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A Simulation Study of Two Algorithms Optimization and
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Abstract The airborne radars have good maneuverability and can easily follow the observed phenomena and allow
scanning meteorological systems in place where ground-based radars are not easy to operate (i. e. oceans). On the
other side, the size of the airborne rain radars’ antennas is difficult to be made large enough, so radars use an X-band
frequency. However, the electromagnetic wave on the frequency is attenuated though rain, thus algorithm should be
studied to correct for the attenuation effect. The dual-beam algorithm and the stereoradar analysis have obvious
shortcoming in different conditions. The stereoradar analysis needs to get the required boundary conditions where
the ‘true’ reflectivity is known. And the dual-beam algorithm cannot provide reliable estimates for reflectivity at the
cell center. It is an ideal means that the final result is composed of difference proportion of the dual-beam algorithm
and the stereoradar analysis. The proportion of retrieval result by dual-beam algorithm is more than that by stereo-
radar analysis at the cell boundary. And the proportion of retrieval result by stereoradar analysis is more at the cell
center. It is called the hybrid algorithm. In the hybrid algorithm, a normative weighting factor is used. It changes a-
long with the PIA (Path-Integrated Attenuation) difference. The weighting factor has a very good corresponding re-
lation with the rain rate. The factor is the maximum value when the rain rate is the minimum value. Then the factor
reduces with the rain rate increasing. All algorithms are applied to a simulative rain system. The simulative system
has two peak value areas, and has a minimum value area between the peak value areas. In order to be consistent with
the actual situation, stochastic noise is used in the simulation field. The value of noise is between £0. 7 dB. The re-

flectivity estimated by the hybrid algorithm is more accurate than that estimated by stereoradar and dual-beam algo-
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rithms. The good result is gotten using the hybrid algorithm in the simulation field. The hybrid algorithm is of ser-

viceability and accuracy.
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