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Rainfall Estimation of JINDO S-band Doppler Radar
during Attack of Typhoon RAMMASUN and RUSA

Jeong Hyeon Yang

Department of Environmental Atmospheric Sciences,

Graduate School, Pukyong National University

Abstract

In domestic radar C-band radars were mainly used in rainfall
estimation study as compared with S~band radar in korea.

In this study, radar z—R relationship and radar rainfall estimation
were accomplished using reflectivity of Jindo S-band Doppler
radar and AWS rainfall amount during typhoon RAMMASUN and
RUSA were passing through Korean peninsula in 2002,

Mean z-R relationship at total 7 stations were as z=27R** and
it's values were different at each station.

The z—R relationship was z=13. 1R value at typhoon RAMMASUN

and was z=57.4R""at typhoon RUSA relatively,

Corrected z-R relation were well coincident with AWS raingage
rainrates, however z=200R"® which is Korean z-R relation did not
s0 much expressed at the estimation of radar rainrates.

Depending on an observation site, AWS rainrates values roughly

had a different one because of corrected z—R relation and S-hand



Doppler radar’s range gating. In addition Representative selection
method is needed at radar reflectivities around AWS sites.

In the correlation between z-R constant a and b, typhoon RUSA
had more convective precipitation tvpe than tvphoon RAMMASUN.

Therefore, S-band Doppler radar of Jindo had many different
=R relations at various precipitation events. INspecially typhoon
like a heavy ramnfall are hard to estimate rainrates more
quantitatively.

[n RAMMASUN and RUSA typhoon, a andb values of z-R are
from 12.2t059.4 and 1.08to 1.82 and they have different values

by various wind speed, too.
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Table 1. Specification of JINDO S-band Doppler radar

Description

Values

Meteor1500 SLP10

Model
Transmitter type Klystron
Frequency(MHz) 2,890
Peak power(KW) 750KW

Pulse width

0.85us~2.5us

PRF

250~ 1,200HZ

Kecelver Dynamic range

95dB

Antenna Diameter

8.5m

Antenna Beam width

10

Antenna Gain

44.5dB

Antenna Height

494 .4m




Figure 1. Photograph of JINDO S-band Doppler radar
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[Figure 4. Observation sites of JINDO S-band Doppler(#)

radar and AWS l‘aingages(‘ )
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Table 2. List of AWS Station for the rainfall analysis.

o Distance from
o Station . , . :
Station l.atitude |l.ongitude| Radar site Azimuth
number
(Km)

Yeongam 731 34°48 126°43° 51.7 45.0°
Jaeun 714 34°53 126°03° 53.1 337.5°
Hajodao 718 34°17 126°03° 50.9 229.0°

Chujado 724 33°57 126°18° 56.9 180.0°
Yuchi 778 34°47 126°53° 62.8 60.0°
Gurye 709 35°1T° 127°11° 111.0 45.0°

lwasunbok| 755 35°10° 127°07 106.2 45.0°
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Figure 6. Rainfall intensity(mm/hr) of Yeongam station during

typhoon RAMMASUN is passing.
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Figure 7. Rainfall intensity(mm/hr) of Yeongam station during

typhoon RUSA is passing.
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Figure 8. Same as [Figure 6 hut for Jaeun station
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[igure 9. Same as Figure 7 but for Jaeun station



Rainrate{mm/hr)
[a>]
[43)
T

T2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time( LST)

[Figure 10. Same as Figure 6 but for Hajodo station
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[Figure 11. Same as Figure 7 but for Hajodo station



Rainrate{mm/hr)
(g
o

12 3 4 5 6 7 8 9

10

Lomem. L

1112 13 14 15 16 17 18 19 20

Time(LST)
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Figure 14. Same as Figure 6 but for Yuchi station
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Figure 16. Same as Figure 6 but for Gurye station
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I'igure 17. Same as Figure 7 hut for Gurye station
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['igure 18. Same as Figure 6 hut for Hwasunbok station

Rainrate(mm/hr)

1234567891011121314151617181920?1222324
Time{ LST)
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Figure 20. Comparision between raw reflectivity and AWS

(731) rainrate
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[figure 21. Comparision hetween mean reflectivity and AWS

(731) rainrate
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Figure 22. Same as Figure 20 but for AWS(714) rainrate
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Figure 23.Same as Figure 21 but for AWS(714) rainrate
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Figure 24. Same as [Figure 20 but for AWS(718) rainrate
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[Figure 25. Same as Figure 21 but for AWS(718) rainrate
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[igure 27. Same as Figure 21 but for AWS(724) rainrate

_27_

Reflectivity(dBZ)



