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PurposePurpose 

Using Bayesian approach to estimate the rainfall of typhoon over ocean In order to reduce the damage to livelihood and economyUsing Bayesian approach to estimate the rainfall of typhoon over ocean. In order to reduce the damage to livelihood and economy 

caused by heavy rainfall associated with severe weather systems such as typhoon Morakot (2009) the accurate rainfall retrieval ofcaused by heavy rainfall associated with severe weather systems such as typhoon Morakot (2009), the accurate rainfall retrieval of 

t h i i t t i i f b th th t d htyphoon is an important mission for both weather operators and researchers.yp p p

C M k t t 0411UTCFlowchart of Bayesian method and Physical Theorem Case Morakot at 0411UTCFlowchart of Bayesian method and Physical Theorem
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v：vertical polarization 
LRTM model (radiative transfer model) h：horizontal polarization( )

to simulate the brightness temperature (Tb)
h：horizontal polarization 
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TMI PR match up data
Establish conditional probabilit

TMI_PR match up data 
Establish conditional probability to fit prior probability

density function f (P|R)
to fit prior probability 

di ib i ( )density function f (P|R) distribution π(R)( )
Chiu and Petty(2006)Chiu and Petty(2006)3

Calculate Posterior probabilityCalculate Posterior probability 
distribution f (R|P) anddistribution f (R|P) and  

B i A hestablish lookup table of various estimation Bayesian Approachestablish lookup table of various estimation y pp
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Using average (AVE) Validation withUsing average (AVE)
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Validation with
estimator to calculate rain rate

5
Precipitation Radarestimator to calculate rain rate Precipitation Radar

ValidationValidation

2009 08 08 04:11 TMI GCE RR (retrieval) 2009 08 08 04:11 TMI WRF RR (retrieval)2009-08-08 04:11  TMI-GCE-RR (retrieval) 2009-08-08 04:11  TMI-WRF-RR (retrieval)
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Summary and Future WorkSummary and Future Work
1. PR rainfall products are used for validations in our study and the results show that our Bayesian retrievals and PR-RR have1. PR rainfall products are used for validations in our study and the results show that our Bayesian retrievals and PR RR have 

i il i tt i h i t l di t ib ti d th t th tit ti lt ll ith PR d t (th i l tisimilar rain pattern in horizontal distribution and that the quantitative results agree well with PR products (their correlationp q g p (
ffi i t > 0 6)coefficient > 0.6).  )

2 In the future more typhoon simulations will be added to our database to improve the accuracy of satellite rainfall retrievals The2.In the future, more typhoon simulations will be added to our database to improve the accuracy of satellite rainfall retrievals.  The 
RTTOV Radiative Transfer model will be used in our studyRTTOV  Radiative Transfer model will be used in our study.


