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KM 455 (CC=0.16~0.28) , {HAFTE =AY, A
T4 B FI TC YRS Shis ), TC KR AR IS 5 4% 368 7 Y
JRURE A2 4 P 3 5% (FE NWP ) CC=0.28~0.33;7F
NA (/) CC=0.35~0.37) , KIM ZEWA Jy i 2 111 T TC
IR AT 5 5 ot A XU AN 4 B 22 1] ) A G P 3 i
.

DL 5 R I LT ASCAT XUz it 1Y R34 78
a3 5 B AR 2 e R X i AR fh e 38 A — 3K,
XAV T HLSHT A R34 {8 H R50 BE % T - b FAE
TC 1 52 M 56k 5 A1 R, PRI UG, S Sk FH R34 Bk
W TC (45 R4 R E RN SOHSE B2 R /N (ORUBE ) I 7
EHEATTHR . AN, ASCR I TC K /N(R34)
VXS IO 1) 5 J3E 22 T) 7 AE BH I 1F AH 5C (CC=0.62~
0.66) , 3 -5 HOME &5 ey 25 AL, LA b 45 SR Ak
BT M ASCAT K715 2 KB AR(E B A2 I T 4
IR N RO R o T NN ¥ Sl N
H]8

3.3 TCKR/IMpZEINNTH

23R E &G, R34 1 R50 BPEHAF 5T
(1) TC AR A VE HA XEFRE , (8 FH 5 57 1 °F 3598 ALk
SRR B R 1T LLEBR R ER /0 5 TC iz sl A 56
FIAXT IR, AH5 % 2013—2022 4E A4 5—11 J] ASCAT
PRI ) NWP I NATEE L1 A 30 TC Bl #4741
25, /NIRRT TC 143 25799 55K FH R34 1 {E(R)
TR I 22 (s) ok a2 S, 75 B WA 430k 1.54° 46 )%
FI3.51°45 B, K /N T 154 BE Y TC IR /AL,
KT 35°L M TC AR, hfa] Sy il

F 2 M 45 T MERRILL™, H A& X 4 JT (Japan
Meteorological Agency, IMA) FIEE 4 & XU F R 7.0
(Joint Typhoon Warning Center, JTWC) L) & 2 i
SENXF TC HFAT 43 2R E5 R >R FH ROCI 43 2R E T

£ 1 NWP NAFIEANFREX TCX$42(R34.R50) 5 TC R EHHXAET B @AY Pearson 185 B
Tab.1 Pearson's correlation coefficients between TC wind radii (R34, R50) and TC size-related environmental variables in
NWP, NA and the entire study area

TC AR T it c

NWP NA AT X

R34 R (m/s) 0.66 0.62 0.64

LA EEPN 0.18 0.25 0.19

TCH B LE/(m/s) 0.07 0.28 0.20

TC XA/ 0.28 0.35 0.30

R50 F KA/ (m/s) 0.48 0.36 0.44

Ui BN 0.13 0.26 0.23

TCH BN/ (m/s) 0.10 0.16 0.15

TC K EAF i/ 0.33 0.37 0.37
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Tab.2 TC size categories used by different researchers and meteorological centers

AL
S AR el isf ] i X
/N rpiy KA
MERRILL 18] 1961—1969 NWP .AO <3 3~5 >5
A 5 S M 4] 75 55 2% ROCI
IMA FIJTWC — NWP .SP .10 <3 3~6 >6
HRARE 17 m/s XU 4% SiR34 g SRl 1980—2016 NWP <1.2 1.2~2.1 >2.1
F 4 34 15 AU 2[4 R34 ENTIEN 2013—2022 NWP NA <15 15~35 >35
(LR T 3 AR AT 5 LA AT TE 2 5 600
ATSCR /NI TC ) 43 28715 3 (L5045 i ) 5 2 Mg 5% 500
(1.2°45 B )AHIE , i T ROCI £ B Z= 5 it X 254k H. 400}

5 TC i & B AH G M55 , A itk MERRILL . JMA Al
JTWC X /NESFI R Y TC 119 53 FE 25 F A R (53275 55
YN 3°LEE R 5°~6°4 ) o

& 74 2013—2022 4 1) 5—11 A NWP Il NA if
% b ASCAT 5119 R34 J 13448 Ak S bm i 2 IX ] .
P22 5 H A A B A — 30, Mg A L R
JF B 06 i BEAE 9 A (NWP (1) R34 iy 297.8 km)
110 H (NWP ) R34 24 305.6 km; NA #j R34 2/
322.5 km) , [Alf R34 fi RAE Y FE 10 H (NWP [ R34
47591.9 km; NA ) R34 4y 575.4 km) , Z J5 11 A .5
H .6 H BTG B NWP (IR TR, 5 H 2
3 (7 1.8 ), NWP B3 #-F- 52, 1M NA [1F-
PIREARAE H BLAE 8 H (R34 24 201 km) ,NWP -
P f R AE B AE 10 H, 5 A SRR 4 37 a
(1980—2016 4F ) F i 4 73 A5 2 1Y) TC R 25 48
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Fig.7 Monthly average variation trend of ASCAT R34 during
2013—2022

