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Differences in the initial size distribution of tropical cyclones over
South China Sea and Western North Pacific: The modulating role of BSISO

Wu Xiaohan', Wang Shancun®, Qiu Xin"
(1. State Key Laboratory of Severe Weather Meteorological Science and Technology, Key Laboratory of Mesoscale Severe
Weather/Ministry of Education, School of Atmospheric Sciences, Nanjing University , Nanjing, 210093, China;
2. Wuyishan Meteorological Bureau, Wuyishan, Fujian Province, 354300, China)

Abstract: This study investigates the differences in the initial size distribution of tropical cyclones (TCs) generated over
Western North Pacific (WNP) and South China Sea (SCS) from July to October during 1981—2017. Results show that
although the median initial sizes of TC in the two basins are similar, the WNP exhibits greater variance with a right-skewed
distribution, while SCS TC sizes follow a distribution closer to normal. Further analysis indicates that during the non -
convective phase of Boreal Summer Intraseasonal Oscillation (BSISO), the median initial TC sizes in both regions do not
differ significantly. However, during the convective phase, WNP experiences a pronounced increase in TC size, whereas SCS
shows only limited growth. In terms of environment conditions, although SCS has stronger low -level relative vorticity and
humidity, its higher vertical wind shear leads to a marked wavenumber-1 asymmetry in TC convective structure. During the

BSISO convective phase, environmental factors such as low -level vorticity and humidity are significantly improved over
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WNP, resulting in systematically enhanced TC convection and more efficient inward transport of angular momentum,

favoring the formation of larger TCs. In contrast, SCS sees no substantial weakening in vertical wind shear, and its

asymmetric structure becomes more pronounced. The overall TC circulation and central convection do not exhibit significant

strengthening, leading to a weaker response of TC size. These findings highlight that the modulation of environmental

conditions and TC structure by the BSISO convective phase contributes importantly to the differences in initial TC size

distribution between the WNP and SCS.
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Fig. 1 Composites of 25~70 d filtered OLR anomalies for different BSISO phases
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Fig. 2 (a) The probability density function of WNP TC and SCS TC at initial size,
(b) the proportion of WNP TC and SCS TC at different size category
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Fig. 3 Boxplots of WNP TC and SCS TC initial size for
(a) non - convective phase and (b) convective phase, and
boxplots of convective phase and non - convective phase
for (¢) WNP TC and (d) SCS TC
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Fig. 4 The average of (a) relative vorticity and wind field at 850 hPa, relative humidity (RH) at (c) 850~600 hPa and
(e) 400~200 hPa, and vertical wind shear (VWS) at (b) 850~200 hPa, (d) 500~200 hPa and (f) 850~500 hPa
from July to October during 1981-2017
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The left column is WNP TC, the middle is SCS TC, and the right column is the average of WNP TC minus the average of SCS TC.

The stippled areas indicate where the difference exceeds the 90% confidence level. The radii of grey circles are 2° and 8°, respectively.
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Fig.5 At the time of TC formation, the (a~c) 850 hPa relative vorticity, (d~f) 850~600 hPa relative humidity,
(g~i) 400~200 hPa relative humidity and (j~1) 500~200 hPa vertical wind shear synthesized within
a range of 16°X16° with TC as the center
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XI5 1 SF 34 (A e KT SCS TC, 22 53

1199 % B AF K09 4 5 (& 5IRIE 2).

g5 TR, TC A O Y Jey b 26 85 22 S 5
R A DXl Y A A O 2 B B 2 S A R —
., SCS TC A i B Ak 9 1% )2 41 % i
B KR AT WNP TC. SR 1M, SCS X s i
20 ve B 3 1 XD AR X T C X 0 4 44k R
S R BLAT I AR 3 mT e i B o A i ok R
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Table 2 Similar to Table 1, but for the environmental field and their difference in the circle of 2°~8°

with TC as the center at the time of WNP and SCS TC formation

850 hPa Vorticity 400~200 hPa 850~600 hPa

(107°s™h) RH RH (mes™) (mes™!) (mes™")
WNP 7.53 61.81% 68.54% 7.75 6.17 2.93
SCS 8.67 63.65% 72.09% 9.60 7.70 3.08
%5 —1.14 —1.84% —3.55%" —1.86" —1.53" —0.15

*FRIR I AL 95% FLAR KB 1K 45+ R R T 99% AR KR 6 5

%62 %

850~200 hPa VWS 500~200 hPa VWS 850~500 hPa VWS

2k I e 1 AR DD AE 2, SCS TCH 1
50 e B X 45 A 5 WNP TC 7776 B g 22 57 .
K6~ T WNPHISCSH TC AL IEN ) OLR .
75 2R B AT 250~150 hPa 5 J2 8038 1 4 4%
fi e B2 5 0 N OLR M i )2 A 6 i ok &
WNP TC %5 w0 B 42 38 TC o, 1fii SCS
TC [ X 3 rC B 5808 1) V5 R 5 1), B 00 A8 O
fi1] 434 (18 6a &l 6b, [ 6d Fl & 6e). OLR i 2
A XTI BE 9 25 5 37 s AHES T WNP F1 SCS TC
{18 R 6T i ML) A% )y [r) S 5, 7 396 510 25 ) B A8
55, B TN 1 2 — I JE X RR 25 4 ([ 6 AR
60). 1o JZHIRE (1Y) 22 5 7 th 32 B 15 5% 350 45 1 A AR 1
EXEFR oA . AR B, SCS TC £ B e 2° LU
A B DX R R A R B T 55 (1] 6g~1).

