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Typhoon Type Index for Analysis of Typhoons Affecting the
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Abstract

This study aimed to classify typhoons using a more objective index based on strong winds and precipitation data from
1904 to 2019 obtained from the Automated Surface Observing System. The Typhoon Type Index (TTI) was calculated by
classifying wind speed and precipitation of each typhoon, thereby revealing the rate and characteristics of the wind-type and
rain-type typhoons. In addition, the top 10 typhoons for property damage were analyzed by dividing them into three types
according to the typhoon course. The analysis showed that typhoons of type 1, heading north to the west coast, were most
clearly affected by the wind. In addition, the impact of the wind was reduced and the impact of rain increased in the order
of typhoon type 2 that landed on the southern coast and type 6 that affected the Korean Peninsula through China.
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Fig. 1. Distribution of 102 ASOS stations (as of 2019).
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Fig. 2. Scatter diagram of cumulative precipitation(x-axis)
and top 25% mean wind speed(y-axis) for
Busan(left) and Seoul(right). Black line is the trend
line for each station. Red area indicate more
wind-dominated Typhoons and blue area indicate
more rainfall-dominated Typhoons.
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Fig. 3. TTI of typhoon affecting the Korean Peninsula
(1904~2019). Red and blue bars show the
wind-type and rain-type typhoons, respectively.

2olA g 7 BRI B9 g A9
25% 3,z = FAASEoIY y, = az, + b= Fig. 20]
LReRd ZeA|Ado e TTI gho] 4% FAAla} o]

=g, o= H] F-2 ule] Qo] thE k|| i) 2

= 22 Soh HIE TTI gho] 2kee5 vle} vigh
o JakS MEA| WE=TR= AL ofufgic). of7]4 3 7}
A fsliof sk A2 TTI glo] Athal sjiA], =, 3]
20| 71ThaL siA, ot Bl ofn], E3L, TTIZ}
Achal s, 5, 3|4 elA Hokal siA 23t Bl ©
HJek= 212 ofHth TTI g2 8lid eflgo] v] = vt
ZollA ol FAo] ol A== T Foigh 54 e
WE=AE Aleslet Aot ol SolHH, HEgad]
7H 59t F0] AU o] L4 2 (1)
O TTI |57} U= ks HolA =ar, vt =,
F250] SIS0 | W E () gho] TTI
257 AP Rl ko] R Hick. £, $45
7ol T 2 gE Mol T 2 ol Leht
L 7ol 2k ghol TTI A7 AP == 7ako] et
ek

.21

3., Bbs o R EiEE T
Fig. 3¢ 1904GRE] 20196717 Shibeo] Jake
w3 36174 A B Zh7te] TTIS hehdl Aol

iz

I Wind-type typhoon
I Rain-type typhoon
m  Absoulte of average TT ri

404

Absolute of average TT1

=

Fig. 4. Rate of wind-type typhoon(red bar) and rain-type
typhoon(blue bar)(1904-2019). Black rectangle is
absolute value of average TTI by typhoon type.
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Fig. 5. Number of (a) total typhoons, (b) wind-type typhoons, and (c) rain-type typhoons affecting the Korean Peninsula by

year (1904~2019).
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Table 1. Top 10 typhoons ranked by damage amount. Bolaven and Tembin were recorded together in the 5th ranking because
the two typhoons affected the Korean Peninsula in a row, providing statistics on the amount of damage as one.

Period of influence on the

Property damage amount

Rank Korean Peninsula Typhoon (Billion won) Typhoon Type Index

1 2002.08.30.~09.01 RUSA 51,479 2.51
2 2003.09.12.~09.13. MAEMI 42,225 3.52
3 2006.07.09.~07.10 EWINIAR 18,344 1.34
4 1999.08.02.~08.04. OLGA 10,490 3.55

BOLAVEN 2.98
5 2012.08.29.~09.01. TEMBIN 6,365 120
6 1995.08.25.~08.27. JANIS 4,563 0.26
7 1987.07.15.~07.16. THELMA 3,913 3.03
8 2012.09.16.~09.19. SANBA 3,657 1.30
9 1998.09.28.~09.30. YANNI 2,749 -0.20
10 2000.08.31.~09.01. PRAPIROON 2,521 3.74
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Fig. 9. Left figures show wind speed, precipitation, and TTI by all ASOS stations for each Type 1 typhoon. Right figures

shows TTI contour map for each typhoons. (OLGA (a, b), BOLAVEN (c, d), PRAPIROON (e, f)). Dotted line
represent the path of each typhoons.
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