TR g R —2

XF ASCAT 1Y TCBlm AT K/ N2 0 H 43 Aii 45
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Fig.8 Time distribution of the ASCAT TC in three categories during 2013—2022 over the two basins
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NWP i k&I TC % /E 7—10 H & g 1% H 1 10
Hik#|igE, Hodb 9 A #1110 A 9 #cas it /N TC,
MNAR KA TCEY A MI10 A B 4K, 10 A BB
WEAE H A S /N TC, Wi 4 L 3Fh2RAI TC
P 728 Ak A SR ) S B B A3 A N AU TR B TC
HYIE(E IR AE 9 A, R TCIE(E M5 14> A L H/0
RUFN R TC Y B EOR 25 A K, e NWP B 430l
14.3% F1 17.7%, NA L7371 2 17% Fi1 16.3%, iX 5
LIU P Ao 4 SR — 2

4  Hi

AR SCHT ASCAT Wl >k 1 7 i faF- 4
fli 31 TC X 3% R34 1 R50 (it 8 vk , R T
ASCAT 1E#F5E TC KU AR 1 1, O 5 B AR A
B HEAT LA, [) B0 25 SR R 2248 T oA, B
XFPEIC A PR AL R PE ¥ I 2013—2022 41 5—11
AW TC R/ T/ MG it b . EEL
T

OXFFVCHL B T A TCHEAS R34 eI K
4.5% A A, 24 AR 222K 12.3% , R50 M e B A2 /1N
24 4.0%, 22 1% 22 2K 25.4% ; R34 11 R50 i Bias 73
W14 8.6 km F1-15.4 km, RMSE 43 %I 4 52.4 km 7l
39.6 km, 5 f {1 % 42 45 1) CC {H 437l 2 0.88 Al
0.74(p<0.01) , MHOCHE R o 5 HAME A 5k A,
S RIAA T IR BRI AL AT H Al T TC XU A2

QTE M4 5 TC R/ TEAH A AR 7 1Y
AH S B v, J5e KX 5 R34 T RS0 1) B 44 4H ¢
P fiz 3 (CC=0.36~0.66) , R34 5 iz K Kk 7 NWP
FTNA M 7 HAT 505 i AH G 14 (CC=0.62~0.66) .
ASCAT #8319 R34 {8 L R50 i 4% & I # R AF TC
) 45 K4 AR AIE FRRUBE RN, 6 I 3 9 i i et 10 i i
X T34 TCRFEE 2 A S H M ER .

@M 2013—2022 4 NWP F1 NA i 7 | R34 11y
A2 Aok B, TC 34 RS A5 (E H B0 AE 9
H (NWP f) R34 }y 297.8 km) 1 10 H (NWP #Y R34
4 305.6 km; NA () R34 Jy 322.5 km) ; 9™k 45 TC
SR ARG REN PRI TC I B i 2  1E
NWP FI NA JIF i bE 5 53 531] hy 68% Fil 66.7%, 3 Ffi 2k
R TC A8 fb i S B AR 3y 2 I B0 o3 A, /N A v
RITC I B7E 9 A, KA TC (AW 5 11 H

{E/NBRURIR R TC HY EBUR A ZEA K

H T BER fe L B8 AR 1 3% R ASCAT XU 4 It
HC , 52 Kl i 2 9 ) Y B4, D8 15 58 1 80 H 4820 o
2B B AR A B 2 A K AR AR BUCE 2 1
DT E S8 1A S5 uE AL AL AR SOk | [R) i 4 St 5 it
1351, 157 TC N RN e 51t 70 #r

Bt A SAE R 89 ASCAT 3 £ R 3% 48 b B
5. % T R (EUMETSAT) 5% 5 5k T2 & /A
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Study on wind radius of tropical cyclone based on ASCAT wind field data

DONG Haixiao, FENG Jiajun, ZHANG Yuanzhi’
(School of Marine Sciences, Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: This paper introduces a method for calculating the wind radius (34-knot and 50-knot wind radii, R34
and R50) when the wind speed of a tropical cyclone reaches 34 knots and 50 knots based on the ASCAT
scatterometer wind field data. Tropical cyclones (TC) occurred in the Northwest Pacific and North Atlantic from
2013 to 2022 are analyzed using Best Track dataset provided by NOAA, the results show that: The R34 estimated
by ASCAT is about 4.5% larger than the Best Track record, and the standard error, root mean square error and
correlation coefficient are 8.6 km, 52.4 km and 0.88, respectively; The R50 is about 4.0% smaller than the Best
Track record, and the corresponding values are —15.4 km, 39.6 km and 0.74, respectively; The correlation coeffi-
cient between TC intensity (maximum sustained wind speed) and R34 in two basins is 0.62~0.66, while that of
R50 is 0.36~~0.48, suggesting that R34 has a better performance in characterizing TC's influence intensity and
scale. It also indicates that the wind radius obtained from ASCAT wind field is valuable in monitoring and
predicting TC's intensity. Using R34 to define the size of TC and categorical statistics, we find that the peak value
of mean TC size occurs in September and October in both basins, and the total number of medium TC is the
largest. The trend of the three types (small, medium, large) of TC shows unimodal distribution, the peak values of
small and medium TC occur in September, and that of large TC lag by one month.

Key words: ASCAT scatterometer; tropical cyclone; best track dataset; 34-knot wind radii



