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Attenuation Correction Simulations for Airborne 220 GHz Cloud Radar

YANG Min', HUANG Xingyou’, YAN Wenhui’, WANG Ping’, DING Xia’, WANG Haitao’
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Nanjing University of Information Science and Technology, Nanjing 210044, Jiangsu, China;
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Abstract: Aiming to the attenuation problem of the 220 GHz cloud radar signal, typical cloud droplet spectrum
and cloud parameters are used to make 2 100 simulated samplings of water cloud and ice cloud, and then the
relationship between radar reflectivity factor Z of cloud and the attenuation coefficient 4. is calculated by employing
discrete-dipole approximation algorithm. Considering the fact that the attenuation of the 220 GHz cloud radar signal by
the atmosphere and clouds, numerical simulation is performed on the airborne 220 GHz radar echoes intensity of water
clouds and ice clouds. Based on the obtained 4.-Z relationship, simulation tests of attenuation correction are performed.
Results show that the attenuation coefficient of the water-droplet cloud is 2~3 orders of magnitude larger than that of
the icecrystal cloud. Compared with small particles of water-droplet and ice-crystal, atmospheric absorption is the main
reason for the attenuation of an airborne 220 GHz cloud radar. The attenuation of high-frequency radar signals on the
propagation path is very obvious, and the k.-Z relationship given in this study is suitable for the cloud attenuation
correction calculation of 220 GHz frequency radar.
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Fig.4 Water cloud radar reflectivity factor attenuation and correction simulation in different cases
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Fig.5 Ice cloud radar reflectivity factor attenuation and correction simulation in different cases
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