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ABSTRACT

In this study, data from the Tropical Rainfal Measuring Mission (TRMM) satellite’s Microwave
Imager (TMI) and Precipitation Radar (PR) instruments, along with the rain rates measured by the
Automatic Rainfall and Meteorological Telemetry System (ARMTS), were employed to quantitatively
estimate the precipitation over Taiwan by the scattering index method (SIL, Scattering Index over Land).
Based on the rainfall types determined by TRMM/PR, the rainfall areas over Taiwan were classified into
convective rainfall areas and stratiform rainfall areas with/without bright band. Analyses in these different
rainfall areas were conducted to see if this classification could be used to improve the accuracy of
quantitative rainfall retrievals.

With the observational data from ARMTS set as the ground truth, the verification of the accuracy of
the satellite rainfall estimation was performed by comparing the discrepancies of the rainfall estimations
that had and had not undergone rainfall type classifications. The absolute mean rainfall discrepancy of the
convective rainfall areas was reduced from 6.2 mmvhr to 1.7 mm/hr. For bright-band stratiform rainfall
areas, they were improved from 10.7 mnvhr to 1.8mm/hr. The rainfall retrieval equations of different
rainfall types were tested for the land rainfall estimation over Taiwan. Excluding the case of the stratiform
rainfall areas without the bright band, results indicated that the precipitation estimation accuracy was
considerably improved in the convective rainfall and bright-band stratiform rainfall areas. In addition, this
paper shows that the SIL is not suitable for indirect rainfall retrieval via high-frequency scattering
mechanisms for stratiform rainfall areas without bright band..
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