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Introduction
[ T

Background

In Japan, the weather radar for operational netugttke C-band radar
*The new type polarimetric radar, which has the olad#e functon of
Kpp ,» has not been put into operational use in Japan.

Purpose

Mass —weighted diametér_ will be introduced into estimators
R(Z,,) andR(Kyp), asR(Z,,, D,) and RKgp, D,,).

D, will be used also in the selectionk({,,,,, D,,) or R(Kyg, D).

To achieve this, we propose introduckgnassveighted
diametelD , into existing algorithm.
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Data set (Radar)

COBRA = CRL Okinawa Bistatic

polarimetric RAdar
COBRA is operated by the National Institute of mhation and
Communications Technology (NICT).

_ i i Peak power > 250 kW (Dual Klystron)
C-band polarimetric weather radar | > 10 kW (Dual TWTA)
COBRA'’s purpose ishe development of the| Pulse width o fsioldonsns(ﬁvﬁ (Klystron)
meso hydrometeorological observation for |PrRF (250 2B FH)z, PRT 1¢é/ step

: staggere

the next genera“()n Antenna size 4.5m ¢parabolic

. . Beam width 0.91de
Target :Typhoon, Bai-u, meso scale rainfall Radome size 8m 6 k

Cross pol. ratio > 36 dB (Integrated value in a beam)
SyStem Antenna gain 45 dBi (including radome)
. . ) Sidelobe < -27 dB (one way)
Polarization parameter&in, Zvv, Zor, f op, Ant. scan speed 0.5-10 rpm(PPI), 0.1-3.6 rpm(RHI),
, I HV, LDR Polarization H, V, +45, -45, LC, RC (pulse by
pulse)




Data set (Ground)

] 74 T T

by 2DVD and disdrometers of AMMeDAS
impact type at Ogimi and Onna.

Ogimi is located 15km and On
is located 23km from COBRA.

We used the DSD data observei MNiCT Site

—

A Ogimi

2DVD & impact type disdrometer

A Aguni

_\ oy
<F | a “ﬁ‘ Onna
| Impact type disdrometer
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AMeDAS=Automated Meteorological Data
Acquisition System

—
128" 129°




Data set

No. | Start Time (UTC) End Time (UTC)
1 |2006.5.30 23:0(0 2006. 5.31 11:0(
2 |2006.6.1 15:0¢2006.6.2 4:0(
3 |2006.6.4 8:002006.6.5 8:0(
4 | 2006.6.10 0:00¢2006. 6.10 13:0(
5 12006.6.11 6:0¢ 2006. 6.11 12:0(
6 |2006.7.8 15:0¢2006.7.9 10:0(
7 |2006.8.5 10:0¢ 2006. 8.6 12:0(
8 |12006.8.9 0:0¢2006.8.9 5:0(
9 (2006.12.7 2:002006.12.7 9:0(
10 | 2007.5.25 18:0(0 2007. 5.25 24:0(
11 | 2007.6.5 4:00 2007.6.5 15:0(
12 |2007.6.7 0:00 2007.6.7 13:0(
13 | 2007.6.11 12:0(Q 2007. 6.12 22:0(
14 | 2007.6.16 8:0( 2007.6.16 23:0(
15 | 2007.6.18 20:0(Q 2007. 6.19 5:0(

Radar
COBRA
Ziwr Zuv» Zors Topr Mo LDR,
*Time step every 6 minutes
*14PPI(05e1.1e18e25e33e4.2eb53¢e
6.5€81e100e123e148el74¢e
20.5 elevation angle )
*Pulse width & (300m)
*Beam width 0.8

Ground data

sImpact type disdrometer (2006-2007)
«2DVD (4-11 June. 2D06
*AMeDAS (2006-2007)

AMeDAS=Automated Meteorological Data
Acquisition System 6



Preliminary procedure (1)

 The elimination of the radar echoes by honmetegyoAal
factor (such as ground clutter) using (/,<0.9)

* The calibration of the system offsetf{ using 2DVD
and impact type disdrometers measurements.

