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ABSTRACT

Measurements confirm the importance of polarization signals for separating the rain from the
cloud component. Comparing with the satellite, the Ground-Based radiometer has higher temporal
resolution. Its signal has no such weakness as the radar reflectivity which is always dominated by
the largest drops in the sampling volume. The ground-based radiometer used has four channels
measuring horizontal and vertical polarizations at 18.7 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 water vapor, liquid water and rainfall
rate by the ground-based radiometer. The liquid water is computed by the difference of
transmissivity between 18.7 and 36.5 GHz. Rainfall rate is estimated 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. From the qualitative perspective, the continuous monitoring of 24
hours for brightness temperature and vertical-horizontal polarization differences shows that the
brightness temperatures increase and the polarization differences decrease with rain rates (gray
intervals). The wrong signals, which are mainly caused by absorption losses, appear when the wind
direction is north- northwest (towards the sensor) with wind speed around 3 ms-1 in favor of the
wet of antenna by the falling of raindrops. The 36.5 (18.7) GHz channel brightness temperature may

exceed 200K (100K) owing to the rainy cloud locating in the vicinity of the radiometer even though
there is no rain overhead.

Keywords : Transmissivity, Rainfall Rate, Polarization



