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Inter-Agency Consistency of Western North Pacific Tropical Cyclone Best-Track
Data as a Function of Proximity to the Korean Peninsula and Intensity
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Abstract : Multiple agencies independently produce tropical cyclone best-track datasets for the western North
Pacific, and these datasets are often regarded as interchangeable in coastal hazard applications. This study
examined when this assumption holds. KMA, JMA, and JTWC data for 1977-2024 were matched by cyclone and
observation time, and inter-agency differences were analyzed on a response surface defined by intensity and
proximity to the Korean Peninsula. The mean absolute difference in maximum wind speed increased 4.6-fold,
from 6.14 kt for tropical storms to 28.48 kt for the super-strong class, whereas center-position agreement within
0.1° increased from 16.6% to 68.1%. The relationship between distance and wind-speed difference also varied
with intensity. The unadjusted slope was —0.27 kt per 1,000 km, whereas class-specific slopes increased from
+0.02 to +3.35 kt per 1,000 km. Of 360 cyclones experiencing both intensity phases, 343 (95.3%) showed larger
inter-agency differences during the stronger phase. Wind-speed ratios (JIMA/JTWC) varied from 1.01 to 0.80 with
intensity and also with distance within intensity classes, indicating that averaging-time conventions alone cannot
explain the observed differences. These results suggest that inter-agency consistency varies conditionally with
distance and intensity, both of which should be considered in best-track source selection.

Keywords : tropical cyclone, best-track, inter-agency consistency, response surface, coastal hazard
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Fig. 1. Tracks of the 151 tropical cyclones that passed within 500 km of the Ieodo Ocean Research Station (Ieodo ORS; 32.12°N, 125.18°E)
during 1977-2024. Line color denotes the JMA 10-min maximum wind speed. Dashed circles indicate radii of 300 and 500 km from

the station.
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Table 1. Summary of inter-agency wind-speed and center-position differences by intensity class

Intensity class Wind-speed mean Mean position Agreement Exact position N
(KMA grade) absolute difference (kt) offset (km) within 0.1° (%) agreement (%)
TS 3447 6.14 42.13 16.6 4.2 8,734
(no grade)
STS 4863 8.36 30.76 23.9 6.8 6,165
(Normal)
TY 64-84
(Strong) 12.90 20.66 38.1 11.8 5,908
TY 85-104 23.24 14.03 56.0 213 3,092
(Very strong)
Ty 2105 28.48 10.89 68.1 32.9 587

(Super strong)

(a) TS 34-47 kt (no grade) (b) STS 48-63 kt (Normal) () TY 64-84 kt (Strong)

n = 8,734, mean 6.1 kt n = 6,165, mean 8.4 kt n = 5,908, mean 12.9 kt
45 1
Z 30 4 s
£
2
= :
= f
15 A
120 135 150 165 120 135 150 165 165
(d) TY 85-104 kt (Very strong) (e) TY 2105 kt (Super strong)
n = 3,092, mean 23.2 kt n = 587, mean 28.5 kt
45 A
Mean difference by intensity class
Class (KMA) Mean n
TS 34-47 (no grade) 6.1 kt 8,734
Z 30 STS 48-63 (Normal) 8.4 kt 6,165
< TY 64-84 (Strong) 12.9 kt 5,908
b TY 85-104 (Very strong) 23.2 kt 3,092
£ TY =105 (Super strong) 28.5 kt 587
S :
15 4
0 10 20 30
Inter-agency wind speed difference (kt)

léO 11;5 léO 165 150 léS léO 165
Longitude (°E) Longitude (°E)

