doi:10. 11676/qxxb2016. 067 % i

0 i 2 2 IR 6 B U 6 b ok T 3 O A
SN E G AE

FERHB xZiR X EAE
REN Suling"? LIU Yimin® WU Guoxiong

1. v [ Rh 2 B O S BILE 9 T K AR 2 R BR R A ) 2 B AR AN 92 3 = L A 5T, 100029

2. MR TEIG 0, Ab5,100081

1. National Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics, Institute
of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China

2. National Satellite Meteorological Center , Beijing 100081, China

2015-11-18 W Fi5 ,2016-07-22 i [m].

FERF Xz R 5 [ . 2016. SV 91 B 2= XUk 2 BT J5 74 H6 R SF 3 0 o 42 95 B0 AU s e 1T AR AE. R A4k, 74(6) . 837-
849
Ren Suling, Liu Yimin, Wu Guoxiong. 2016. Statistical characteristics of the tropical cyclone activities over the Northwest Pacific

and the Bay of Bengal during the Asian summer monsoon onset. Acta Meteorologica Sinica, 74(6) :837-849

Abstract Climatologically, the Asian summer monsoon (ASM) onset first occurs at the Bay of Bengal (BOB) and then spreads
to the South China Sea (SCS) and Indian subcontinent. The onset usually lasts for about one month. The summer monsoon on-
sets in different areas show apparent inter-annual variations. The relationship between the tropical cyclone (storm) over the
northwestern Pacific and BOB during the ASM onset is analyzed using the datasets from 1951 to 2010. Results show that there
are tropical storm activities over the BOB during the BOB summer monsoon onset in 36 a. The earlier onset years are coincident
with years of higher probability of up to 80% for tropical storm occurrence. For the three types of the BOB summer monsoon
onset (early, normal and late) . the high frequency of the BOB tropical storm appears several days before the BOB summer
monsoon onset, and the tropical cyclones over the northwestern Pacific become active before the high frequency occurrence of
the BOB tropical storm. For the early BOB summer monsoon onset years, tropical cyclones occur in about 40% — 50% of the
years over the northwestern Pacific, and the tropical cyclones usually occur over the SCS and near the Philippines in the second
pentad of April. When the BOB summer monsoon onset is normal, the tropical cyclones usually occur to the east of the Philip-
pines in the fourth pentad of April. When the BOB summer monsoon onset is late, the tropical cyclones most likely occur over
the Pacific, which is the easternmost among the areas of tropical cyclone occurrence corresponding to the three types of mon-
soon onset in early May. During the SCS summer monsoon onsets from 1951 to 2010, there are tropical cyclone activities over
the northwestern Pacific in 29 a. In the early and normal SCS summer monsoon onset years, the frequency of tropical cyclone
activities is high. The tropical cyclone over the northwestern Pacific usually becomes active on the SCS summer monsoon onset
date or several days later. That is, the tropical cyclone activity over the northwestern Pacific intensifies first before the Asian
summer monsoon onset, followed by the enhanced BOB tropical storm activity and the Asian summer monsoon onset. In early
and normal onset years of the Asian summer monsoon, the tropical cyclone activity over the northwestern Pacific intensifies a-
gain after the BOB summer monsoon onset, and the SCS summer monsoon breaks out subsequently.

Key words Asian summer monsoon onset, Tropical cyclone over the northwestern Pacific, Tropical storm over the Bay of Ben-
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Fig.1 Frequencies (blue bar, unit: d™') of the northwestern Pacific tropical cyclone occurrence from 1951 to 2010
and the climatological summer monsoon indices (black curve: BOB, red curve: SCS, unit; C)
(a. annual, b. from 1 April — 31 May)
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Table 1 The classification of the BOB and SCS summer monsoon onset dates from 1951 to 2010

i FL AT iF 5 4F i e A
1951, 1953, 1954, 1955, 1961, 1962,
—=' 1952, 1957, 1959, 1960, 1963,
8l 1956, 1958, 1966, 1968, 1970, 1964, 1965, 1972, 1973, 1977, 1978, —
" == = e =L =" 1967, 1969, 1974, 1983, 1987,
ERE 1971, 1975, 1976, 1982, 1994, 1979, 1980, 1981, 1984, 1985, 1986, 7 T
s s = = = —= =" 1990, 1991, 1993, 1998, 2009,
CES 1996. 1999, 2004. 2006, 2008 1988, 1989, 1992. 1995. 1997, 2000. . 0 =" ——  — T
R 2001, 2002, 2003, 2005, 2007 =
1951, 1952, 1958, 1954, 1955, oo Lol o oo s
it 1956, 1961, 1964, 1965, 1966, ol IO ’ == * 1963, 1968, 1974, 1983, 1985,
= 1969, 1972, 1977, 1978, 1979, 1980, — — — —
" 1970, 1971, 1973, 1975, 1976, —= =’ —=' ——’ ——" 1987, 1988, 1991, 1993, 1998,

— 1981, 1984, 1986, 1989, 1990, 1992,

K 1982, 1994, 1996, 2000, 2001, 1999, 2009, 2010
—_— — 1995, 1997, 2002, 2003, 2004, 2005, 2007 —
2006, 2008 — = — =
—HEH 10 17 9

