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(a) OLRFETHE f{Eday 027 jiij s AT THEAE (1911, 27%)

(b) OLRFEFHE fE{Eday 07 1% =y AT R (2711, 38%)

(c) day ORif ~ TROLREEPAE &R = AT A (2541, 35%)

B (3a1) AT (3744)

3 JHREEE

£(125°-135°E, 10°-20°N) QBWO (& Z&Hki5E 0 ER A HEL -



73 RAF

2004 0301-0630 10-30 days OLR (PHS)

= Fh+H

80

— rgw data 1 2

o 19-30 days 23 7%\
v
WA N A A

N VAW Y
NN
40 -
‘60 —
= MAR ! APR MAY ! JUN

4:2004 £ 3-6 HIFFFEE(125°-135°E, 107-20°N)~f-#5 OLR JFUAEEF(E (R Cuh &) B 43 50
10-30 RAFEIER & A EEE L) - SLETTERARIERE 3 LT OBWO (EX - &
bR QBWO /Y 9 (EFHAL SR E - [RAGEEE (5 FHRIASAE By 30 ££(1991-2020) 7 i1

M -

AR S9HY OLR IR {E AT AEAY OLR
PHE - FEPFRQ)EE 1.5std FIREFRA
SCHTEAERIEECRHY QBWO > #5152 Fll R
ey NEEHH BT 5 2 T R AR
M

fal QBWO FriEeR A 7 AH
T QBWO AL - 4Nl 4 45 EAREE RS
AL OLR FEPAE(E(E(Day 0)E Ryt
i SCEFUEBIRCEEE) - AIRHTCY BEQG)Fr
HErEy =R L5std FIEERVRERCR(E - 51E
Day0 Z s ERE RAAMAL 1 - 54E Day0
Z 1% ERIZE B AL 9 HH Day0 {ERTHE]
OLR -V R RFETZEAN—K
TE AL 3> i Day0 {12 %] OLR EE

SRR BT BHA AT — R E Ry M AL
7 Mfr2~ 468 RIERAEMAEE
2~ BERRE 2R - R EEEE
2~ B{EERER A (E 2 R 8 - 51
fir 1 BApT—{E QBWO HYMfir 9 B8 » =
Rz 9 Bilt%—(# QBWO AYFE{L 1 S48 -
IR Ry TR R SRR TR
Ty o3RI 34 (BRI 37 (R -
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(c) 30-60days OLR variance
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Abstract

The multiple-scale atmospheric convective activities over the regions of South China Sea
and Philippine Sea are important to understanding the regional climate characteristic during the
boreal spring-to-summer transition period of the broad Asian-Australian monsoon system. In
this study, we analyzed the Outgoing Longwave Radiation (OLR) data during March-June from
1991-2023 and found that the strongest sub-seasonal variability is with the periods of 10-30 day
(QBWO) over the Philippine Sea(125°E-135°E, 10°N-20°N). After applying the band-pass
filter to OLR data, we selected 71 strong QBWO cases and performed composite analysis to
reveal the circulation and precipitation patterns associated with the QBWO. The results show
clear alternation of the enhanced and suppressed phases of the deep convection over the
Philippine Sea and the associated anomalous southwesterly and northeasterly winds across the
South China Sea (SCS) and the Philippine Sea. The southwesterly anomalies form a favorable
condition for the tropical cyclone (TC) genesis to occur over the SCS, while the northeasterly
anomalies create a favorable condition for the western North Pacific TCs to propagate westward
into the SCS. In addition, we identified two contrast periods of 1996-2011 and 2012-2022 based
on the QBWO days. During the former period, the TC activity over the SCS during May and
June was quite active and so was the Philippine Sea QBWO. The majority of the TCs were born
over the SCS during May, while the majority of the TCs were born over the western Pacific
during June. In contrast to 1996-2011, the entire period of 2012-2022 did not see any TC activity
during May over the SCS. The TC activity resumed in June, but the majority are the SCS-born
TCs. The contrast is attributed to the strong phase reversal of the low-level zonal wind from the
Bay of Bengal to the Philippine Sea. During the period of 1996-2011, the seasonal transition
over Indian Ocean-western Pacific region is earlier than normal which induced strong westerly

anomalies across the SCS during May, whereas during the period of 2012-2022 the low-level
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zonal wind anomalies over the SCS turned to strong easterly anomalies associated with
abnormally warm sea surface temperature (SST) over the Indian Ocean. The strong influence
of Indian Ocean SST on the SCS climate during May is demonstrated using the 2023 case,
which is a year with extremely warm eastern Indian Ocean SST near the equator, most active
QBWO over the Philippine Sea but no TC activity over the SCS. In conclusion, we found that
the tropical cyclone activity over the SCS and the QBWO activity over the Philippine Sea are
usrful indicators showing the characteristics of spring to summer seasonal transition over the

Asian-Australian monsoon region.
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