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Abstract In this study, a satellite calibration spectrometer (SCS), as a standard calibration load on HY-1C, was
used for calibrating the remaining instruments on the same satellite platform. Further, the cross-calibration method
was used to evaluate and verify the accuracy of on-board calibration by comparing the radiances and reflectances
obtained via SCS and moderate-resolution imaging spectroradiometer ( MODIS) with respect to the same ground
area. By processing the calibration data four times on different dates, the maximum relative deviation of the radiance

is observed to become less than 3%, which meets the calibration requirement with respect to the remaining loads on

the HY-1C platform.
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Table 1 Statistic results of image data in the selected regions

from SCS and MODIS obtained on January 24, 2019

Standard
Sensor Average o Uniformity /%
deviation
SCS 8908.000 95.940 1.08
MODIS  13558.148 417.247 3.08
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Table 2 Solar and view angles in the selected regions

from SCS and MODIS on January 24, 2019 @)

Solar Solar View View
Sensor
zenith azimuth zenith azimuth
SCS 61.278 159.021 0 291.2880
MODIS 61.050 160.100 1.690 —85.3700

MODIS 1§ 5 72 b 28 AT LA 52 AR b 2R L,
453 SCS 5 MODIS i 58 S i X sk 1) 48 78
M4k, WKl 5 fros , i B0 LU 0 R I 19
SEPREE R — B0 X UL T AR 5 AR A B 1Y R bR
FEE MODIS %852 B DA R S 38 R TR iy . AR
it C6) 253 1) 0 o 328 JE% 28 199 12 59 SR A X i 22 DA &
R A 22 L 25 RN 3 TR

* 3 EREES R EmMEST (2019-01-24)
Table 3 Deviation statistics of radiance and reflectance

obtained on January 24, 2019

Band Radiance deviation / Reflectance
(pWeem *esrenm ') deviation
B8 0.012 0.016
B9 0.016 0.012
B10 0.009 0.017
Bl1 0.029 0.036
B12 0.011 0.009
B13 0.048 0.054
B14 0.076 0.083
B15 0.037 0.046
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Fig. 5 Radiance and reflectance from SCS and MODIS images obtained on January 24, 2019
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Table 4 Statistic results of image data in the selected regions

from SCS and MODIS on different dates

2019-03-13

Standard

Date Sensor  Average Uniformity /%
deviation
2019-02-28  SCS 8600.0 83.542 0.97
2019-04-04 2019-02-28 MODIS  9834.2  119.289 1.21
2019-03-13  SCS 9532.8 90.302 0.95
2019-03-13 MODIS 11178.0 55.864 0.50
2019-04-04  SCS 7211.3 73.047 1.01
2019-04-04 MODIS  7914.5 70.045 0.89
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Table 5 Solar and view angles in the selected regions from SCS and MODIS on different dates )
Date Sensor Solar zenith Solar azimuth View zenith View azimuth
2019-02-28 SCS 34.571 135.424 0 180.203
2019-02-28 MODIS 34.390 135.800 4.3600 103.400
2019-03-13 SCS 30.443 130.025 0 180.158
2019-03-13 MODIS 30.040 130.680 1.1100 104.050
2019-04-04 SCS 35.942 150.039 0.1811 142.627
2019-04-04 MODIS 35.950 150.030 2.9200 98.410
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Fig. 7 Radiance and reflectance results from SCS and MODIS images obtained on February 28, 2019.
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Fig. 8 Radiance and reflectance results from SCS and MODIS images obtained on March 13, 2019.
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Table 6 Verification results of radiance

(pWeem™?esrenm™ ')

Radiance deviation

Band Average
2019-01-24 2019-02-28 2019-03-13 2019-04-04
B8 0.014 0.009 0.007 0.012 0.011
B9 0.011 0.007 0.008 0.023 0.012
B10 0.008 0.017 0.010 0.010 0.011
Bl1 0.044 0.054 0.039 0.041 0.045
B12 0.027 0.043 0.024 0.024 0.030
B13 0.021 0.016 0.016 0.011 0.016
B14 0.047 0.015 0.018 0.011 0.023
B15 0.029 0.053 0.011 0.032 0.031
7RG RBAESRIC A
Table 7 Verification results of reflectance
Reflectance deviation
Band Average
2019-01-24 2019-02-28 2019-03-13 2019-04-04

B8 0.014 0.013 0.011 0.013 0.013
B9 0.008 0.007 0.010 0.016 0.010
B10 0.007 0.014 0.009 0.022 0.013
Bl1l 0.026 0.035 0.028 0.030 0.030
Bl12 0.016 0.025 0.016 0.033 0.023
B13 0.012 0.006 0.007 0.054 0.020
Bl4 0.029 0.006 0.008 0.056 0.025
B15 0.010 0.016 0.005 0.067 0.025

# 8 A LiEpnd A b e RO AR AR S R R E

Table 8 Radiance uncertainty of on-board caibration %

Uncertainty factor Uncertainty

BRDF 0.80

Uniformity (including attenuation screen) 0.60
Incident solar angle 0.35
Transmittance of attenuation screen 0.50
Pre-launch monitoring 0.50
Reference diffuser 0.54

Solar irradiance 1.00

Stray light and other factors 1.00
Synthetic uncertainty 1.97
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