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ABSTRACT

Ground-based radiometer is an instrument which can measure the downwelling radiation, and we can
estimate the rainfall rate by the brightness temperature (Tb) from its observation. The ground-based
radiometer used has four channels measuring horizontal and vertical polarizations at 18.7 GHz and 36.5 GHz,
respectively. The first and second channels (18.7 GHz) are close to the absorption line of water vapor and the
third and fourth are in window channel. The aim of this study is to estimate rainfall intensity from the

correlation between Tb observed by ground-based radiometer and rainfall rate by rain gauge.

The preliminary analysis shows that the atmospheric water vapor and liquid water contents exponentially
decay with height. The continuous monitoring of 24 hours for Tb and polarization differences shows that the
brightness temperatures increase and the polarization differences decrease with rainfall rates. In the aspect of
error analysis, it is necessary to consider the influence of wind direction and speed. The wrong signals appear
when the wind direction is north-northwest with wind speed greater than 2 ms™' in favor of the wet of

antenna by raindrops.

The research shows that the best correlation coefficient interval between Tb and rainfall rate is the

60-minute accumulated rainfall. This study fits two regressions between rainfall rates and Tbs of 18.7 GHz
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and 36.5 GHz, respectively, and then verifies the regressions by independent data. The root-mean-square

errors between observed and estimated rainfall rates are 2.07 and 2.08 mmhr ' for these two regressions,

respectively.

Key Words: Ground-Based Passive Microwave Radiometer, Rainfall rate, Polarization
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