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2014 to May 31, 2019
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Fig. 2 The internal blackbody calibration target counts of MWHTS channels during the period of January 1, 2014 to May 31, 2019
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Fig. 6 Boxplots of MWHTS 89 GHz & 118 GHz and 150 GHz & 183 GHz internal blackbody calibration target temperature after
quality control in July 2014
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Fig. 11 Boxplots of MWHTS cold space counts before quality control in July 2014
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Fig. 13 Boxplots of MWHTS scan period before and after quality control in July 2014
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FY-3C MWHTS observed brightness temperature quality score based on
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Abstract: FengYun-3C (FY-3C) is the first satellite of the second-generation polar-orbiting operational meteorological satellite in China.
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As one of the key payloads onboard FY-3C, the MicroWave Humidity and Temperature Sounder (MWHTS) is a cross-track microwave
sounder and has 15 channels ranging from 89.0 GHz to 191.0 GHz, with eight (channels 2—9) located near 118.75 GHz along an oxygen
absorption line, five (channels 11—15) close to the 183.31 GHz water vapor absorption line, and the remaining two window channels (1 and
10) centered at 89.0 and 150.0 GHz. This instrument’ s measurement allows for probing the atmospheric temperature and moisture under
clear and cloudy conditions. The MWHTS attracted worldwide attention because of its special configuration. FY-3C MWHTS radiance data
have already been assimilated into operational numerical weather prediction models in the European Centre for Medium-Range Weather
Forecasts, UK Met Office, and China Meteorological Administration. The calibration accuracy and stability of MWHTS can directly affect
the data assimilation effects in NWP. This research establishes a quality control model and observed brightness temperature quality score for
MWHTS to filter out the poor quality data during the calibration processing. The five and a half years historical raw data from MWHTS are
analyzed. The telemetry parameters from the raw data considered in this study include the blackbody target temperature, instrument
temperature, instrument component temperature, counts of the blackbody target and cold space, scan angles, and scan periods. These
telemetry parameters thresholds were set accordingly for quality control. Then, based on the radiometer calibration transfer function and
observation mechanism of MWHTS, five key parameters (instrument temperature, blackbody target temperature, blackbody view counts,
cold space view counts, and scan periods) were selected to score the MWHTS calibration data quality. The sensitivity analysis of each
parameter to the differences between the observations and radiance transfer simulations were carried out. The results show that the scan
period has the most significant influence on the O-B results, and the instrument temperature has the least effect. The effect proportion was
used as the weight to score the observed brightness temperature in centesimal system. The results show that the quality control scheme of
each parameter can eliminate abnormal data, and the quality scoring system characterizes the MWHTS calibration quality, and the data
application is ensured. The quality control model is established for FY-3C MWHTS to meet the application requirements of onboard
microwave observation data. The threshold of the quality control mode depends on the various characteristics of the telemetry data in orbit.
This model has been used in the operational calibration algorithm of FY-3C MWHTS, and the score results are included in the MWHTS L1
data to global real-time releases. The MWHTS observed brightness temperature quality score can indicate the data quality throughout the
operational in-orbit radiometer calibration. The higher the score, the better the data quality. Accordingly, users can choose the score
threshold for data availability according to the application requirements. The quality scoring system is based on only five key telemetry
parameters, and more parameters will be analyzed to improve this system in the future.

Key words: Fengyun-3C, MicroWave Humidity and Temperature Sounder (MWHTS), quality control, observed brightness temperature
score, telemetry parameters
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