1 B Rainratae + Reflectivity

u
o
1
i
(9]
S

45 | 1 a5
40 40
€ 35 35
E 30 30
g 25 25
g 20 20
g 15 15
10 10
5 5
0 0

3 6 9 12 15 18 21 0 3 6 9 12 15 18 21
715 8/31

Figure 28. Same as Figure 20 but for AWS(778)rainrate
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[igure 30. Same as Figure 20 but for AWS(709) rainrate
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[igure 31. Same as Figure 21 but for AWS(709) rainrate
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Figure 34. Series of radar image at typhoon RAMMASUN in 2002
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Table 32 7} AWSA| HolM 9] -RAA 2 o2 T 44 a9 bat
LIERHSLSE Figure 36 ~ 432 ZF AWSH Holl Mo Mysase B
z-R&#A A& YERISI
A3 7l40aeun)ol A z-RY A% agke 35.7, batd 1,402 A4t

r

HAth 7140zeun) A H L A=dojr]ol A 53.1kmAE EA]£(337.5°)
of $A% APAd HFRUSAS dgFHri= RAMMASUNY a8
Bo] w2 Fojtk. 749 59 02A1%¥ 18A7HA] A& HA F571 e
i 14A0lE 16.5mm/h7t BE5HA T HF297|Ee Aagy 4
ste wEs HolFa gdok Zeu, AR AlXe deld ey A
HAaANA = Fe-gol AWFrre e FER B Uk

A1 718(Hajodo)oll M= z-RA A4 agt2 594, b@td 1,128 4
A 718(Hajodo)* A& 50.9km, FAZ(229.0°00 gk 3
el o] AFedAe AFANEEEY 16.5mm/hE B doldi4$
& % RAMMASUNe] §3#% Ft Ao dAsle ah& B
2z BlF RUSAZE B39 w0 495 v fdisgsrsia oot
Hajodo# & ¥ RAMMASUNS®] &8 go] wre o},

A 724(Chujado)el A= z-RA 44 agh& 20.8, bake 1.822 7
AE AT 724(Chujado)AFel e A AtdlE B8 73 Z-Rak o5
2 dAEP L R° T 0.645 vebwrh
a9y ChujadoA 2 2 A Qg B3 2 o /b 2L 3
g A Fdol B FRAMMASUN S 3A1d 73
AL AeEE 715 A Mol
A A AH(714, 718, 7248 EF AN AT #AFA G, BT
Bl ¥ RAMMASUNS®] g3k& wola Addi#o2 eF RUSAY &34

ol ChujadoA HellAvt JFE¢4 Aol #=4d Atg o).
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Table 3. The determined value of a and b in each station

Stati Distance from
Station wraton a h radar site
number
(Km)
Yeongam 731 32.9 1.08 51.7
Jaeun 714 357 1.40 53.1
Hajodo 718 59.4 1.12 50.9
Chujade 724 20.8 1.82 56.9
Yuchi 778 12.2 1.77 652.8
Gurye | 709 42.8 1.12 111.0
wasunbok| 755 28.2 1.19 106.2
mean 33.1 1.35

7 A @upek 2-RBAA Y A5 B2A dehs AS 7 A Ho)

VAR B, Aud 2059 t2s] gt 26, BTy
e FSO B A 4 a, bS] W woh 2A et
& 5 k.
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[[igure 38. Same as Figure 36 but for Hajodo station(718)
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[igure 39. Same as Figure 3€ but [or Chujado station(724)
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Figure 42. Same as Figure 36 but for Hwasunbok station(755)
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214 755(Hwasunbok)oll Al & z-R4 A aghd 28.2, bata 1192
AR e Hwasunbok# H-& A= oldel A 106.2km, %5 F(45.0°)
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3.2 B¥ Priedt FAY 2R A4
B E RAMMASUNE =18 HBjFo 2 4471 965hpa HAFSH

36m/s g Ve T $Eyetel AS3hH A TS(Tropical Storm)2 2
ok gleh AEl A A FAEES 15.4m/s ~ 26.4m/s7F FEEHALD
Ho A5 Ee 12.0m/s ~ 16.5m/s%

Bl Z RUSAYE F471¢ 955hpac] e i3y ®Fo2 2002 84
31204 909 19 $uerE EBxpd Eob HdlF4 36m/sS WERAS]
3 g ubetel] AFEETH A STS(Severe Tropical Storm)2 & ZL A E o]
okstel ot ¢Ejuet BT sy sieHiert Ydrg 2-3TOE
kel 9910 960hpad A EH A% HFEFE 71S5sh