Fig. 2. Spatial distribution of the inter-agency absolute wind-speed difference (JMA-JTWC) by intensity class: (a) TS 34-47 kt, (b) STS 48—
63 kt, (c) TY 64-84 kt, (d) TY 85-104 kt, (¢) TY =105 kt. Panel (f) summarizes the mean difference for each class. Dashed circles
indicate radii of 500 and 1,500 km from Ieodo ORS (open circle). Intensity classes follow the WMO western North Pacific scheme,
with the typhoon category subdivided according to the KMA intensity grades given in parentheses.
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AfA 719k AR SHAER HAs dalel olo] At
He] vlgo] vtk O Ax ARt EL duiArIhe $3F
Aol JF4 02 FEeHA drt. o] F3¥E+= Fig. 29 (d)
o} (e)ellA gelenh. 2k oA 7Iste] Ao Hoff el =
9ok A0 WA wug S 2 E S L%‘fﬁﬂ} Hd A=
TG ARG e FYRS HECH T
(iﬂé‘%) o 17.INe= 7%°P7<1t4 Xd_ l

o

ﬂ% 7H(2 6%)°l =25}t

olgst A FAL I AeE ] Ay 52 4
#= vlwshd HeelA sejdth AeS velekA] oal F
i g52] AdixkE Al diall 3]s 23, 71271 1,000
km'd —0.27 ktZ UFEFSITE o] & TIo|E djAshd oo R R
FE HAAFE 79 1F T Apolrt 5|8 ghasithE 9
u)7F Ak 2euh AAY s dTS A4 w5ol AldkE 1
A 71k 2 Fgel g STt oItk As 117

s, olest AokE A AFA|Q] avE djAshr )= o Hot

o] AAE Fitel oFst AuhA]719te] nlFo] Hoh, HEE

aHEsHA & A o] 5] W B Akl &
Alell 87| REQ = 7] wiEo]tt.

AR AT SHHE REste] AR 71e71E ks 1
37t R, 718719 A7 % AErt mokdas St
SltH(Table 2). EUi%%E 59< 7171 1,000 km%
+0.02 kt= 95% A FF7F [-0.22, +0.26]°] 05 E8H35}5 S
o, 73t Ao &F Sl % +0.15 kt [-0.22, +0.54] 0%
Aokl FEish IAF 1A kgt v Bl E (el A
© 4077 kt [+0.13, +1.46], BIZ(H7HolME +3.02 kt
[+1.71, +4.27], B G2l A= +3.35 kt [+0.24, +6.75]
2 UeR} Al T BT AFET] 05 XA ekt o
u} }_701—2_:1] ‘:‘—}% J:‘JL__H‘;: _/,:7]. x—lo] g]:[Lﬂ-o] A]—q]x—] Of’r_ 1:1
ATk wEbA A} 713 3 S5 x}ou = ddiA7]
ol el uhet depA v, 53] HF T olte] e o
A7 15elA A7t 71 71 1t i}°17} == 7
6ko] 14_]:/}1/1—1*4_

e Ak T UltelA A=t ddet 21 of
Yt el F @974 SaellA Het A= 300 km U] 86.9
kol 1,500 km ¢J+ 94.8 kt= Aol wt F7ket =,
S5 A 27t 55 Ui A= Zfolel] 7IQ1Ek 7R A S
HiAE F o7t Qlet. o] & gRlsh] fl8l ZF a5 WellA &
wol obd F5 A E ArE Frlste] 7 s A7), A
g 71&7)= "E 0 55 +0.93 kt [+0.29, +1.63], EIE(7H

M

ru
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Table 2. Distance dependence of the inter-agency wind-speed mean absolute difference by intensity class (kt per 1,000 km). Adjusted slopes
include wind speed as a covariate within each intensity class. Confidence intervals are from TC-clustered bootstrap (B = 10,000)

Intensity class “;‘lt(l)‘g; ‘Eg‘ss 95% CI of (a) ggf)‘;st(i‘)l 95% CI of (b) NT"‘CSOf izofdfs
TS 3447 +0.02 [0.22, +0.26] +0.05 [£0.19, +0.29] 1172 8,734
STS 48-63 0.15 [20.22, +0.54] +0.19 [-0.18, +0.57] 879 6,165
TY 64-84 +0.77 [+0.13, +1.46] +0.93 [+0.29, +1.63] 640 5,908
TY 85-104 +3.02 [+1.71, +427] +2.84 [+1.57, +4.04] 360 3,092
TY >105 +3.35 [+0.24, +6.75] +3.58 [+0.53, +6.87] 110 587

