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Calibration of the Visible and Near-Infrared Channels of the FY-2C/FY-2D
GEO Meteorological Satellite at Radiometric Site

Li Yuan Zhang Yong Liu Jingjing Rong Zhiguo Zhang Lijun Zhang Yuxiang
(Institute of Satellite Meteorology » National Satellite Meteorological Center
China Meteorological Administration , Beijing 100081, China)

Abstract In order to calibrate the visible and near-infrared channels of FY-2C & FY-2D’s visible and infrared spin-
scanning radiometer (VISSR), National Satellite Meteorlogical Center (NSMC) associated with other organizations
went to China radiometric calibration site of remote sensing satellite-Dunhuang to take site vicarious calibration
synchronous experiment. The experiment continued for three months and a lot of experimental data have been
gotten. From four days’ experimental data, the calibration coefficients with relative standard deviations below 5.6 %
(FY-2C) and 2.4% (FY-2D) are calculated. The reflectance of Dunhuang was corrected by the bidirectional
reflectance distribution function (BRDF) model calculated by Liu Jingjing, the apparent reflectance was calculated by
the use of 6S model and was corrected by the sun zenith cosine and sun-earth distance. From the different
experimental data measured in different field conditions and sun position, the accordant calibration coefficients were
gotten, and it showed the veracity and stability of the calibration arithmetic.

Key words atmospheric optics; radiometric calibration; calibration coefficient; reflectance-based method;
bidirectional reflectance distribution function
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Fig. 1 Calibration flow chart of visible and near-infrared channels
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Table 1 Apparent reflectance of visible and near-infrared

channel of FY-2C on 20071012

GMT. Actual Calculated by  Relative error of
measurement AMBRALS model AMBRALS /%
5:00 0. 3502 0. 3379 3.4907
5:30 0. 3566 0.3211 9.9355
7:00 0. 2816 0.2752 2.2725
7:10 0.2688 0.2721 1. 2145
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Table 2 Apparent reflectance of visible and near-infrared

channel of FY-2D on 20071012

Actual Calculated by  Relative error of

G M. measurement AMBRALS model AMBRALS /%
5:00 0. 3568 0.3213 9.9443
5:30 0. 3318 0. 3313 0.1353
7:00 0. 3086 0. 3241 5. 0100
7:10 0. 2945 0.3199 8.6170
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Fig. 2 Comparison between measurement and calculation

of vertical apparent reflectance under different sun zeniths
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Table 3 Digital number of FY-2C & FY-2D in different moments
Satellite Date G. M. T. D. N. Sun zenith /rad Satellite zenith /rad Relative azimuth /rad
FY-2C 20070801 04:30 29.70 0.4760 0. 8063 5.8423
FY-2C 20071013 05:30 26.23 0.8352 0.8021 0. 3016
FY-2C 20071016 06:00 26.02 0.8669 0.8071 0.4710
FY-2C 20071021 06:00 25.25 0. 8988 0. 8105 0.4739
FY-2D 20070801 04:45 27.14 0.4453 0. 8355 5.4700
FY-2D 20071013 05:30 27.00 0.8343 0. 8570 6.1116
FY-2D 20071016 06:30 26.47 0. 8950 0. 8524 0.1645
FY-2D 20071021 06:30 25.91 0. 9266 0. 8505 0.1564
B0 RPURSI BHUT I
Table 4 Equivalent reflectance outside atmosphere
Vertical Real-time Directional Apparent Earth-Sun Equivalent
Satellite Date G.M.T. reflectance correction reflectance reflectance cos 0, distance reflectance
coefficient /% correction /%
FY-2C 20070801 04:30  0.2503 1,091 0. 2730 26.74  0.8888  1.0300 23.07
FY-2C 20071013 05:30 0.2285 1.407 0.3215 31.57 0.6710 0.9956 21.28
FY-2C 20071016 06:00 0.2192 1. 356 0.2973 29. 82 0.6472 0.9939 19.42
FY-2C 20071021 06:00 0.2271 1.375 0.3122 30. 82 0.6225 0.9911 19. 36
FY-2D 20070801 04:45 0.2501 1. 005 0.2513 24.91 0.9025 1. 0300 21.82
FY-2D 20071013 05:30 0.2283 1. 487 0. 3395 33.58 0.6717 0. 9956 22.66
FY-2D 20071016 06:30 0.2190 1.544 0.3381 33.75 0.6255 0.9939 21. 24
FY-2D 20071021 06:30 0.2269 1.568 0.3559 34.91 0. 6005 0.9911 21.15
%5 FY-2C&FY-2D E#r R %
Table 5 Calibration coefficient of FY-2C&-FY-2D
FY-2C /mV~! FY-2D /mV™!
Date
3A 1A 2A 3A 4A
20070801 0.02087 0.02254 0.02262 0.02256 0.02263
20071013 0.02368 0.02361 0.02368 0.02362 0.02371
20071016 0.02193 0.02289 0.02294 0.02292 0.02298
20071021 0.02306 0.02364 0.02368 0.02370 0.02374
Average 0.02239 0.02317 0.02323 0.02320 0.02327
Relative standard deviation /% 5.544 2.353 2.312 2.392 2.361
Max D. C. 109. 40 113. 26 113.70 113.68 114. 27

# 6 FY-2C 5 FY-2D & 4FHi5 2007 4F40 375 & 4n 45 2R LU 5L
Table 6 Comparison of calibration result between pre-launch and post-launch of FY-2C and FY-2D

FY-2C /mV ! FY-2D /mV !
3A 1A 2A 3A 4A
Pre-launch 0. 01820 0. 01800 0.01816 0.01802 0.01801
Post-launch 0.02239 0.02317 0.02323 0.02320 0.02327
Relative standard deviation /% 14.58 17.78 17. 34 17.77 18. 00
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