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Abstract Based on the International Best Track Archive for Climate Stewardship dataset and European Centre for
Medium-Range Weather Forecasts reanalysis data, the best-subsets multiple linear regression (bs-MLR) models were

established by forecasting the gale-force wind radii (R17) of Tropical Cyclones (TCs) in the western North Pacific region.
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First, TCs from June to November 2001-2014 were divided into four categories according to the 1-25, 26—50, 51-75, and
76—100 percentiles of the initial sizes (R;7 o), and the bs-MLR models for TCs in each category were established. Then all

TCs from June to November 2015 were used to test the estimated effectiveness of the bs-MLR models. The results
showed that, when R,; ; was less than 92.6 km or R;;  was between 111.1 km and 138.9 km, the models had better

performances in forecasting the values and changing tendencies of R17 in the next 12 h (R,; ;,) for any moment of TC

life cycle. When R,;  was between 111.1 km and 138.9 km, the models had better performances in forecasting the values

and changing tendencies of R17 in the next 24 h (R;; ,4) for any moment of TC life cycle. Overall, bs-MLR models had

higher accuracy in forecasting R; 1, than R; 5.

Keywords Best-subsets Multiple Linear Regression, Tropical cyclone, Wind radii forecast, Western North Pacific
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TC CHIM e FE = KT 10 1~ TC): Chan-hom.
Nangka. Halola. Soudelor. Goni. Atsani. Kilo.
Krovanh. Dujuan. Champi. In-fa, % bs-MLR #57
AR SR TS . 7 MAE. FF &30 ()
MR RZE (R AR/ KPPl bs-MLR #5258 % T
kBRI TERIE N (R 5. FFETEE d H Willmott
(1982) FEHIMEN T 0~1 Z [H TG ENEEIR,
d FEBRFO R, AT

N N
Z(F,»—oi>2/2(|ﬂ—5|+|0i—0|)2, 4)
i=1 1
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Horb, FRoR50 § RTHRAE, O, FoRER i« YOWMIME,
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Table 3 Categories of R,7 |, and R,; ,, with their observed numbers

H—HKR7 0<92.6 km) 3 25(92.6<R;; (<111.1 km)
Ri7 12 5 7
Ri7 24 4 7

PURIIE 6=
B=2K11.1<R,; (<1389 km) VIR 7 0=138.9 km)
10 8
7 8

i% 4 ﬁi?ﬁ R17712 *ﬂ R17724 Hﬂ%;’é TC E"]E‘Uﬂﬁ*;

Table 4 Regression equations of each TC category when forecasting R;; |, and R;7 4

T EEpeps

Ri7 12 Ry7 12 1y=—3836.50+3.45SLAT+14.73MSW+3.60MSLP
Ry7 12 0357.38+3.32MSW —21447.39Q+3.93VWS
Ry7 12 3=1521.51— 1.75MSLP+30607.96Q 4691563 4vorgs
Ry7 12 4=168.87+3.23LAT+995334.2vorgs,
Ri7 24 Ry7 24(1=2571.15+0.09LON —2.10MSLP — 16445.6Q —4.72SSTA+2.60VWS
R17 24 5=334.76—3.36LON+3.92MSW+0.24MSLP—3.68SSTA
Ry7 24(3=515.20—3.53LON+22493.27Q—29.91SSTA
Ry7 24 y=509.41 —0.38LON+ 1.45MSW — 647425div509+3.89 T00

VE‘E R|77|2 ([)i‘%i—\‘%ﬁg‘éfe]l]zy :/H\:'ﬁbxﬁﬂi% E/‘J/E\X U\ﬁh%%ﬁi o

x5 MXBERRESNT
Table 5 Error analysis of the test set

TR Rl TCHFR MAE/km d R
Ry7 12 —  Chan-hom 33.94 0.86  0.89*
Nangka 56.78 0.77  0.61*

Halola 92.91 045  091*

~ Atsani 108.22 0.56  0.68*

Krovanh 86.30 0.16  0.12

= Soudelor 56.14 0.82  0.90*

Goni 73.91 0.55  0.86*

W Kilo 30.79 0.62  0.76*

Dujuan 62.91 0.57  0.93*

Champi 59.00 045  0.19

In-fa 79.60 0.29 —0.08

Ry7 24 —  Chan-hom 124.96 043  0.79*
Nangka 156.17 035 017

Halola 202.28 024  0.76*

~ Atsani 125.18 0.58  0.90*

Krovanh 54.64 0.13  -0.23

= Soudelor 29.16 0.80  0.82*

Goni 91.08 034 0.65*

W Kilo 50.18 048  0.66*

Dujuan 41.72 0.67  0.95*

Champi 43.07 0.53  0.50*

In-fa 106.07 0.27 —0.09

FE: *ORI%M Y RHOEIL 5% 5 1 KCF .

