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ABSTRACT
Mr. Zhao has derived an algorithm (Zhao, L. and Weng, F. ,2002) to estimate 

rain rate over both land and ocean, in this presentation we only discuss rain rate 
over land. We use AMSUA  ch1,ch2 and AMSUB ch1,ch2,ch3 to estimate rain 
rate , the accuracy about diagnose rain-area is 83%, its mean value is 87%, the 
rms error of rain rate is about 3.6mm/hr.

METHOD AND DATA
(Weng and Grody, 2000) derived a formula
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IWP  =  µ De ρi (Ω / ΩN) 

ρi is ice particle bulk volume density

ΩN is normalized scattering parameter

De is particle effective diameter

rain rate rr can be derived as

rr  =C0 +C1IWP+ C2IWP
2

When the rain rate data are retrieved, we use automatic rain gauge stations hourly 
data (less than 3 km far from observation point) to verify its accuracy, we also use 
radar echo map to compare its pattern. c0,c1,c2 are coefficients got from the website of
NOAA .

RESULT
1. We collect 37 samples from July 2002 to Aug 2003 and compare its retrieved value             

with that of automatic rain gauge station, its results is shown in table 1.
2. A typhoon called MINDULLE passed Taiwan area from 28 June 2004 to 4 July 2004 

and brought strong damage to Taiwan, its track is shown in Fig 1.  We retrieve a 
NOAA pass at 18uTC, 1 July, its rain rate map and radar echo map are shown in Fig 
2 and Fig 4, the rain rate map for automatic rain gauge station is shown in Fig 3, we 
find the pattern is similar, but the retrieved value is lower than that of automatic rain 
gauge station. 

CONCLUSIONS AND FUTUREWORK
1. This algorithm is sensitive to scattering index or ice cloud so that retrieved number is 

small for a  pass.
2. The retrieved rain rate values are lower than that of automatic rain gauge station,  

maybe we should adjust some coefficients to get better retrieved value.
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Accuracy of
diagnose

Rms of rain rate Sample size

Rain 83% 3.6mm/hr 12

No-rain 92% 25

Total or mean 87% 37

Table 1 retrieval samples statistics from July 2002 to Aug 2003

Fig 1.typhoon MINDULLE’S track 

Fig 2 retrieved rain rate map at 18 UTC 1 July

Fig 3 rain rate map of automatic 
rain gauge station at 18 UTC 1 July

Fig 4 radar echo map at 18 UTC 1 July
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Where TB(Zt,µ), the upwelling brightness 
Temperature at the cloud top, is a direct measurement from 
satellites.  TB(Zb,µ), the upwelling brightness temperature at 
the cloud base, is derived from an empirical formula.  µ is 
cosine of zenith angle, Ω is scattering parameter, so then we 
can derive cloud ice water path


	

