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Abstract: Objective The advanced geostationary orbit radiometer (AGRI) of FY-4A satellite has been on orbit for 6 years, and the radiation
performance of some reflective channels have significantly degraded, affecting the accuracy of quantitative remote sensing product
applications. On-orbit vicarious calibration methods based on deep convective cloud (DCC) targets can track and correct the radiometric
response of spaceborne optical sensors for attenuation. This method relies on large-sample statistical analysis, and it is significantly to
conduct sensitivity studies on factors influencing the calibration accuracy and stability in this method and establish optimal solutions.Method
The procedural of the fundamentalDCC calibration and tracking method are as follows: initially, extract DCC target pixels f] Y-4A/
AGRI L1 level data, calculatﬁ nce of the target pixels, and apply anisotropic correction using the DCC Angld‘alb@lb on Model
(ADM). Subsequenl ‘€9 il monthly Probability Density Functions (PDF) of DCC reflectance e trend in peak
reﬂectance ance mean to monitor and evaluate the radiometric performan Y-4A/AGRI instrument.

OV @ T tlzériccuracy and stability, the sensitivity research scheme for 1nf@g§§i}ss temperature threshold, pixel
uniformity ¢ 10n ﬁ& CC angle distribution model (ADM) was proposed. Lastly, c« e DCC model and establish an optimal
solution acc the results of the sensitivity analysis.Result The results indicate that for the infrared brightness temperature threshold,
the s ?%f DCC mean reflectance is lower than that of probability density function (PDF) peak reflectance in the visible light channel,
EQNSX the short-wave infrared channel, the sensitivity of DCC PDF peak reflectance is slightly lower than that of reflectance mean. In the

In ord

visible-near-infrared band, the CERES ADM model can better correct the effect of DCC reflectance anisotropy, and is significantly better
than the Hu model. However, neither of the two ADM models has obvious correction effect in the short-wave infrared band. Based on the
above sensitivity studies, the threshold selection and ADM correction strategy in the DCC method are determined. The radiation response of
FY-4A/AGRI reflected bands from March 2017 to April 2023 is tracked and evaluated. The results show that the radiation response of
0.47pm, 0.65um and 2.25pm channels degrades significantly, with the total attenuation rates of 45.55%, 26.22% and 6.362%, respectively.
This result provides a reference for updating the AGRI operation calibration coefficient. Conclusion The paper conducted a sensitivity
analysis on the key factors in the radiometric calibration tracking method based on Deep Convective Clouds (DCC) for satellite optical
sensors, enhancing calibration accuracy and stability through the establishment of an optimal solution. By utilizing optimization methods, it
quantitatively evaluated the variations in radiometric response performance in the reflectance band of FY-4A/AGRI, providing valuable
reference for updating the operational calibration coefficients of this instrument.

Key words: remote sensing and sensors, radiometric calibration, deep convective cloud, advanced geostationary radiation imager, angular
distribution model, top of atmosphere reflectance, reflective solar bands
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