7 5F +2.84 kt [+1.57, +4.04], HEEHAE) 5F
+3.58 kt [+0.53, +6.87]% A= 3 TH(Table 2). Uo7t 4%
RS 85~94 kt2 F3] Bt vt Al upek ARt W
B4 o= ¥1(86.3~87.4 ktyS 1A% Aol e, H A
2= 300 km ©] 8.0 ktoll A 1,500 km %3} 232 kt= 5
7tk Ae] &= s W] A FEE SHEA o
=t

S F1X19) 713 7F zpoli= Aol 78] whg-ahA| k=T
s %1 A 2kt Al 712715 EdiiEE 1,000 km
2 +2.12 km, E5(7d) +1.28 km, Hﬁ(uﬁ 7 °14F +0.92
kmO]U% AT E BE S5elA 0.06 50 HED] A
oF 91%] zfol2] #Al= vl okttt 1” oF AejA 1
sk 9119 A% oA Y vk $4 X9 A3
4 diA718ke] Eell= MAEsHAl RESSHAIRE w5 A3
S gHEe] Agel= F4tsith. v g AP
% Bl ¥Rgsh, 1 whgo] Wsedt gto] ohjet s At

bl 5

<49 FH & "= doj A glsict,

d

3.3 A2t Z=0f E SEH
HE£0] FHAYAE Aot A5 221 Fdo H)
Zl sk A ] #1¥o] e th(Table 3, Fig. 3). A%
FollA = A2k #AIgle] i x7F 5.7~6.9 kt H ¢
1 = WA, &) e 8l 9711(1,500 km *
]

ZhHell A= 30.1 kel o]=3ieh. 7 27 Alo]€] zlol suf o
o]t

TES A2 ol A Yol F F T o shnte s A%
Goths otk AuiEE ool A& mEp A
¥ 01 1E okl A4zl w7t §l
HelAE 7.0~8.5 ke 91l Wit
R e (-7 4 oA 300 km ©JH] 9.1 kel A
A1ZF3lo] 300~500 km 12.8 kt, 500~800 km 17.2 kt,
800~1,500 km 21.2 kt, 1,500 km %7} 25.0 kt2 @% F
7Rtk A7t 713 3 Aol sk @2 A7
o] BIF TH oY wellvk wAE, o]|gtk e o]&H]
WAL g Uz 728 G
SHHAAN BFT= 208 WAE I AFEE EE
o HoiEEe doixks B3 Al 2ol st 3
ot Ay, BEE arest A 9] Al A 1 2
2} 571 0.66 kt LFERSTE o17)0)] A3 2h8-8-8 F7)s}
W A% 6.14, 7] 075, ARt B2 A5 AE Al 0.64
7} doixint. Aot ARl E EEIeI N R Fav Al
O W7 Bt el & W el M) 1 Ak T
7be o) Btdvia Ao Weh=AE veRde, kel &
A Al AEE spobd s Ao 71 1 Apole]
A7} sk ousitt, e a-83e AuiA7Ish el A
HFEAE 95% A F73EE [+0.27, +0.99]% 02 X384
dokor], Frel Agle Al Al A7 [+5.79, +6.48],
[+0.39, +1.13]C.& E5F ko] W]l Ut o]= Ao} A
2]e] WA ek 7P olA] ehom, ATt obdaE A
2] 8} 719 3F tol o] ko] wAIZY AdEhEE Bt

[o:

Table 3. Response surface of the inter-agency wind-speed mean absolute difference between JMA and JTWC (kt). Values are the mean [95%
TC-clustered bootstrap CI, B = 10,000] and the number of matched records. Dashes indicate combinations with no matched record

