MTSAT-IR 3 =25 0|3¢t ey 54 24 A o F
Characteristics of Brightness Temperature from MTSAT-1R on
Lightning Events and Prediction over South Korea

Az alx MHyA, ol 8
Hyo-Sik Eom*, Myoung-Seok Suh, and Yun-Jeong Lee
SFistu oi7| otska;

sms416@kongju.ac.kr

Abstract

This study investigates the characteristics of cloud top brightness temperature (CTBT) of WV and
IR1 from MTSAT-IR when lightning strikes in South Korea. For temporal and spatial collocations,
lightnings, occurred only within +5 minutes from the six minutes added official satellite observation
time (e.g., not 0600 UTC but 0606 UTC, considering the real scan time over South Korea), were
selected. And the CTBTs corresponding to lightning spots were determined using the nearest pixel
within 5 km. The brightness temperature difference (BTD, defined as WV — IR1) between two
channels is negatively large when no lightning occurrs, whereas it increases up to positive values
(sometimes, +5 K) and the largest frequency distributes around 225 K and 205 K in lightning cases.
The probablistic approach for lightning frequency forecast, presented by Machado et al. (2008) in
Southern America, was applied over South Korea and new exponential equations, with high coefficients
of determination around 0.98 to 0.99, were developed using two channels’ BTDs when lightning
strikes. Moreover, a case study on 10th June, 2006, the largest number of lightning occurred between
2002 and 2006, was made. The major finding is that lightning activity is closely related to the
dramatic decreases in BT and the increases in BTD (esp., equal to or larger than 0 K). Lightning
frequency increases exponentially when BTD increases up to 0 K. Therefore, lightning forecast skill
will be improved when the integrated strategy (synoptic background and satellite-based CTBT and
BTD) is applied. It is believed that this study contributes to the application of the Korean first
geostationary satellite (COMS), scheduled to launch at the end of this year, to severe weather
detections.
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Fig. 1. The distributions of (a) CTBT
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and (c) CTBT differences (WV - IR1)
derived from IR1 and WV channels.
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10th June, 2006.



22 tf{7F dojy F9y 1
Adel Aok #37] Ade Ixenx B
Z EAo] A9 vld ez vehgch

gutdog 220 K HErtA IJzeny)
dages GERIETt SUkes FHE B
ol, B &Fo] 103 wEl AL 220
~240K oA 957t A4 JeRdd (3
2A). 93E &Fol ¥lmA 303 muto=w
e ZgolE 215~260 K7HA] W& 9o
JE2srt B TE a3y, =R
B3E7}F 220~230 K HHo = NEssE F
A 1408 H=7bA] BAYEe 257} G
TF5 O B2 Y3 N5st 28 7hsA ol
e AL o $ Utk

Fig. 4914 20063 6€ 10¥ F= 23|
ok FAVE] 2 d¥ FE gl BAE
o] FHEAR FHUIE YXE ke, 719t
sol Y EFANRE FIdoz 94X
o IRNE AFE g F4AS T A
A718k8] F3e] A=A (blocking® &
HE R4k b shitss Msiite]
1t ARAA ZFRE FE7HA G
7F ASHoR fdEden, oA Fo
e Y5 AT 2 AUER e F
2 FHE OF A2E MCOd FhkE

N

>
Mo ox ot & [o rf du X ok

(i
o
)
)
2
2
of
rm
o i
i
o
N
>
i
o
Y
it

Al (KST) o] & AA7LA] 44770 AWSOlA &
ZH 9ARY 7 e EXoA Hohix
& F4oZ 50-80 mme] ¥A 5L 7
E3Q A7) 2 A 3 AYo 20-50
mm ZFEFe] FEH AT

oxlo} FHof FZF7] 94 (Fig 4. ()l
A A7 efe] Sl AdAdel 91X
g 7k 85 shg AWA gt Az

-231-

Qo] YL glomE Me AY F

(Cirrus shield) Feje] FHAY] EZ
Jzof AT AL 1 & & Yok I,
AEA7IY Adel HAXZ ke &
o8 7% AR FHE 57 FF

A g MRS T
2 A% AP Heus
A, A Ferlet He 7 &4
& AFd HE7MA A5A1A (overshooting)
923t Enhanced-V FElE Holn Yot
(McCann, 1983; Brunner et al., 2007). =3+
&2 718t Wil o] Wes o] Fa
2 A2 R Y FEo| e
vl it

300 hPa¥} 500 hPacllA (Fig. 5@-~b)
Zo| Hg" A7IE Tl 4AERES &
FREE Atole] Aol 9X|Eta glor,
F3hdel ke Al AA7I A
olof] $AF ek AP A5 Wit & g}
Z FEd os) AR AH7Iste] Ed
Ue 2L ZF Yok =3 AE FFo
2§ FEAYL AE LHrEilo] o3
T YA 2 FEIRe &5 xpof] o3 A
7194 S57t HAsE Aol 9xFTh
700 2 850 hPadllM = (Fig. 5. (©~(d) ZH¥
B A7 Aol A3l S el X7
7bed 3esl (cold core) ¥ =T
(thermal trough)e] A3} &S 2 A g
ST =3 A% 2% % (thermal ridge)©]
dA el HA B o] AR ke F
Ho g FAMZMe) LEAEVF A3 HgESH
Aol AsA YeRd 9lth 850 hPacllA]
Aoz 4 9 IFage g9 (B4 -
Aol eRIL glo] o] Eom I
Mol Y& AL I 4 Ut

il
lo
il

©



(a) SFC (b) Rainfall (mm)

38N a
37NF
o |
=
= L
=
& 36Nf
~
3sNF
MN TR T2eE 127E 1E 1BE 0
; ; b Adu Longitude
(c) WV image (d) IR image

i1

(e) Radar image

Fig. 4. Severe frontal thunderstorm event over South Korea on 10th June, 2006. (a)

surface analysis chart at 09 UTC, (b) accumulated 9-h rainfall (mm) valid at 15 UTC, (c)
water vapor image, (d) IR image, (¢) radar image, and (f) lightning image.
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Fig. 6. Hovmoller Diagram of CTBTs
derived from (a) IR and (b) WV
channels, (c) the difference (WV - IR1),
and (d) lightning frequency at 36°N on
10th June, 2006.
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(a) CTBTs distribution with lightning
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Fig. 8. (a) The distribution of CTBTs
derived from IRl with lightning and (b)
W-E cross sectional view of CTBTs
derived from IR1 and WV at 35°N and
36°N at 0700 UTC 10th June, 2006.
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