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Rain rate estimations for typhoon Megi over oceans using microwave data

Nan-Ching Yeh 1 Jian-Liang Wang 2 Wann-Jin Chen 3
1 School of defense science, Chung Cheng Institute of Technology, National Defense University
2 Department of Environmental Information and Engineering, Chung Cheng Institute of Technology,
National Defense University
3 Ta Hwa Institute of Technology

Abstract

In the recent years, there exist a lot of natural disasters in Taiwan, especially caused by
torrential rainfall from typhoons. The accumulated rainfall of typhoon had broken the record of past
decades in Taiwan. The principal factor for these disasters to occur is the more concentration of
rainfall distribution both in spatial and temporal domains. Timely warning is crucial for people to
prepare for disasters and then reducing the damage and loss of properties. Therefore, it is extremely
important to provide accurate rainfall estimations for typhoons.

We obtain brightness temperatures (Tb) of between rainy and clear sky by microwave radiative
transfer models (RTM). In addition, we derive an attenuation index with a difference of polarization
brightness temperatures to estimate rain rate over ocean. This index has advantages of decreasing
with rain rate and not being easily saturated by rainfall. Finally, we utilize the attenuation index by
Tb from TRMM/TMI to estimate rain rate of typhoon Megi over ocean.

The rainfall retrieved from satellite was compared with those from the TRMM/PR and the
coefficient of correlation between them is above 0.6. Results show that the retrieval rainfalls
overestimate for weak rainfall, but underestimate for heavy rainfall.

Keywords : radiative transfer model, brightness temperature, rain rate
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