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Hydrometeor classification algorithm for dual polarization weather radar using Bayes classifier
— An approach for fast training data creation by cluster analysis —
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A P,
Zyyy (dBZ) Zpp (dB) P A0) Kpp (deg km'l) Temperature (°C)

Drizzle 10-25 02t00.7 >0.97 0 to 0.06 >-10
Rain 25 to 60 05t04 >0.95 0to 20 >-10
Snow (dry, low density) -10 to 35 05t00.5 >0.95 -ltol <0
Snow* (dry, high density) -10 to 35 00tol >0.95 0to 04 <0
Snow (wet, melting) 20 to 45 05t03 05t009 0tol Oto5
Graupel, dry 20 to 35 05to1 >0.95 Otol <0
Graupel, wet 30 to 50 05t02 >0.95 Oto3 -15t0 5
Hail, small < 2 cm wet 50 to 60 05t00.5 0.92to 0.95 -1tol -15to 20
Hail, large > 2 cm wet 55 to 65 -1t0 0.5 0.90 to 0.92 -1to2 -25t0 20
Rain and hail 45 to 80 -1to 6 >0.9 0 to 20 -10 to 25
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% 3.1 Marzano et al. (2008) (2 & 2 & B&KKBLT D (Zny, Zgy) V0 LICH T DHERBEFE 54T /L (LR : light
rain, MR : middle rain, HR : heavyrain, G/SH : graupel/small hail, H/R : hail/rain, H : hail, DS : dry snow,
WS : wet snow, IC : ice crystal, LD : large drops)
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“EHREER BEMIE 7
Dual polarization radar data Aftenuation correlation by ¢y, hhc
Zhh VA hhe Z drc
> h
VA dr Z drc Pho
) K dp
Phv : .
(p dp o (Z dr)
t/)dp o (Zgr)
Kap 0 (Pry)
Filtering and o (p hv)
slope esti%nation g (lpdp)
> O (lpdp) —
- Az
o O-OCE'%E‘F- o = Texture 0
0°C li‘gﬁfnn altitude z-HSighEtTaC% TE d% vid {Median absolute deviation) 4
NWE - = TUIAF v
Zy " Azg =z — Zg

Filtering using the centers of Gaussian Mixture Model
(GMM) to 8 variables for each PPI data. The number of
components is from 1 to 3 selected by Bayesian information
criterion (BIC).

Stacking the filtered data (gaussian center) for
1 to 3 hours.

K-means clustering to 10 groups for 7 variables

(Zhh(;' 9ZdTC 5phv 9de ,a (Zdr) aU(th) Ne) (I,bdp )) Identlfymg a
cluster with a specific precipitation type.

l

Estimating the probability density from the identified cluster
using Kernel Density Estimation(KDE).

B K FE B #0 B D EER T — 2 ERR X

Flow diagram of training data creation for Hydrometeor classification algorithm
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