic\/a;l;Et Avg. Sub. Ra(cjg/aglll;let Avg. Sub. Rzz(jg,agl?;let Avg. Sub.
Blue 0.127 0.148 -0.021 0.138 0.168 -0.030 0.140 0.109 0.031

Green 0.153 0.154 -0.001 0.170 0.208 -0.038 0.171 0.130 0.041

2016 Red 0.158 0.229 -0.071 0.177 0.235 -0.058 0.177 0.180 -0.003
NIR 0.148 0.208 -0.060 0.162 0.250 -0.088 0.165 0.183 -0.018

Blue 0.139 0.170 -0.031 0.138 0.173 -0.034 0.137 0.090 0.047

2017 Green 0.179 0.184 -0.005 0.170 0.225 -0.055 0.175 0.109 0.067
Red 0.199 0.271 -0.072 0.177 0.250 -0.073 0.198 0.137 0.061

NIR 0.201 0.235 -0.034 0.162 0.285 -0.123 0.197 0.168 0.029

Blue 0.145 0.112 0.033 0.146 0.158 -0.011 0.149 0.106 0.043

2018 Green 0.187 0.124 0.063 0.190 0.200 -0.010 0.191 0.131 0.060
Red 0.202 0.175 0.026 0.207 0.235 -0.028 0.207 0.165 0.042

NIR 0.191 0.202 -0.011 0.191 0.253 -0.062 0.195 0.180 0.015
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