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Abstract: The energy received in the mid-infrared (MIR) band at the sensor's aperture includes both reflected solar en-
ergy and the emitted energy from Earth's surface. Typically, the reflected solar energy in this band is weak. However,
under certain conditions, such as in sun glint regions over the sea surface, the reflected solar energy detected by the
MIR channel can be substantial. Currently, the application of sun glints physical models in the MIR band is not well-un-
derstood. This study investigates the accuracy of applying different visible light and shortwave infrared sun glint models
to the MIR band. The paper selects three models: Breon-Henriot, Ebuchi-Kizu, and Wu, and evaluates the sensitivity
of each sun glint model. Subsequently, using four selected MODIS sun glint images as data sources, and combining
them with ERAS reanalysis data matched to satellite data for atmospheric parameter calculations, the solar radiation in-
tensity reflected by the sea surface is computed using the three models. The accuracy of each model is then further vali-
dated with an MIR radiation transfer model. The results show that the Breon-Henriot model generally performs best in
terms of correlation coefficient and root-mean-square error compared to MODIS measurements. These findings not only
extend the application range of sun glint models in the MIR band but also enhance the MIR forward modeling system,
providing new theoretical support for MIR radiation transfer and improving the effectiveness and accuracy of MIR re-
mote sensing products in climate change monitoring and sea surface temperature dynamic analysis.
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Table 1 Accuracy results for the comparison between simulated top—of-atmosphere radiance temperatures from

three models and MODIS observed radiance temperatures

AR AR AR Breon—Henriot#%!  Ebuchi—Kizu 15 %! Wu B
R2 0. 9479 0. 9464 0. 8842

MODO21KM. A2023047. 2230. 061. 2023048191622
RMSE 0. 4568 3.1272 0.7718
R2 0.9785 0. 8903 0. 9595

MODO21KM. A2023091. 0000. 061. 2023091131723
RMSE 0. 4558 1. 8162 0. 6930
R2 0.9679 0.9155 0. 9606

MODO21KM. A2023182. 0130. 061. 2023182131652
RMSE 0.6148 2. 8462 1. 6674
R2 0.9722 0. 9476 0.9411

MODO21KM. A2023275. 0100. 061. 2023275131502
RMSE 0.6742 1.3314 2.0208
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