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Fig. 1 Observed radar reflective factors [dBZ] using
TWTA.

SRBEF NS, Lo T, KR LRk <Z
A—ZEBRT DI ENTED, B TWTA OFLS
E LT K ADREES CERBEIBATREE WV ) S0 D
%o ZAUTEFEMRA 2 M LAN TR EIC L+ 572
D, KRR L — & — D FEHAE IR OHI 0 Y
T OHE/INCM D EERRD & DT 2 MET 2 HifF o B
EOERAERKRDO SN TNE O THD, TLT, &
WA S T H IRV L R TV A EME BT %
WTHERD L — & — L RIS DL o 53 fi ae <o 8L | 46
BEBINTND,

Table 1 Timing and observation mode of used radar data

Date Start time End time Obs. mode Rec. mode
3:00 : 30 COBRA (Klystron) Normal
2004
004/6/8 4:40 5:30 COBRA + (TWTA) Dual Cycle
11 : 00 15: 50 COBRA (Klystron) Normal
16 : 00 18 : 30 COBRA (Klystron) Normal
2004/9/5 0:00 8:00 COBRA + (TWTA) Dual Cycle
13: 00 19 : 50 COBRA (Klystron) Normal
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Fig. 2 Observed differential phase ¢ pp.
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Fig. 3 Estimated specific differential phase Kpp using
differential phase ¢ pp moving averaged over 3000 [m]
X3000 [m].

Fig. 4 Estimated specific differential phase as moving
averaged Kppshown in fig. 3 over 3000 [m] X< 3000 [m].
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Fig. 5 Locations of COBRA and ground observation sites. Black colored names indicate AMeDAS observation sites.
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Table 2 Site names and timing of observations done by
optical rain gage, disdrometer and two-dimensional
video distrometer

6/8 | 9/5

Onna | Disdrometer
Optical rain gage
Ogimi | Disdrometer
2DVD

Optical rain gage

OO X [O] X
X [ X|O|O] %

Y DEN(D){L+ 4, (s, ~ D} AD,

Zr, =10l0g,,

DRg

’ Y DN(D) {1+ ¥ - 2,)(e, ~1)] AD, (15)

THHETE 5, T2 TLIRERICKET R T T,

1+ 1, 1.
A, = T (1f?rtan1fr) (16)
TEIN, fIdEhrg D,
1
ff==-1 )

r
TEXRT D, 72, elIFELETHD, IbHIT,
KEW, ERIBEAT D LD b KD DH Z &N TE,
(10) L0, ASHAZAR AL Kppgl L,

70 - -

25

i 6/8 -
60 9/5

50 r
40 r
30 r
20 r
10
0 1 1 1 1 1

0O 10 20 30 40 50 60

Zy 49 [dBZ]

Fig. 5 Comparison between radar reflective factor
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estimated through observed DSD (Zuxg) and observed
by radar (Zyur). (0 : 00~8 : 00 on Sept 5, 2004)
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Fig. 7 Comparison between specific differential

phase estimated through observed DSD (Kppg) and
observed by radar (Kppr). (0:00~8:00 on Sept 5, 2004)
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Fig. 6 Comparison between differential reflectivity
estimated through observed DSD (Zpgrg) and observed
by radar (Zpgr). (0 : 00~8 : 00 on Sept 5, 2004)
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Fig. 9 Comparison between radar-observed Zpgr and Dy, non-parametrically
estimated from observed DSD. Colored lines indicate theoretical relation in
the cases of parameter p =0, 2, 5.5 of gamma type DSD.
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Fig. 10 Comparison between 1-munite rainfall intensity
observed by optical raingage and radar-observed Zun.

Table 3 Formulas used for estimating rainfall intenisity

R(Zu)=(Zu/B)?  (B=200, f=1.6)
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¢=0.0058)

R(Kop)=129(Kpp/f)®  (b=0.85, f=5.34)
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c=37.9)
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Fig. 11 Comparison between 1-munite rainfall intensity
observed by optical raingage and radar-observed Kpp.
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Fig. 12 Time series of 1-munite rainfall intensity observed by optical rain gauge in

Ogimi and rainfall intensities estimated from radar observations using formula shown in

R(Kpp, E.’DR)
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13 Time series of 10-munite rainfall intensity observed by AMeDAS in Yoronjima

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
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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 Zy, Zpr and Kpp observed by the polarization radar well
fit to non-parametrically computed Zyy, Zpr and Kp using observed DSD, respectively.
However, Kpp has a little bias. Also, this study shows “Radar observed Zpg~Dy, 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
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