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1 0.580—0.676 0.010 1.5006%
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3 3.436—3.829 0.116 K 02K
4 10.34—11.32 0.034 K 1.6K
5 11.52—12.54 0.059 K 1K
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(d) Brightness temperature difference of VIRR in November, 2017
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Fig. 1

TBB comparison between FY=3C/VIRR and Metop—A/IASI and their observation difference (VIRR-IASI) using

collocation samples in April and November, 2017 (Red: samples in day; blue:samples at night)

Time Series of Brightness Temperature Bias 250 K
FY-3C+VIRR Minus METOP-A+IASI CH_04 Day

DTB(K) CH_04
A NDON BRSO

1
®© O

2014 2015 2016 2017 2018 2019
(a) AR
(a) Day—time

®Daily @ Monthly

Time Series of Brightness Temperature Bias 250 K
FY-3C+VIRR Minus METOP-A+IASI CH_04 Night

PRSTYCT e Sl e T e rwwxxw

DTB(K) CH_04

|
AR NDON RO

2014 2015 2016 2017 2018 2019
(b) 7[Rl
(b) Night—time

2013-09-23—2019-03-19 NSMC-GPRC

2 FY-3C/VIRRZLAM CHA 38 i 22 (1K i 16 741
Fig. 2 The time series of TBB bias between FY-3C/VIRR CH4 and Metop—A/IASI
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Table 3 The TBB bias of operational calibration result and re—calibration result between FY-3C/VIRR CH4 vs. IASI in 2018

i b 55 AR i 22/K HERE b 22 /K
LEs " B-% L= 53 e
1 -1.37482 -0.994556 -0.380 -0.217391 -0.179575 -0.038
3 -0.861303 -0.947673 0.086 -0.182084 -0.285289 0.104
4 -0.811485 -0.790715 -0.021 -0.14404 -0.0334531 -0.111
5 -0.971552 -0.836316 -0.135 -0.293586 -0.0370063 -0.257
6 -0.751601 -0.0564117
7 -0.916913 -0.890292 -0.027 -0.283539 -0.136137 -0.147
8 -0.656053 -0.944423 0.288 -0.238374 -0.0500977 -0.188
9 -0.507288 -0.902747 0.395 0.163704 -0.142202 0.306
10 —-1.15883 -0.936248 -0.223 -0.133905 -0.0454593 -0.088
11 -1.30609 -0.894455 -0.412 -0.0901082 -0.0433185 -0.047
12 -1.41668 -0.981047 -0.436 -0.0863142 0.0131231 -0.099
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Construction and validation of FY-3C/VIRR infrared window channel
refinement re—calibration model

XU Hanlie, HU Xiuqing,XU Na,ZHANG Liyang,QI Chengli
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Beijing 100081, China;
2.Key Laboratory of Radiometric Calibration and Validation for Environmental Satellites, China Meteorological Administration,
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Abstract: FY-3 visible infrared scanning radiometer (FY-3/VIRR) has provided Earth-observation data in orbit for more than 10 years since
the launch of FY-3A in 2008. These data are important for atmospheric, surface, and environmental product inversion, weather, and climate
change research. In this study, the calibration bias characteristics of FY-3/VIRR thermal infrared channel were analyzed, and the main sources
of error were preliminarily identified in combination with the operational calibration model in day-night difference and seasonal variation of
the operational calibration bias. In addition, the on-board calibration model and the on-board blackbody radiation model were optimized to
construct the fine re-calibration model of the thermal infrared channel. In the linear calibration model plus nonlinear correction adopted by
the FY-3/VIRR infrared channel, the quadratic term is related to the calibrated blackbody radiation. When the satellite is in orbit, the
temperature change of the blackbody causes change in the quadratic term coefficient. As a result, the shape of the quadratic response of the
infrared channel is changed. When the blackbody temperature changes, the quadratic term coefficient is changed, thereby introducing
calibration deviation. In addition, the blackbody radiation on the infrared channel is calculated using the equivalent brightness temperature
coefficient of the blackbody obtained from the pre-launch test. In fact, the radiation in the blackbody observation path is reflected in a set of
polynomial fitting coefficients. This fitting process is based on the pre-launch vacuum test, and the on-orbit application results in calibration
deviation. The FY-3/VIRR re-calibration model of thermal infrared channel directly uses quadratic calibration equation for on-board
calibration model and considers the influence of instrument environmental radiation. The blackbody radiation model on the planet is
reconstructed by considering the blackbody temperature as the proxy ambient temperature given that traditional instruments lack temperature
measurement points on the planet. Based on the matching samples of Simultaneous Nadir Observation (SNO) recommended by GSICS, The
parameters of the refined re-calibration model were determined using the internationally recognized high-precision Infrared Atmospheric
Sounding Interferometer (IASI) as the reference instrument. The results show that the refined re-calibration model has a significant
correction effect on the systematic deviation, diurnal difference, and seasonal variation of the operational calibration model, and the monthly
mean deviation is within +0.3K after re-calibration using the refined re-calibration model. In 2018, for example, the difference between day
and night in winter decreased from approximately 0.4 K of the service calibration to less than 0.1 K.
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