Intensity
(IMA 10-min) <300 km 300-500 km 500-800 km 800-1,500 km >1,500 km
6.9 [5.6, 8.5] 5.9 [4.9, 6.9] 5.7 [5.0, 6.5] 6.4 [5.8, 7.1] 6.1 [5.9, 6.4]
TS 3447 n =89 n =164 n =327 n=1282 n=6,872
7.7 [6.3, 9.2] 7.0 [5.9, 8.3] 8.0 [6.7, 9.4] 8.3 [7.6, 9.0] 8.5 [8.0, 9.0]
STS 4863 n=103 n=122 n =309 n=1,231 n = 4,400
TY 64-84 7.5 [5.4, 10.2] 10.8 8.8, 12.8] 11.2 [9.7, 12.8] 13.0 [12.0, 13.9] 13.3 [12.5, 14.1]
n=113 n=158 n =342 n= 1,433 n = 3,862
TY 85-104 1[5.0, 13.8] 12.8 [9.6, 16.4] 17.2 [14.5, 20.1] 21.2 [19.5, 22.9] 25.0 [23.7, 26.3]
n=16 n =46 n=157 n =894 n=1979
23.5 [15.7, 29.0] 23.1 [19.2, 27.3] 30.1 [28.1, 32.0]
TY 2105 - - n=10 n =126 n =451
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Fig. 3. Response surface of the inter-agency wind speed mean absolute difference between JMA and JTWC as a function of TC intensity
and distance from Ieodo ORS. Each cell gives the mean absolute difference and the number of matched records. Hatched cells indicate
sparse samples (n < 30); cells marked “no data” contain no matched record during 1977-2024.

Table 4. Response surface of the inter-agency center-position difference between JMA and JTWC. Values indicate the mean offset (km) and

the percentage of records agreeing within 0.1°

Intensity
(IMA 10-min) <300 km 300-500 km 500-800 km 800-1,500 km > 1,500 km
TS 3447 40.7, 19.1% 36.3, 19.5% 354, 21.7% 39.3, 18.7% 43.1, 15.9%
STS 48-63 33.3, 19.4% 26.9, 25.4% 24.8, 31.4% 30.7, 25.1% 31.2,232%
TY 64-84 21.8, 38.1% 20.4, 30.4% 17.2, 44.4% 19.8, 41.1% 21.2, 36.8%
TY 85-104 23.2, 56.2% 13.6, 56.5% 13.2, 61.8% 13.4, 59.6% 14.3, 53.9%
TY 2105 — — 14.1, 50.0% 8.9, 79.4% 114, 65.4%

A R S HUEEY g2 F2E He)
(Table 4). HF<2] 713 2 zfo|7} 7H4 & 9-3hct &
N T4 A7 0.1° ool AABR= H]-&0] 54~65%
o o]Z= Wk, 54 o7t 7H 22 2Pdt of ool
A= ok 19%°] Mt & st 746] TE ZAAHE F
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Within-TC comparison of inter-agency wind speed difference (360 TCs)

(a) Change within the same TC

Increase 343 (95.3%)
— Decrease 17 (4.7%)
50 || wmmm—Mean

w &5
(=} [=]
1 !

Wind speed mean absolute
N
(=}

difference within TC (kt)

10 1

TY =85 kt phase
(85 kt and above)

TS phase
(34-47 kt)

(b) Distribution of the increase

|
]
: 1 mean +16.83 kt
30 - ! al
|
i n
| —
25 i
! _
| |
%] i
O 904 | 95% CI
= 0 E = [15.82, 17.87)
2 1 paired t = 32.4
2 :
E 151 'l m
Z | :
i
10 i
PR
5 -
0= } T T T
-10 0 10 20 30 40

Within-TC increase in mean absolute difference (kt)

Fig. 4. Within-TC comparison of the inter-agency wind speed mean absolute difference for the 360 tropical cyclones that experienced both
the TS phase (3447 kt) and the TY >85 kt phase. (a) Change for each individual TC; red lines denote an increase, blue lines a
decrease, and the thick black line the mean. (b) Distribution of the within-TC increase, with the shaded band showing the 95% boot-

strap confidence interval of the mean.

