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Abstract

We developed a simple regression model for predicting the intesity change (central pressure) of major tropical cyclones
(TCs) for 24 hours after landfall using 51 TC cases which landed over the Korean Peninsula for 1951-2004. Clusters
1 and 4 with a relatively strong intensity of TC after landfall classified by Choi and Kim (2007) are used to develop a
statistical model for the prediction of TC intensity change. Predicting parameters (falling constants) in the regression
models (P; =Py + alnr) are 6.46 and 10.11 for clusters 1 and 4, respectively. It might be mentioned that there is some

feasibility in employing a simple regression model developed in this study for TC intensity change after landfall for opera-
tional purpose of TC forecasting compared with RSMC-Tokyo best-track in both TC cases of Clusters 1 and 4 and Ewiniar
(0603) case, but the room for improvement of model still remains for further study.

Key words: intensity change, regression model, tropical cyclone, Korean peninsula

TCo) SI3 T3} Be eiSel Al 2 o] 2olzich
H#] Kaplan and DeMaria (1995; o]% K&Dzk 3}
= U= g adtel A5 67719 = A ISt
L8 AEHE D AFAY et 4 A aFes &
23 & Z4Z+o] 5o thgt Inland Wind Decay
Model IWDM)& Assich. Teiuh o] AoflA 74
W RYe oSk AN SRR B
ohe Ao] QAT A TIAle) FE B X
&(37.5°N o}o] A )2 A= Utks TAE AY
3 AU o] 23t FAE S5 A3 K&D (2001)
L 37.5°Nole] 5l 53 six|le] 45t 312

1. N B

vt AY Wi HEel o e AFE
$2 £E2 QY 9 QA FE Y glo] gFe X
2 Y 3x A3 gSo] gl F AT F 7 e R R
o] Hoitt. 53] HiF AF Al A=RE | gt dlS>
S0 £, 1F 5 A7) F - G VA
710l &Q93%to] B2 =t} wabA Tropical Cyclone
(TC)S] AEA] A=W} A& digt 22 dA+E0]

*Corresponding Author: Ki-Seon Choi, Policy Research
Lab./National Institute of Meteorological Research, Seoul,
Korea.

Phone : +82-2-847-2496, Fax : +82-2-849-0688

E-mail: choiks@kma.go.kr

(© Korean Meteorological Society, 2007

AL Ao FARE IWDME Astgich. o A
oAdE B3] B2 NG ARuFACl] s
37.5°Nol3ke] A uT} BfF 45 5 vheiiagol
AW =27 vehgon, ofHg S4o] BFAEL] 2

135



136 W= A5 HE A= 9

ojg|Zo] HUth E3t o] A= EF2 WE7| 8l
T2 44709 BiF AHIE A-8ste] 2P PEE
9]& o] &S A& 5} T} ©]F Roy Bhowmik ef al.
(2005)2 K&D9| B3 1 =of| 55 Geid #1719
o A&ttt o] Aol A= F B e
ul= ALl vl thas ZkANE A& = 12413
e Aaeo] 7MY g4t 3RS EXinh
wEhA] o] A= K&DO| BES A4S F 12417 F¢t
o] vigr A Al I o] 5 ARt A o] v A A
T2 FE5te] s O AR AaAleE 2
H 2yo] 2FA] 92 7392 K&D 2P H} 54
sol EA Holitt). a2y o] dFoAE HHESR
= W=7 Y8l &R 19719 A2 9] QoA
Al S0l A-&H ATt

3HH, o] AT BEF S T HIRY F=E 9
E3517] 93 2F o 284S 7L ok 22U HE 5
27199 AE £ A= HIE &) A FAA
FUEY (FARE)Y A= Folr] E7 AFol
o 72 A7 57 Aol SHS T 3
t}. Vickery (2005)= "= FF3ool] &3 S
ez A7t wE HE SA7IY 7R B3R
= Fotieh SHARE o] A2 ©x] S47|¢e] Sk
9 Al B Y3t dlSgke AlSsHA] XSk o]
Q]| = Shloemer (1954), Holland (1980), Hurbbert ef
al. (1991), Fujii and Mitsuta (1995) 5= A& & TC
FH7ILY 72 &5k Hgt AR ES AT
stttk o] RS9 S 5S e A=l Hls
oAt B E = W Bt e s Qs Al &
HollA AHEE7] o Hrh= ARl o] Folitth. o] 27t
Q=2 A=l v FHolA= 45 F HE A
=SS d53517] 3 AR F o] HF o]FojA|A|
2otk ohet, HiEo] YAEt ST HEkE o
E317] $13 ts2l AR F ) STIPS (H5< 5, 2005;
Statistical Typhoon Intensity Prediction Scheme)7} 7
TEo] 714478 A holA AREE AL s Eolt

nj2a QlE o] A9, ARAAIRM] HET T &
Ao A A&7 02 2EFFo A e W3yt A}
o FH2F Y 7ol tha golsirt. shA|RE FHt=
of ZEF HEFE R AIZE o] ol Tk & it ofy
o T Foll= g2 HoHA ol Al Zrt Al
A e 7FsAdol ol FEEF S ANdst=t o
2:9] o Zo] Q& 4 Utk WA 2 A= ol A
T O|F 2 FARE A7 A& o= o] FoXd 7]