 The attenuation correction using the self-consiste
method by Bringet al (2001)

* Finally, the radar data was converted into 100mshroatae

and the mesh data was spatially averaged over Tkkm
meshé



Preliminary procedure (2)
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Optimization of basic estimators using observed DSD
THIR(Z,,) =3.94 10% 7,2 R(K,.) =30.56K 83T

125

0 25 50 75 100 125 150
R, [mm/h]

Assumption *Type of basic estimators:

sData: impact type disdrometer at Okinawa R - b R(K.)= g K.b
in Japan (2006-2007) (Z:) %Dﬁ (Kop) = & Kor

«DSD is Gamma distribution Zwg =, D'N(D)dD

«AXis ratio model of raindrop " D*N(D)dD

Z,n, =10log ,——°
’ ™ r(D)"*D°N(D)dD

r(D)=1.0048+ 5.7 10D- 2.628 1&D? L
+3.682 10°D°- 1.677 10D* Kery =22010°C, W, 1- = "(O)DND)dD

Dmax
™ D*N(D)dD



Estimation of mass-weighted diameter (Dm)

*This fig. shows the comparison between
the observationB,, and the estimations,,
by radar observations.

Dm — OISZZHHO.111216.917(0.ZDR )

*Time series of radar-estimateq, (blue
line) well explain that of observdal , (bar).

D(Zuwis Znr) (radar)

D, (disdrometer)

10 June, 2006
Time series of radar-estimated Dm.

Dm [mm]
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Optimization of estimators depending on clasBwof (1)

R(Z4h) R(Kop)
R( ZHH) =359 102 Z_||_|0.634 R( KDP) — 30.56KDP0.814
R(Z.) .VS.Rg andR(Kyp) .VS. Rg depend on the sizeldf.
Il

These relations can be further sophisticated usjng
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Optimization of estimators depending on clasbwof (2)

R(ZHH ) Dm)

3.49 10°Z,,°™
7.72 10°2,,.°%
R(Z,.,D,)= 3.39 10°Z,°°"
3.13 10°z,,,°%"
1.60" 10"z,,,*%%

0.8 D < 1.(
1.8 D,< 1.t
1.5 D,< 2(
28 D < 2.
28 D < 3.

R(KDP1 Dm)

45.62K 0"
446X, 0%
R(Kpp, D) = 35.00K,,"
29.52(DP0'935
22.57K "%

0.ED_ < 1.(C
1.CED, < 15
1.%£ D, < 2.C
2.ED < 2!
2. D, < 3.
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Development of algorithm

e Basic algorithm
_ R(K)
7 R(Z,)

otherwise.

K., =0.06D 0 10°%C,W
/

Dm — 0_54ZHH0.111216.917(0.ZDR )

« Developed algorithm
R(Kop: D) 1H(( 23 T, 6

Ralg = andKDP 3

R(Z,,,D,) otherwise.

it Z® T80 Kop® Ty

which should be used,
R(Zyn: D) orR(Kpp, D)

Th,kd)Dm IS used also for judging

14
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Validation(1)comparison between algorithms

R(Zhn) R(Kop)
Mean Bias [mm] RMSE[mm]| CC | Ratio of rain total [%]|
R(Zyp) -1.245 4.42 0.873| 75.60
R(Kpp) -1.101 2.91 0.922( 94.04
Rag(Zun: Kpp) | -0.543 3.25 0.901| 89.39

Introducing Dm improved both bias and correlatioefticient !!

RaIg(ZHH ) KDP)

&Sraingalige observations

= = T | comparison
: fese-ugu;es-sh-owb .
and radar observations.
‘ *Basic algorithmR,(Z,y1, Kpp) have
o been compased &i(Z,,,,) andR(KDP)
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Validation(1)comparison between algorithms
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Validation(l) Statistic of Accuracy for all rain guage stations $idtions)

Mean bias correlation coefficient

In this figuré? WoriZzontal axis shows distance fro@BIRA reertical akis
shows Mean bias.
sthe new algorithm improved accuracy at most ogean
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VaIidation(Z) comparison with current operational QPE (Radar-AM&DA

Radar-AMeDAS

Comparisons of 1-h rainfall between COBRA'

estimates using proposed the new algorithm ali
the Radar-AMeDAS precipitation data

Radar-AMeDAS precipitation data is the date
which is calibrated with ground rain-gauges an
synthesized using the conventional radars in
Japan.

COBRA with new alg.
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Conclusion

 The purpose of this research has been the develupoh
a new rainfall estimation algorithm for C-band

polarimetric radar, based on basic analyses wiseioied
DSD.

 The developed algorithm has two points:

— Mass-weighted diametér_ was introduced into estimation
equationR(Z,,) andR(Kyp), asR(Z,, D,) and RKyp, D,,).

— D,,was used also in the selectionZ,,,, D) or R(Kyp, D).

« Validation of accuracy was performed using a ladata
collected through many rainfall cases. As a reguNas
found that the estimate accuracy was improved well.

21



Thank you for your attention !



