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The research of using AMSR-E satellite microwave data to retrieve the oceanic typhoon
quantitative precipitation

Tung-Chou Wu' Wann-Jin Chen'

! Weather Wing CAF
?Department of Electronic Engineering Tahwa Institute of Technology

Abstract

Multi-channel microwave data from the Advanced Microwave Scanning Radiometer for EOS
(AMSR-E) of Aqua satellite and rain gauge data of 17 islands in Okinawa of Japan are used during
the typhoon seasons from 2002 until 2007. The relationship between RR (Rainfall Rate) ang
multi-channel Tb (Brightness temperature) were set up using multi-linear regression equation over
oceans. The purpose of this research is to reduce damages caused by typhoon precipitation and give
the quantitative estimation of RR before typhoons reach Taiwan. In order to achieve the quantitative
precipitation forecast of typhoons in real-time and increase temporal resolution, this research ig
successful to retrieve RR using the on-line Tbs of AMSR-E offered by Central Weather Bureau.

Combination Check (CC) method displays the good result that distinguishes rain areas from
no-rain areas. Critical success index (CSI) is 0.86 and probability of detection (POD) is 0.99 anq
false alarm ratio (FAR) is 0.14 and percent error (ERR) is 0.96 and no rain index (NRI) is 0.03.

On the quantitative analysis, using the S value (Tb18.7V subtract Tb89V) greater than 7 K ang
D value (Tb18.7V subtract Tb18.7H) smaller than 17 K, to distinguish the strong rainfall rate (RR >
10 mm/hr) and weak rainfall rate (RR <= 10 mmvhr). The resuit shows that the average rainfall rate
of the station is 4.36 mm/hr and estimation of satellite is 4.79 mm/hr and R value (coefficient
correlation) is 0.78. On the qualitative analysis, the algorithm of this research is equivalent to the
GPROF algorithm. The whole result shows that the retrieved RR is close to rain gauge RR, but little
weak RR is overestimated.

Key word: AMSR-E, Microwave of satellite, Pprecipitation
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