Hi%€ 5 W50, Tk Ry, I, 428 TC TR
R RASR] o A AR 2500 A 4 1 2 2 =28 TC,
Soudelor F1 Goni ) R & 43 %14 0.90 #1 0.86, d 1H

538 0.82 F1°0.55, #EH1ZE TC B3 77 AT
XF Ryp 1p A B TERBSCREAT, W T Ryp 1o B
KM EA—E M HIREES . HIR, HE—FKTCH
TR R L EF, Chan-hom. Nangka £ Halola ]
RAESr 514 0.89. 0.61. 091, iiH]i%3 TC (¥ [0l
JHTTRERT Ryq 1p HIRAL S B AT — 58 B AR g
H.Hr Chan-hom F11 Nangka [¥] MAE 43 %4 33.94 km
F156.78 km, FIHAh TC M ELAEE N, d B3 HR
0.86 11 0.77, #LHI%3E TC KB AT X T Ry7 1
MR A — 5 B TR EE 7T XT3 2K TC,
Atsani i) R{H N 0.68, d{E N 0.56, {H /& Krovanh
1) R A AL 95% 15 FEKF, I H d A 0.16,
DB i% 2R TC [ 113 T FEXS Ry7 4p B AL AL G 35 A0
Ry7 1o F RN AR BE 18 2% . 0 T 35 DU 26 TC,
Kilo 1 Dujuan [¥] R 435124 0.76 F1 0.93, d &7 5
N 0.62 A1 0.57, {H;2& Champi A1 In-fa [] R #B A i
it 95% 15 K, JFH dE#E BN, iz
TC K ENATTRERT Ry7 1p ARG F AN Ry, 5 BIR
ANITRIR BE e 22 . MRS, 3Z ] bs-MLR #E
BUXS Ryg 1o BEAT TR, Ry7 o ZNT 92.6 km FI Ry
AL F 111.1~138.9 km 2 [8] {1 TC, [A] )3 J7 & %t
Ry7 1o A S B TR ROR B, X Rz 1o IR/
HA — & ke /7.

TR Ry7 o0 BF, 4 28 TC TR R 5 Tl ek
Ry o WH P A XF T % =3 TC, Soudelor
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Goni ff1 R {843 514 0.82 1 0.65, 4R Soudelor [
d 1679 0.82, {HsE& Goni 1] d HA N 034, UiH] %
2K TC WEATTRERXT Ry, 5y MRS BAH —E M
TRAEETT, ABREXS Ryy 00 K/ANITIERBE VLT . XS
FH—. =, WA TC, H—RKPEMFE 1N TC
(1) R Al 95% 15 BEKF, [RIix £ TC [ = 15
TIREXS Ry7 o4 BIREBHIBRBE 0822, JF Ho
—RHE/DAFE 1 TC B MAE 80K, d 5N,
PR3 26 TC FR IR A T RS Ry7 00 IR/ TR BE
TBEZE . SR, EH bs-MLR BT R,; o
BEAT BUARES . Ryq o 2T 111.1~138.9 km Z [1] 1]
TC, [BIHATTFEXS Ry o4 KIS BA — 2 K
BT, AHIERT Ryy o4 BIR/NA BAT TR BE
HIERFEE Ry7 15 FRy7 o BOTTRCR AT LA,
Tigh Ry7 1o W, FIXIHIZE TC A AL R S AR /Nt
ITHUR; PR Ryp 50 B, EA BEXT—2 TC K122
R A AT, Ry 1 FTARBCRR T Ry7 20
TR SR, Uk B PR i O, S TR ) R

N,

&
I

AiE T HEZ u R FA Tk, B
2001~2014 4£ 6~11 H WNP 3% KT TS 2 3
) TC, & Hl LAT. LON. MSW. MSLP. Q.
SSTA. VWS, divyys Vorgsgs Thgo iX 10 AN TR A
T XFAE Ry, o K738 TC #4 % bs-MLR 78,
G, BLTC Ry o (M58 25, 50, 75 ANE 47 sifE
o FEME, K FTE TC 908 Ryp o R 4 2,
WRIG, BHREE TC K& ik iz i TR £ 7T
LRYERAT7E, 1819528 TC M THER A A
Wa, BEFPITE TC Mt FER AL T2
xS L R BORES, E AN Ry, o 7 8T A
X —Fik E W AT . R 2015 £ 1) 11 4
TC X} & 40 B3 77 72 () Tk ROR B AT A 30 . Wt Fi 46
REW: 1 bs-MLR BERIX Ry 1, AT TR,
Ri7 o /N 92.6 km Fl Ry; o A2 111.1~138.9 km 2
[BI[K) TC, [EIJATTFERT Ry 1o A F5 1) TR ROCR
BAF, X Ry KRN B — & B FUR B8 0
2) bs-MLR # AR} Ry, o4 BEAT FUIRIS, Ry; o LT
111.1~138.9 km Z [A] [} TC, [HIATTFEXS Ry7 o4
TS BA —ERTHRAE ST, (HZEX Ry 00 KK
INASEATIREE ST 3) THARET 0K, TRt

R o
FERRIIBE T, A DL ROkt et 7 4R 2 04k
B 059545 5 B i K AT s 0 Gk gk, (HAZ
H RIS A — LR R A% ST 8 2 ook Bl )07
IR AR, e D RS IEAEEE AR
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