T« FRAACR R £ Dy B2 R A B — B

S 7 K T PG AU R P R OB M I OBE B T 5 1 o 1 R XU A B i AR UL = 5
KRG SR . Wu 25 201D B g Fridb k. K.
- CRL A 1 1R BT R il 2 9 725 Ay XU 2 Hi 60 a PR B AT (& 1b) .4 7 8—26 H,



TR F A YN B 22 KSR A i PG b R 9 0 i 0 12 AT OB 3 3 ST T AR AL 841

PO AE RO ¥ FAly SOBE G s MR R, i 4 AW
0.5 W/dMZE 1 %/d, 4 A 26 HJG . 4t K7 4
HWABEE SR .5 A 2 HIEH R ES 1 k/d,5
J 1520 H PGl K F- 7 $aly S8 1% 3l 4 %2 3k 2 6
H b A) LR R e s AR S (2 /D (Bl 1a) ., B fEF
Yy s g & (5 H 7 HOHG 1025 d LK
MRE ST 115 d, PUACR PP G SUHE TS 20 A0 X G K .
555 2 YR Sl A 0 SR B (R N R i 2 KU R
S AR Z KR LR 10 d AR R G 5 d
TR PG IV T A T SR TG 2l U I TEAS 4 7
T WU R A Bl ]S 3. o SO AR T B
Ze R R S 5 do 2 B R i AGHE X 2 AT R Y
AV 32F 17 8 508 Ry s - 1) R XU 5 B — o I
(] o A B 28 75 BETL K 11 78 5k AT XT3t = A1 ik 2 1
U 1 iR S R L 2R BT B XU KT OB Tk A
ELBI(Wu, et al, 2013), 8 [/ #£ 7] 58 %) & 2= KL
M R BURE R . DL 4 BRGNP B 2 KU R
ORI 3 283k 43 A B 2 XU 2 U ] 75 b RO v A

3.1 EMAEEFRBLZBEAELKRTERTS
HE it B4R AE

1951—2010 4, Fo 7 % 52 25 W K& 1 72 7g
JEREFE BB SN S AR A 28 a, 4 5 &

180

180

A 46. 7%, Hoh R T 15 a th 7 a 45 1K
HWANEWE B (1956,1971,1975,1976,1996, 1999 #il
2008 4F) . (5 BAEY Y 46, 7% TE W MR A 1 29 a
H 13 a A P e S 85 (1951.1954, 1955, 1979,
1980,1981, 1986, 1989, 1995, 1997, 2000, 2001 i
2005 4E) 5 B Y 44, 8%0 s 1 K AW BE Y 16 a Hp
A 8 a A M S e S ) (1957, 1963, 1967, 1974 ,
1990,1991.,1993 F1 2009 4£) . (5 MAEGY 19 50% .,
I B 2 R R R (R 3 R 2 R rp 5 2 XU R
S 1) PG A6 K PV S B0 BT SUE T Bl 114 AR 5 R A A
il ¥ 298 50 %,

K 2 5T 19512010 4 3 Fh 2 AU 5 7 v
75 WU R G B b PG B R T A AUIE S B B A
R A AR PE b K OF v G SUIE 20 2 78 T LA
Jo AE T R W (110°—130°E) . B 1996 4 4h , H:
fih 6 a Hp AR S E AR S M B 2% XI5 0 R OE R AR 7Y
AU RFE PO AU 2 15 3 78 (120°—145°E) B iz 19
FRAT R AT ML DX 5 i AR B AT I Bl
WA AR 5 R i WA, D bRV B AU 240 Bl
1E(140°—160E) i iz i v 10 | 2 A B e Bl AR 1) —
Fo WGk & i iz 78 52 2= XU i B g A
B2 75 RHR R PG G K1V BT AU 3 Y 28 323 H
H—E W RFR B T BT 5 2 — L5

40°N

30

20

EQ

100 180

2 19512010 4F o v v B 25 KUg & i 10 d Fi
JG 5 d PHIL R BT B AR
Ca. JE R AR FAT S b, 5 OE AT+ . 1 R AR I 4T
Fig.2 Tropical cyclone tracks over the northwestern
Pacific 10 d before and 5 d after the BOB summer
monsoon onset from 1951 to 2010 ( a. early

onset years, b. normal onset years, c. late onset years)
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Fig. 3 Frequencies of the northwestern Pacific tropical cyclone (blue curve, unit: d=!) and the BOB tropical

storm (orange bar, unit: d” ') and the summer monsoon activity indices (black curve: the BOB,

red curve: the SCS,unit; C) from 1951 to 2010. (a), (b) and (c¢) are for early, normal, and late BOB

summer monsoon onset years respectively
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Table 2 Classification of the BOB summer monsoon onset dates, and the northwestern

Pacific tropical cyclones and BOB tropical storm activities from 1951 to 2010
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Fig.5 Storm tracks for the northwestern Pacific tropical cyclones and the BOB tropical storms shown in Fig. 4 The same
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