SCS TC B 2 3 — B B X FR &5 4 vk 5
W% UR o i 7 T 5 1) b R, S B 4 T R
i BIK 2y 4 B AR 2 B 4 X5 AR 2 1 48 A ol
FEA s ] LS, TR IR B A 5 T KU
RIZ AR, I 55 B8 o0 118 [ it 410 3 % %o 9 1) 1 — 26
K& AR T IR HE 0 B X A g
2.3 BSISOXIMEFE TCEMMENM BSISO
JER I WNP F1 SCS X s fir EE KB F S,
RE 1% 6 R R SR B b 7 A i 3 A AR
7R R T X A AN AR X 3 A A 3 18] TC A g
B RORBE BR300 22 5, %5 45 10 IR B8 A8 i 0 4
200 hPa B H 2 AH 6V B 850 hPa A XT 163 & Al
v J2 A ELRU) AR LR JZE A R | 2 A R
JEE S8 10 2 R BEES 5 4 2 M R B L (R R 4
)L AR X T SR G IR AR A, E 3 A A 3 ], WNP
s B A 2 R S B R R
1B DX A T F A 5 DL AR 30T 48 fh 5 29 150°E, JL
- 35 A WNP TC 324 jl X 38 5 78 SCS X

B,IESH EERRT 1IN, - TC 84
J DX 3 P AR TG OE SR B (Bl Ta B 7h). AR
850 hPa 37 5 A8 %t % B2 J7 I , 140°E LA PE % 10°N
B ST A7 AE W 0 P AU, 2 3 100°~140°E Hh 3
K R AH T 38 B IE S H . WNP TC 34 i X 3,
1) A 6T i 3 K i W 2 B AR T SCS TC 2R AR
DX 35 P 30 R 8 MR N L3l 90 %0 B 15 K F K
56 i 35 FELRH S/ T WNP(E 7c). 5 H AL 85
SE RS MR AR A v )2 3 D) AR 76 X I
AL T 10°N DA B #4rdy Hl IX i 25 1 i (&1 7d)
EXF WNP A SCS 1 TC 3 A4 il X 5 14 8 i 24
55 . Ik, BSISO X i AHA A 20k 3% T WNP iR
AL T SCS WA )Z 8 B 5 1 B 454, i 76 b 1 )2
T 5 K22 5 1, BSISO X /A4~ 3 % TC A= i X
Sl 459 2 7 A S R A

BSISO X KRB 1 55 19 8 ) e 25 o — 26 =
BeAE TC WG R BE 45 4 19 A8 4k b . 518 6 2540,
& 8 &7~ T BSISO X i AH A2 A1 HE X it AH 037 15 18]
KL TCURWE A8 /G 2 5, 45 OLR 250~
150 hPa 1 )2 B F1 850~600 hPa 4 X it B . 78
XT3 45 46 75 T, WNP TC 3 {4 fin #7584 BE
Jp g 5 SCS TC W) 3 B A — ok Al X Bk 45 44 ik —
AR AR DL 2 1 5 (1] 8a MIET 8b). FE =
JEHEE 77 1, WNP A1 SCS B TC 7EHE ot 2° L4
R 22 S SR A — 2B 5 R O L L 61 1] 8e
ME 8d). Bl 9#E—2 24 T TCREKBE R0 55
AR . BRI 5, WNP TC 7E8E d.0 2° LA Y
R K 38 3 7 F SCS TC (I 95248 ) , X 5 WNP
T C AE 12 DX 358 5 B % 1) 6 3 % sl A — 3 (&1 6) . 7
BSISO Xf Ji AH AL 52 K, WNP T C [ % 3 17 31
E— 5, S 23U o 2° A5 SCS TC Y %
K2 SN B (B9 BL).
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Fig. 6 Similar to Fig. 5, but TC signal is not filtered: (a~c) outgoing long-wave radiation,

(d~f) 400~200 hPa relative humidity and (g~i) 250~150 hPa divergence
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The stippled areas and black arrows indicate where the difference exceeds the 90% confidence level.
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Fig.7 Differences of (a) 200 hPa divergence and wind field, (b) 850~200 hPa relative humidity, (c) 850 hPa relative

vorticity and wind field, and (d) 500~200 hPa vertical wind shear between all convective TC and all non-convective TC
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Fig. 8 Similar to Fig. 6, but convective WNP TC minus
non - convective WNP TC (left column) and convective
SCS TC minus non - convective SCS TC (right column):
(a~b) outgoing long - wave radiation, (c~d) 250~150 hPa
divergence and (e~f) 850~600 hPa relative vorticity
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Fig. 9 Precipitation distribution with TC radius at the

formation time of all WNP TC/SCS TC (solid line) and
convective phase WNP TC/SCS TC (dashed line)
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