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Abstract

To reduce the damage and loss of lives and properties due to torrential rainfall, it is extremely
important for governmental operation unit to provide accurate rainfall estimations for severe
weather systems, especially Typhoon system. As the satellite observation system can provide a
wide coverage of observation for severe systems, it is able to provide enough observations for
rainfall study and application, especially in the open ocean areas. In previous studies on satellite
rainfall retrieval, it is found that the microwave observation is quite limited in time, about one or
two observations during a day for a single satellite, and that the satellite infrared data are not able to
provide accurate rainfall estimation due to its poor information on the rain particles embedded in
the severe weather systems.

This research is aimed to overcome disadvantages mentioned above to conceive an idea for
combining the microwave and infrared data together for improving the accuracy of satellite rainfall
and a real time satellite rainfall map. This purpose is fulfilled by collocating the same spatial and
temporal TMI-derived rainfall rate or AMSR-E-derived rainfall rate and MTSAT-1R brightness
temperature and establishing their relationship using probability matching method. The hourly real
time MTSAT-1R rainfall map can be obtained immediately by the above relation. The satellite

retrieval rainfall products are compared with other rainfall observation or product, including rain
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gauge and Precipitation Radar-derived rainfall map.

The results show that heavy rainfall areas within spiral rainbands, weak rainfall areas in the
outer region, and rain-free eyes can be successfully retrieved qualitatively. However, rainfall is
underestimated for heavy rainfall areas and overestimated for weak rainfall areas. In quantitative
analyses, the best correlation coefficient between the retrieved rainfall and observations is about
0.79. For some cases, the lowest correlation coefficient is less than 0.1. This may be caused by time
interpolation of rainfall estimation, characteristics of typhoon rainfall, and beam filling error.
Although further studies are needed to improve the accuracy of rainfall estimation method

developed in this study, timely rainfall estimation map can be provided about every 30 minutes,

Keywords: TRMM, TMI, AQUA, AMSR-E, MTSAT-1R, microwave, infrared, Precipitation
Radar, rain rate
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