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Purpose

This study develops a signal judgement for improving the measurement accuracy of brightness temperature
by the spaceborne precipitation radar for use as a radiometer. Since the radar viewed from space measures
the thermal emission from precipitation over the oceans, the brightness temperature at the radar’s
frequency is utilized for the precipitation estimates as an additional constraint. The radar brightness
temperature also gives the sea ice concentration (SIC) estimates with 5-km/15-km spatial solution.
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Data and method

KuPR/KaPR level-1 V05 and level-2 V06 products provided by the JAXA are analyzed.

False probability of fading noise as signal

a) Equivalent probability for different successive range bins
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b) 3d-moving average detection
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The 3d-moving average enables detection of
weak signals widely distributing at not only 1d
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Summary

The radar brightness temperature is derived as a new observational variable. To improve the
measurement accuracy of the radar brightness temperature, the new signal judgement is developed.
The result provides a SIC data by the radar. This study also develops the radar-only radar/radiometer
precipitation estimates, which mitigates outlier erroneously estimated at off-nadir over the oceans.
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Impacts of the brightness temperature on the precipitation estimates
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Radar only radar/radiometer hybrid method
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Mitigation of outliers at off-
nadir angles are found.

Over ocean
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DSD for convective type is
changed with radar’s Tb.
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