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Estimation of Quantitative Precipitation Rate Using an Optimal Weighting Method with
RADAR Estimated Rainrate and AWS Rainrate

Hyun-Mi Oh, Kyung-Ja Ha !, and Ki-Young Heo
Division of Earth Environmental System, Pusan National University

Abstract : This study is to combine precipitation data with different spatial-temporal characteristics
using an optimal weighting method. This optimal weighting method is designed for combination of
AWS rain gage data and S-band RADAR-estimated rain data with weighting function in inverse
proportion to own mean square error for the previous time step.

To decide the optimal weight coefficient for optimized precipitation according to different training
time, the method has been performed on Changma case with a long spell of rainy hour for the training
time from 1 hour to 10 hours. Horizontal field of optimized precipitation tends to be smoothed after 2
hours training time, and then optimized precipitation has a good agreement with synoptic station rainfall
assumed as true value. This result suggests that this optimal weighting method can be used for
production of high-resolution quantitative precipitation rate using various data sets.

Key Words : Optimal weighting method, optimal weight, RADAR-estimated rain, AWS rain gage.
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Fig. 1. Schematic diagram of (a) Synoptic, (b) AWS and {c) RADAR observations.

2) M Zgt g MESP| et Xis Het 1
Al BTAHOE [E B oE AEE TV
Aot} $AH o= Fgstun sk AwF 22 AL
T ABE 7 £ URE AR WEko] o)FojHok
g A MBS s17) Ao Fig, 1o S, AWSS
E4E N2 Yehigth &
Mo g EFYUSH B2l 9
th (29 FBH22 AFH 02 oF g007)e] Tio
A B5o] Hof BFa 7FBF A & 60km°lj o
3 ARkl Atalt #HSEY, () AWSE F3:
Za Rt 2YSHA| Bxstn B34 7 Hy ﬂ?ﬂ% "#
15km 2 2 1Bt ASEE K7 F4 skt A
2 ZrepeFo] o, AA £4] AR A AFHL
RADAR #5& 3040 R dste] 3= =
1kmolato|o] At 10822 1A17F 53t 61 W&t
A Ao g Aogt FoAtE BE A EAS
12 ATk FoARS} 2ol 147 F2H o2 HElsly
}01 10%0] 3 A TZE= RADAR 43S 14]
o B5E= WY Frgd B o 4 KAt
Fpo 2 7PYste] ARgSlTh AWSE 1A)7E
Fol oo o|F T2 ARSIt
oz BFAUst 2R AWSY 2 ER B
RADAR A28 E¥37] Y8lA Inverse
Distance Weighted (IDW) W4l W& o]831%th
st oz #ASH AR ZhE A FHo R A of
AMGERE o g WAkstAL sl A9 gtk 7kt
o] 9l A W2 JFE, A7t SloH A YIS
FTE A g4 vlgatA 7HeRE ol W4t
Bh= Wolt,

N

Wt

i

of

o\l

N
>.

I 4r A do e
Fﬂ~

[e]

.{

o) o}:] 2

=
=

3) AE I AY Y XE

A AT 8] Y8t Fig 200l AFdgoR
FEAE 9= 34.0°-35.8", FE 125.8-128.0° A|¥&
A73R o0 A= RADAR #2 49 9 24 #&4
FI Y% Fig 20 Uetilc}, SHASLE 174 A
A AWSE 11374 Aol Al g el & 8}7 ek 2
% RADARE %A 02 1kmolste] JAES 711
AAHoz 197)9) IEZFo R FEgc) 411 aE7}
(0.19)9) HWMA}=Z Marshall and Palmer (1948)2)
7-R AsE HAR} psks AT Table 12
A= RADARS Aglof) wh 2|4 nxzte) nea 7
2 N&=Z}ojEE Table 10914 E5:0] RADAR #&4
AN sHHoF Hojhel meba] LT} wol 147)

B

& Synoptic Station
1
Fig. 2. The position of Jindo radar (center of circle) and the
verification area (rectangle area). The black dots denote
the synoptoc stations and the white dots denote the AWS
stations.
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Table 1. Altitude of Jindo RADAR PPI (0.19°).

distancefrom |\ oo} y00 | 150 | 200 | 240

RADAR (km)

altitude (km) | 049 | 072 | 123 | 2.05 | 3.13 | 426
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Fig. 3. Time series of synoptic rainrates summation in case region from 0010LST 23 to 2300LST 24 June 2002.
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Table 2. Average of mean of oG and oR, standard deviation of oG and R from 22L.ST 23 to 11LST 24 June 2002.

EXPl | EXP2 | EXP3 | EXP4 | EXP5 | EXP6 | EXP7 | EXP8 | EXP9 | EXPIO
aG 0.60 0.60 0.60 0.60 0.58 0.58 0.58 0.58 0.59 0.59
mean OR 0.40 0.40 0.40 0.40 0.42 0.42 0.42 0.42 0.41 0.41

aG 0.30 0.24 021 0.20

stan. dev. oR 030 0.24 0.21 0.20

0.19 0.18 0.17 0.17 0.17 0.16
0.19 0.18 0.17 0.17 0.17 0.16
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Fig. 4. (a) synoptic rainfall, (b) AWS rainfall and (c) RADAR estimated rainfall at 0500LST 24 June 2002.
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Fig. 5. Optimal weight of AWS (ag) of (a) EXP1, (b) EXP2, (c) EXP3 and (d) EXP10 (0500LST 24 June 2002).
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Fig. 6. Optimized precipitation of (a) EXP1, (b) EXP2, (c} EXP3 and (d) EXP10 at 0500LST 24 June 2002.
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Fig. 7. Scattered diagram of synoptic rain and (a} AWS rain, (b) RADAR rain, (c) optimized precipitation of EXP1 and (d) optimized
precipitation of EXP10.
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