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Synopsis

In Japan, X-band polarimetric weather

radar network is currently-operated.

Polarimetric radar has an advantage over conventional non-polarimetric systems since
they measure raindrop-shape-related parameters.

In this research, a retrieval methodology of raindrop size distribution (DSD) is used to
improve accuracy of quantitative precipitation estimation (QPE). After the accuracy of
retrieved DSD is checked through a rain gauge on surface, 3-D drop size distribution of
cumulonimbus is retrieved from X-band polarimetric radar.

Next, a raindrop evolution model is used to estimate DSD at ground level. The model
is used to lessen the gap of rainfall rate between radar observation height and ground
level. Grown rate of DSD at ground level is given to rainfall rate estimating algorithm.
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Fig. 1 Comparing DSDs. (at the peak of the event)
Red: C-G method, Green: Yamaguchi (2012),
Blue: ground observation data from 2DVD
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Fig. 2 Comparing DSDs (at beginning of the rain)
Red: C-G method, Green: Yamaguchi (2012),
Blue: ground observation data from 2DVD
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Table 1 Comparison of two DSD retrieving methods

Method Mainly Used Correlation Coefficient Correlation Coefficient Root Mean Square Error
Parameter (Numerical Experiment) (From observed data) (From observed data)
C-G Method Zpr 0.933 0.254" 0.576"
Yamagichi(2012) Kpp 0.946 0.412% 0.418%

1) Zpr>0 2) Kpp=0.5
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Fig.4 Vertical cross section view of DSD parameters and polarimetric parameters along line a-a’ (6/7)
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