AN
flle
=/

T FeIAEE Y

diste SfujoflA kol 53t BiEof s 4=
o Z=RIBEE dSs] AT FARFS A AN
Tt PAHA FAE =0 FF ol HHE
7H A2 S EE T AU R At
= AS F S =R S 2 S skt

21 Nz

GukE A4E B% AlE A5k 918 Regional
Specialized Meteorological Center (RSMC)-Tokyo]|
A AlE3hs B39 best-track AI=E ARESIF. o] A}
2= 6A17F 712 9] H1F £417]% (Central Pressure;
hPa), 4 Z| &< (Maximum Sustained Wind (MSW);
k) 5 o] FHA (F= - A5) 5= ETAA B &
e ARHS <Y drlede] EARHS
NCEP-NCAR (National Center for Environmental
Prediction-the National Center for Atmospheric
Research; Kalnay et al., 1996) A&A =5 F vfg
(ms )T} A YAE (gpm)E ARESIAT. o] ARE 6
AIRE 4 Ao, 9] - BEe 2.5%0]1, 1870 AAS
O FEAA e

2.2 B

=~

HI

e ASEEAE S A 2 Nt A5 A -
3 9] A 9]= Choi and Kim (2007; ©]& C&Kz} 3H 9]
WS wsith A3 H IRte AEEE2 F 51AH] 0
o, o] A& A2 2 Fuzzy Clustering Method
(FCM)E o|-&3sto] 4 £73 (C&K 2) 45 9
Hof sl WA 7|2 S48 24 ol
7|22 AS=st] digt SAFEE=EZl A
ok di7)1e3e] EAS 850-200-hPa deep-layer
mean flowo]| T3] £43}% 21, o]&= Kim (2005)7}
A BEANA Y BE Az sl 2HEFI F
7 R0l A BiEe AR Yol He= 7IgA Y
S5 A fs AREE v Qo mRR|ere s
2006 0] gHT=o) A BlF AbEll E cross-vali-
dation B41% o] §5te] B BPe] )24 L vl -
Az,




B 5ol

Jdim

L

31 HEYS N2 #2Y

=
™

HI

o] A FHIbE AT FS] FEMst ARG S
Aerst7] 918 WA CaKol ojs) HFE BE 4% 2
29 FPL Mesket (Fig. 1). 2 2R AHe 7
2 B4 949] Aol AA e} glow, o714 7k
A A&stan gk,

- 1 P oA BApstel Aselo] AHSat

- B ol 3R B (1041

- R 3 Aoz R Hste] Asiere]
Aol FFIRE 35 (1441)

- A 4 A oA BAstel alte] 455
£ 3% (174

7t 39 AANEE Y e 5L T=
s A Y SEeR v vk ol 5
32 C&KAAM = A H3} 50 e FFAI 9] =
Hstol] TRt Y v AA= 23 13 23 4
o] S = AJFA B ofy 2t F $ol=

QLIS = |

L A9 (104k]) FE TS 34kt < MSW < 47kno|te] F=g §7
- 23] 2: kT MZo 2 HE At AFote] = SFAAT (ZA 19 %, 10AH] F oA, &3 49
70N 70N

Cluster 1

60N - 60N A

50N + 50N A

4ON - 17r1;7F174F17HF17RF130E132E134\ 4’ON 7

30N + 30N A

20N 4 20N A

10N+ 10N+

EQ EQ T T T T T

10 100E110E 120E130E140E 150E160E170E 180 170W

70N 70N

60N A 60N A

50N 4 50N A

40N 4 40N A

30N A 30N A

20N 1 20N A

10N+ 10N+

EQ ; . , , , , , .
700E 110E 120E 130E 140E 150E 160E 170E 180 170W

EQ ; f , . , , . .
100E 110E 120E 130E 140E 150E 160E 170E 180 170W

Fig. 1. Clusters of tropical cyclone (TC) tracks made landfall over Korean Peninsula for 1951-2005 (Choi and Kim 2007).
Dots in the large maps indicate the positions of TC genesis and the embedded maps are the tracks after and before landfall.
Bold lines in the embedded maps denote regression mean tracks.
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Fig. 2. Deep-layer (850~200-hPa) mean flows of each cluster. Triangles indicate TC recurring position.
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Table 1. The comparison of original simple regression model with simple regression model after cross-validation.

. . Simple regression model
TY No. Simple regression model (A) afterp crosf—i/alidation B) dil:f{fgsrie
Falling constant (a) RMSE (hPa)  Falling constant (a) RMSE (hPa) (A-B)
5707 2.6 10.26 2.7 -0.1
6110 5.8 10.35 6.1 -0.3
6304 4.5 10.18 4.5 0.0
6617 4.2 10.30 44 -0.2
7811 8.9 10.13 8.9 0.0
8508 10.1 10.83 11.0 -0.9
8705 10.11 2.5 10.09 2.5 0.0
9411 11.0 10.79 11.8 -0.8
9429 7.4 10.48 7.9 -0.5
9503 15.6 9.05 16.9 -1.3
9711 9.0 10.62 9.6 -0.6
0014 3.7 10.04 3.6 0.1
0215 9.8 9.25 10.8 -1.0
0314 16.5 8.79 16.2 0.3
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