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Post launch site calibration of visible and near-infrared
channels of FY-3A visible and infrared radiometers

LI Yuan, RONG Zhi-guo, ZHENG Zhao-jun, LIU Jing-jing, ZHANG Li-jun,
ZHANG Li-yang, HU Xiu-gqing, ZHANG Yong, SUN Ling

(National Satellite Meteorological Center , China Meteorological Administration, Beijing 100081, China)

Abstract: In order to calibrate the Visible and Infrared Radiometer (VIRR) of the Feng Yun 3A (FY-
3A) polar orbit meteorological satellite, the China Remote Satellite Radiometric Calibration Experi-
ment was held in September, 2008 at Dun-huang site, Gan-su province, China. By taking an ASD FR
spectrometer to measure the vertical reflectance of 11 synchronization points in Dun-huang site, a sun
photometer CE318 to measure the Aerosol Optical Depth (AOD) and using the sounding data meas-
ured by Dun-huang National Climatic Station synchronously to calculate the Total Water Contents
(TWC) , the efficient experiment data were totally obtained for 3 days. The calibration was undertaken
by combined the reflectance base method with a new reflectance correction method,in which the direc-
tional reflectance at the moment of passing a platform was calculated by the Algorithm for Modeling
Bidirectional Reflectance Anisotropies of the Land Surface (AMBRALS) and corrected by the reflec-

tance measured from experiments. Moreover, the apparent reflectance was calculated by a 6S model.
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Obtained results show that the relative standard deviation (RSD) of the calibration coefficients is less

than 2. 6%. Compared to the pre-launch calibration method, the post-launch calibration has changed
about 7. 73%~21.52% in different bands. The apparent reflectances of 23 targets by FY-3A/VIRR
are compared with that by TERRA/MODIS, which that they are coincident well and proves the cali-

bration algorithm is veracious.
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Fig.1 Flowchart of visible and near-infrared site calibration of FY-3A/VIRR
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Tab.1 Main performance parameters of ASD FR spectrometer

Detector VNIR SWIRI1 SWIR2

Wave length range 350~1 050 nm 900~1 850 nm 1 700~2 500 nm

512 channels Si i
Component o InGaAs InGaAs
photoelectricity diode array

Resolution 3 nm(at 700 nm) 10~12 nm 10~12 nm
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Fig. 2 Position and array order of synchronization points
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Fig. 3 Photo of measuring reflectance in 2008
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Tab. 2 Center wavelength and bandwidth
of each band of CE318

Band No. Center Wavelength/nm Bandwidth/nm
1 1020 10
2 11 640 25
3 870 10
4 670 10
5 440 10
6 500 10
7 11 020 10
8 936 10
9 380
10 340 2
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The sun, satellite positions and air conditions

at the moment of FY-3A passing through

2008-9-6 2008-9-10 2008-9-11

Sun Zenith 38.978 1 37.8315 39.8511
Sun Azimuth 144,420 5 155.118 148. 489

View Zenith  11.203 4 27.124 1.588 7

View Azimuth 101.763 5 —75.900 3 109.632 4
AOD 0.2 0.175 0. 144
Ozone(mm) 0.296 0. 283 0. 283

TWC(g/cm®) 0.642 5 0.478 7 0.472
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Fig. 4 Average correction coefficient of each band
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Tab.4 Comparison of FY-3A/VIRR site calibration slopes

Slope 2008-09-06  2008-09-10  2008-09-11 Average RSD
Bandl 0.123 6 0.1217 0.125 4 0.1236 1.50%
Band2 0.127 6 0.125 3 0.1304 0.1278 2.00%
Band6  0.096 5 0.097 2 0.1012  0.0983 2.58%
Band7 0.0615 0.062 1 0.062 2 0.0619 0.61%
Band8  0.058 2 0.057 7 0.058 6 0.0582 0.78%
Band9  0.056 1 0.055 3 0.0567 0.0560 1.25%
Band10 0.063 6 0.0619 0.0683 0.0646 5.13%
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Tab.5 Comparison of calibration slope

by pre-launching and post-launching

Slope  Before Launch After Launch  Relative error
Band1 0.100 1 0.123 6 19.01%
Band2 0.100 3 0.127 8 21.52%
Band6 0.090 7 0.098 3 7.73%
Band7 0.050 2 0.0619 18.90%
Band8 0.050 1 0.058 2 13.92%
Band9 0.049 9 0.056 0 10.89%
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