S o185 kt oVHOE ot F s A%
oA A= Hojz] glo] 7 1k tinl7} FElsit 24 7|3t
T ore BT AX AUA7I9E 3607130t 0152 oF
St ol 713 7 2jo] 2] Ht 6.53 kSl oL} szl =
Aol 2336 ki S7FslSiTh AUiA 718k AQAE R 24
o] Blw 3t A¥} 3607 74| 34370(95.3%)°N A et =4
o] fol7F 1 Zlom, JHA -2 F7HEE 4t 16.83 ke,
95% A= 77k [15.82, 17.87]% 004 F¥8-35] HolA Qoitt
(H&EE t = 324). ARt 2= APdS P8k 1 A
2] AAZS F=3+ th(Shapiro-Wilk p = 0.72). SthE-2,

B5- (), BlE- () o] Al Tas BT Adsh
2718k 7Rl 27370(75.8%)0l M= Taol e #1o)
7} ©xA o7 ZF7)ak3i thFig. 4).

Y A7 UM Ast SaellA 713 11 Aol
7} A=A FrijEvhs Aibs, oA ER1% e oA
o] MZ thE Ao 7|5te] 73 Aolvtor A EA] ok
S BHoFh gk JE Ml M= AR 91X 9 Aol ¢
Ale] W3t 8 RbE R R o] Aubs o] HHAl Q)
7GR A EHA] = gt o] A AR el Rk
B 20 AACA 713 3 xfo|7h A AA o SEs 1
ofeth B AIRE gteke] 3R 4ol AESH, A% 2
A2l FHAR 7]olE FEshe A 5 AR Fivk

3.5 ol 2E 22 22 M

opde] A¥E s e w) g 7pH| fref e Aol . At
AA7Ie] A= FARE A o]0 Q127 HZehs A
g AA7F =27 Wil SR WA 7 S

O.
E

Q&) L

O T

2

T FYYTE Eo] Fulsirh= Holoh, vlE (-4
SaelA ool 300 km ool dEsh= F3E 1671l
Ekebe, o] F7ke] A oAl 9.1 kol thgk 95% 1=
He [5.0, 13.8]% tF2 7tel] nla) A A 3] Yok o vo}
7} HEEAE) SolAE o]ol % 500 km oJUlZ e
A7} 1977~2024\ 7]31ol] 23 §ltk(Table 3). 105 kt ©]
de] AEE FAIS A A5 AR QISR BASE AL} &
AE itk S2olH, o= Fig. 29 (e)oll M= gl¥ict.
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Table 5. Inter-agency wind-speed differences before and after applying a fixed conversion factor of 0.88. Negative reduction rates indicate

that the conversion increased the difference

Mean absolute

Mean absolute

Reduction in . .
Wind-speed ratio

Intensity class difference before difference after mean absolute n
conversion (kt) conversion (kt) difference (%) ¢ ITWE)

TS 34-47 6.14 6.55 -6.7 1.01 8,734

STS 48-63 8.36 7.58 +9.3 0.96 6,165

TY 64-84 12.90 8.44 +34.6 0.89 5,908

TY 85-104 23.24 12.01 +48.3 0.81 3,092

TY =105 28.48 13.24 +53.5 0.80 587

All 11.02 8.12 +26.4 0.94 24,486

U golAit), web EUd nietgo] WAz TheAl A % whe gast A Aol sie] w4 kAR
3 S5 12 9A fdolok ditt o] WAl Bt A w8 A = Qlvkd, F5u7E el wek o] | Al
o) JAo SEEER, B4 1S PG RS E AR e Wskshr)e ojwth
e o 7]E = st EH%‘JD}

2] 20.4%0114 23}
HH, SeHEE QUIEE 32.0%, % ?:a Q=% 23.5%, El
FOE) 11.7%, B3 (0974) 2.1%, BlEGE4E) 0.5% oFst
DA77 gL Wolxint. o]t 3= 7 7| o] B
Frash 55 Bk 715ox vehe, 78 E5 23
JMA 35 kt o} JTWC 30 kt$} o] & 7|#o] 7+e A&
§F WA vh=A s Aotk FHARE ateke] xleo)7t
7129 e 7FEE fUd eclojghd o] dt g YA
o= vEhd 5 gtk

