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Analytical characteristics of the relationship between Infrared
Brightness Temperature and Rainfall of Taiwan by using PDF
Matching method
Guan-Bo Wu?, Yu-Ching Liu?, Jian-Guo Wang?, Yun-Lan Chen?, and I-Han Tseng?
1. Meteorological Satellite Center, Central Weather Bureau

2.Research and Development Center, Central Weather Bureau

Abstract

The Central Meteorological Bureau introduced the PDF Matching new satellite precipitation
estimation technology (IRQPE) at the end of 2019. This technology used the infrared channel brightness
temperature data (11.2um) of the Japanese geosynchronous satellite HIMWARI-8 and the mixed rainfall
rate data MWCOMB. Completion of the program module construction in the first half of 2020.

The PDF Matching technology used in this research adopts the hypothesis that “The cloud develop
more higher that infrared brightness temperature must been more colder, and easily to produce more
rain”. The warmer brightness temperature value corresponds to the smaller rainfall value and the colder
brightness temperature value corresponds to the larger rainfall rate value to meet the basic hypothesis.
This technology divided each grid point of 0.5 degree x 0.5 degree into ocean and land, and used the
nonlinear percentile function to establish the relationship between microwave precipitation and infrared
brightness temperature.

The purpose of this research is to understand the relationship between infrared brightness
temperature and microwave precipitation. The researchers apply the data of the relationship between the
two, and analyzed the climatic characteristics of them in the surrounding areas of Taiwan from May 2017
to December 2019. Parameter adjustment program was made that based on the climatic characteristics
of brightness temperature and microwave precipitation.

Preliminary results show that the relationship between brightness temperature and precipitation was
reflected different seasonal performance of the ocean and land. Summer was relatively stable in the four
seasons. Spring, autumn, and winter were relatively unstable. The relationship which became more
unstable with the colder brightness temperature. The results of seasonal show that the relationship
between brightness temperature and microwave precipitation have different characteristics at every year.
This research will use the climatic characteristics of infrared brightness temperature and microwave

precipitation in Taiwan as the basis for adjusting the parameters of the PDF Matching.

Keywords : Infrared brightness temperature, Microwave precipitation