Table 4% BE RAMMASUNI} RUSA2] 778 AldlA]HolA RAE
Bl FR2(Scale)E #porsto] z-RE|A AT dblF R Alole] ofwT
F#A 7 9=71E dolr A maximum wind speed #F maximum
precipitations Yl w8} ok,

g% RAMMASUNG #-¢ dsh731) #HdT& 17.6mm/s, HHAT
2k 15.5mm/h, AH-&(714) H W F<L 19.8mm/s, 2 th7-¢% 16.5mm/h, 3+F
E(718)2 HHES 24.8mm/s, H 7% 16.5mm/h, FAHE(724) H o)
Z& 96.4mm/s, S 15.0mm/h, FAT78) HAUFE 21.8mm/s,
A9 15.0mm/s, TA709) ANFE 17.5mm/s, H g+
13.5mm/h, 38755 AWFES 15.4mm/s, AckAEF 12.5mm/s
b A5 9 HE RUSAE 973D A9 S5 21.3mm/s, A+
19.5mm/h, A4&(714) HNFS 32.0mm/s, AHEH 10.5mm/h, 8tE
E(718) AFS 31.8mm/s, AHESF 6.5mm/h, FAET24) HUlF
£ 32 7mm/s, A 12.5mm/s, T8 HAF S 20.2mm/s,
At 22 20.6mm/h, FA(709) AHFS 17.5mm/s, HhF 4%
12.0mm/h, SHa8(755) HhE4 25 1mm/s, H-F 41.5m/h7F o
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e 14.5mm/hg WeEblln BF RUSAZE 538 oio] Ha7d)
T4 25.97mm/so] it HA AT FL 22.36mm/hE JERAT

BE RAMMASUN®} RUSAZF -ejube} s Fofshds g8 7H9%
ESIAXRE At A el HeE dd A ¥ RAMMASUNC]
13.1mm/h2 #ZHA0 BF RUSAE 22.4mm/he KBoh Be 34E

7+t

rlo
tlo
)

Table 4. Meteorological factors at each station

RAMMASUN RUSA
Station max. max. max. max.
wind speed |precipitation] wind speed |precipitation

(m/s) (mm/h) (m/s) (mm/h)

Yeongam 17.6 15.5 21.3 19.5
Jaeun 19.8 16.5 32.0 10.5
Hajodo 24.8 16.5 31.8 6.5
Chujadoe 26.4 15.0 32.7 12.5
Yuchi 21.8 13.5 20.2 20.5
(urye 17.5 12.0 18.7 49.5
Hwasunbok 15.4 12.5 20.1 41.0
Mean 20.47 14.50 25.97 22.36
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[igure 44. Comparison between radar rainrate and AWS rainrate

at Yeongam station(731)
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Figure 45. Same as Figure 44 but for Jaeun station{714)
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Figure 46. Same as Figure 44 but for Hajodo station(718)

,49,



100
90
80
70
60
50
40
30

Rainrate(mm/h)

20

10

100
Q0
80
7C
60
50
40

Rainrate{mm/h)

10

30 -

—a=20.8 b=1.82 ——AWS

a=200 b=1.6

1 5 6 7 8 9 10 11 12 13 14 17
7/5 Time(LST)
a=20 8 b=1.82 —— AWS a=200 b=1.6
o0 b— -
\%* ]
0 4 5 6 7 8 § 10 1 13 21 23 24

8/31 Time(LST)

Figure 47. Same as Figure 44 but for Chujado station(724)
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[Figure 48. Same as Tigure 44 hut for Yuchi station{778)
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Figure 49. Same as TFigure 44 but for Guryve station(709)
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Figure 50). Same as Figure 41 but for Hwasunhok station{755)
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Table 5¢ F3E RAMMASUNT RUSAZF ALAlA E& S48 ool
Vel T Figure 51, =

a9t bel &

RAMMASUNZ} RUSA®S] ~R#A4 &

¥ RUSAZSI

RAMMASUN vjmste) RUSAZF ti &4
1 Zhofol]l whepA
S HolFa Qo

= - - 3 A
Faoda F&0

o]
2%

}b].

T oav

574 b<e

AR

ST 89]’

528 AEIAAE

vhehi gl

B3 RAMMASUNQ! 7% 44 a® 13.1 b 1.04 &g vebiln o
16232 %

de) ZsATE Ag M

o] & By Ao)7t

Ra2asibei=te]

el

£

pie

B% RAMMASUN} RUSAE A B 45 at 35.25 b 1.33%

& YER T

Table 5.

typhoon RAMMASUN and RUSA

The values of aand b coefficient during passing through

Typhoon Tiii?eon a b wind scale

RAMMASUN TS 13.1 1.04 15.4~26.4

RUSA STS 57.4 1.62 18.7~32.7
Mean 35.25 1.33
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