ARoME 15 Hit T5S 108 Fit Adgto 2 Wkt
wl 0.885 WL AlTE A8sh= w3o] gl AREH o] gith
(WMO, 1993). Z12{L} & 1ol o] A4S 283t Avj=
QA 719k ZFEel] wet thE A YeRdTtH(Table 5). 3EeA]
x].o] 71 ~8 g §].)\} A _\Tﬂ—‘,—-_l—x—h;H;‘(]. ;Hu] 7L/\ H] ST x(jg]{g].
Rom, 59 ke 3 5 zlo|7t 23] FTIEE 2
stk Bl (27 8) saollils FH At 28.48 ktol| A
13.24 kt= 53.5% 7Moh Hh, AuE%F saelrl= 6.14
ktoll A 6.55 ktZ 23|& 6.7% S7F3te), o] 7+ Ho &
ZH7F 1012 15 97] wltel 0.88& wald ¥AB7irt &
o= Flolnh. ol 7i o] FEgh el A = Zhxl= S
2] grol, SHF - EHIF &) T #AF 13.24 ke &
% %T;H SHAF A zbo] 6.14 kto] F HlE d=Th

E0] ZAA 7} 7t obd el ol ok s S
oﬂ w2} 440 1.01, 0.96, 0.89, 0.81, 0.80°.

Ho

2
<l
oo O{Ll

Hol A%

[}

4.2 Hz2|of| [mE SEH(2| #HE]
AL ek A e Aot Fastet. Bt
7F o)1= shte] 1 wwﬂfi 3] A o vk
, ST A 3ol 507 Aol wht A AIF o=
slek o= A4 gt :LEM A Az oM 18] o
TH(Table 6). OMJ T saelA FH58]E ©]o)% 300 km ©]
141 1159141 1,500 km 7} 1.000.% 7FAsh, B
FollA= 0.93914 0.800.= 7‘*@4 = SR =y E_%Oﬂﬁ
%‘Q?ﬁ Wake] At #E5H1, 55 W A 7Ie7E
1,000 km3 —0.0129114 —0.024 APO] 1 Ef&ﬂ‘r
ol 4.14¢] TW# A TAE AlF
= Z79] Eﬁl‘——
Fejell A A ]l % tﬂ-@ﬂ} UrEME}
FA Sdeth ko s AHE 4 gle W
oA B gl = Alo|t}, Table 62
2 F41] 9} 0.882] zfo] &, oFo] HAR= 0.88
A5E IMA/ITWC E510] 50} Zo, o] & JTWC F50
sk IMA 71502 A rbEs Suleh, <] Hak
HejE 77t ‘f‘“@ﬁ“’ sesteh, HAE AR 00l 77k
B33 sl sl BF ) w2l 300~500
ZH+0.01)oll =stE Yk & AlrF B4 A=
Aol =&E grolw 1 2748 "o o] o5t &
-3 F(Harper et al., 2010), ¥ ¢17-2] R ggto 2=
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Table 6. Response surface of the IMA/JITWC wind-speed ratio as a function of distance and intensity. Values in parentheses are deviations
from the conventional factor of 0.88; positive values indicate underestimation by that factor

Intensity

(M 10-min) <300 km 300-500 km 500-800 km 800-1,500 km > 1,500 km
TS 34-47 1.15 (+0.27) 1.09 (+021) 1.05 (+0.17) 1.03 (+0.15) 1.00 (+0.12)
STS 48-63 1.05 (+0.17) 1.01 (+0.13) 0.98 (+0.10) 0.97 (+0.09) 0.94 (+0.06)
TY 64-84 0.95 (+0.07) 0.92 (+0.04) 0.90 (+0.02) 0.89 (+0.01) 0.89 (+0.01)
TY 85-104 0.93 (+0.05) 0.89 (+0.01) 0.85 (-0.03) 0.82 (-0.06) 0.80 (-0.08)
TY 2105 — — 0.83 (-0.05) 0.83 (-0.05) 0.79 (-0.09)
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