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Fig 1 Observed radar reflective factors [dBZ] using 

TWTA. 

3
D P m k

18 0
6 2 ( )10K D C W (10)

D [mm] , ri [ km]

[m] Ck

W [g/m3] Dm [m]

N(D)

0( ) exp[ ]N D N D D (11) 

N0 ZDR

Dm Dm
Pulse compression 

4

m 3

( ) 4

( )

D N D dD
D

D N D dD (12)

COBRA

(NiCT)

COBRA COBRA

45

Non-pulse compression 

COBRA TWTA

TWTA

LAN

Table 1 Timing and observation mode of used radar data 

Date Start time End time Obs. mode Rec. mode 

3 00 4 30 COBRA (Klystron) Normal 

4 40 5 30 COBRA + (TWTA) Dual Cycle 

11 00 15 50 COBRA (Klystron) Normal 

2004/6/8 

16 00 18 30 COBRA (Klystron) Normal 

0 00 8 00 COBRA + (TWTA) Dual Cycle 2004/9/5 

13 00 19 50 COBRA (Klystron) Normal 
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Fig  2 Observed differential phase DP.

Fig  3 Estimated specific differential phase KDP using

differential phase DP moving averaged over 3000 [m]

3000 [m]. 

Fig  4 Estimated specific differential phase as moving 
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Table 2 Site names and timing of observations done by 

optical rain gage, disdrometer and two-dimensional 

video distrometer 
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Fig 6 Comparison between differential reflectivity 

estimated through observed DSD (ZDRg) and observed 

by radar (ZDRr). (0 00 8 00 on Sept 5, 2004) 
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Fig 5 Comparison between radar reflective factor 

estimated through observed DSD (ZHHg) and observed 

by radar (ZHHr). (0 00 8 00 on Sept 5, 2004) 
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Fig  7  Comparison between specific differential 

phase estimated through observed DSD (KDPg) and 

observed by radar (KDPr). (0 00 8 00 on Sept 5, 2004)
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Table 3 Formulas used for estimating rainfall intenisity  

R(ZHH)=(ZHH/B)1/ ( B=200, =1.6 ) 

R(ZHH, DR)= cZHH
a

DR
b ( a=0.91, b= -2.09,

c=0.0058 )

R(KDP)=129(KDP/f)b  ( b=0.85, f=5.34 )

R(KDP, DR)=cKDP
a

DR
b (a=0.89, b= -0.72,

c=37.9)

Bringi and 

Chandrasekar C

Table 3
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Fig 11 Comparison between 1-munite rainfall intensity 

observed by optical raingage and radar-observed KDP.
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Fig 10 Comparison between 1-munite rainfall intensity 

observed by optical raingage and radar-observed ZHH.
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Ogimi and rainfall intensities estimated from radar observations using formula shown in 

table 3. 
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and rainfall intensities estimated from radar observations using formula shown in table 3. 
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Improvement of Precipitation using the Latest Dual Polarimetric Radar 

Eiichi NAKAKITA, Hidenobu TAKEHATA*, Katsuhiro NAKAGAWA** 

* Graduate School of Engineering, Kyoto University 

** National Institute of Information and Communications Technology  

Synopsis 

Dual polarimetric radar has been developed and partly utilized in meteorology and 

hydrology in these twenty years because its potential ability in estimating drop size 

distribution (DSD) and in discriminating precipitation type  Meantime, Ministry of 

Infrastructure, Land and Transportation (MILT) in Japan put Shakadake operational C band 

Radar practical use in 1992  However, large improvement had not been realized because 

of its initial technical stage  Under these circumstances, this study investigates 

observation precision of the latest C band polarimetric radar for promoting replacement of 

Japanese operational radars into operational polarimetric Doppler radars

As results, this study shows Z , ZHH DR and KDP observed by the polarization radar well 

fit to non-parametrically computed Z , Z  and KHH DR D using observed DSD, respectively

However, KDP has a little bias  Also, this study shows Radar observed ZDR~Dm of 

observed DSD” relation is consistent with observed DSD  Parameter from the polarization 

radar has high possibility to improve real-time rainfall estimation

Keywords: polarimetric radar, multi-parameter radar, QPE, differential radar reflectivity, 

specific differential phase, drop size distribution




