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1 1965—2007 FHILFRIGTRIBRE
Table 1 Onset pentads of the SCS summer monsoon during 1965-2007.

1965—2007 ‘EHI B4R ERIR R E
Year 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975

onset pentad 29 25 29 34 29 32 24 26 33 29 31
Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

onsetpentad 26 28 29 27 27 31 31 31 32 30 27
Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

onset pentad 32 29 28 28 32 34 32 25 27 26 28
Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 ave

onsetpentad 29 30 26 26 28 28 27 30 3229 29

2.3 hAE

ARSLEBERH A T 5. iR 1 PA ISR E R, 158
A2 AR R I o0 0 iR R 2 X3 B TC A= JeoRIE ) 1 4504l - % 1965-2007 4RI 43 4513
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AN EVRAE R AN 2.5° X2.5° A%l MR, BIHZHE s TC G M, PHALR PV
[ TC FEBIAEER (5° —30° N, 100° —150° E) [Xik 231 AN 4 TC S ShAE 2 Fl. I
TCHEHE R (5° -25° N, 100° —120° E) Xk 81 M £ TC i sh#i Al

3 FMETFENIEKIEES TC i&3)
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AT 2SR I B TR KR R FE 5T Uses H G ACE R SIS SN 5 & .
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e X [24], WP 2P p il 2 2R NAE %R A o BER, VEAE AT B34 TC A2l
Jy0.21, JEEhAECH 8.5, A 5 Ay (25-30 %) #% . R 1-26 {ER JLFIG TC
ARG S, T 27 kS TC yhAhATE A 1622, 28 fit TC 4B MU B L . UiH 2 4F
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Fig.1
over WNP (SCS) of 1965-2007. green line denotes Uscs index, yellow bars denote the formation numbers of TC

The average Uscs index and the formation number of TCs (left) , the occurrence frequency of TCs (right)

(left), the occurrence frequency of TC (right) over WNP, orange bars denote the formation numbers of TC (left),
the occurrence frequency of TC (right) over SCS
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Fig. 2 The average formation number of TC s(left) and the occurrence frequency of TCs (right) over WNP(SCS)

during the pre-onset 10 pentads, onset pentad and post-onset 10 pentads of 1965-2007, yellow bars denote the

formation numbers of TC (left), the occurrence frequency of TCs (right) over WNP, orange bars denote the

formation number of TCs (left), the occurrence frequency of TCs (right) over SCS
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3.3 EBEERBARIRE TC &R [E4HFHE

A 53 T R i S R KR T JG BRI B 2, A SO T R KU R 4 s MR i 4 1k (4
FERRRAR) T2 CE A2 5 MM, Jrbs i T TC A FiSshir & (& 4 A
Bl 5). MEERREERET 4 1%, VERF]E OISR, @l s mi, dnhs
VAT R, ARTEENFEE AT XKW . AEXTRUERE (1000-850hPa ~F-341),  FH R RS
MO g 8, ENARSE NG, mlEh S AR R DAL BT 13
AN TC Azl QLR RGN AT 1> TC 2B , AR B KA T 125° E-145° E HYFEA T LUK
ML, JFREAS EUT R s s AP S 5l o — 51, DAL LKL TC 78 F v p A 74 0] v
), AT RERAE A b BRI R, ST, 4 TC W5 | S N F I, TT RS TE TC
VOIS A VG T, 51 g 2F B PR V8 R A 1m) AR E N T i, AT e g B 2 XL PR e
B & bR A o P e R U R AR AR A 5 3 i, VEORE =i p i, mlis b R 8 2
160° E BT, EWREAE B RE IR AR 55 262 1 m SR 9 AR e SO K EL ARG, R
VR . PH R GG A I, PG 2R R ) R KRS R P AL ST TR XU
BB T R = R PG A, DT A PG g 28 ARG E IO AERE, (RIS ol T2 KR FE R AL o, 1
R, JCILRIIEIN TC A AN BT B A B W %

high—wind and TC (N)

Bl 4, Bl BB 4 1) (2D AR 4 ) CfD B8J251 %R (700-300hPa 18D Kz (i
fir: m/s) FITC AL B, FOAYEIR TC AL RALE, ORI A —A TC Ak, SRR HNA,
BRI =A

Fig.4 4-pentad mean winds (unit: m/s) at the all troposphere (700-300hPa) and the locations of TC formation for
(left) pre-onset period, (right) post-onset period, little color squares denote the locations of TC formation, a red

square denotes one TC formation in the grid, green denotes two, blue denotes three
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low—wind and TC (P)
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Fig.5 Four-pentad mean winds(unit: m/s) at the low troposphere (1000-850hPa) and the occurrence frequency of

TCs for (left)pre-onset period, (right) post-onset period, little color squares denote the occurrence frequency of TCs
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1987
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®3OWMEFENEAE IER. WEMER
Table 3 The years of early, normal or late summer monsoon onset over SCS
e T AR A i £ T AR A I
(13 48) (31749

BERHT 4 BRRHT 4 BRAHT 4K BRAGHT 4 %

i TC %3 7t TC i3] 1 TCi%3) J TC i3h

(3£ 10 49) (F£34) (FL 84 (FL9 %)
1966 1972 1967 1965
1971 1994 1974 1969
1976 2004 1985 1977
1979 1989 1978
1980 1990 1988
1986 1997 1998
1995 2002 1999
1996 2007 2003
2000 2005
2001

XK 3N T Ml EERIRE WA IEH . WD,
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Fig. 6 The area mean zonal wind of 850hPa and the occurrence frequency of TCs in WNP, (left) the early onset
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years, (right) the late onset years, green bars denote the occurrence frequency of TCs in WNP, blue, black, red line
denotes the area mean u850 of (80-100° E, 5-15° N), (110-120° E, 5-15° N), (120-150° E, 5-15° N)

respectively
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Fig.7 Time-Latitude cross section of composite u850 (unit: m/s) along 5-15°N, composite rainfall along 10-20°N

and the composite locations of TC formation along 5-20°N, (left) the early onset years, (right) the late onset years,
Shading denotes u850, counters denote rainfall greater than Smm/day, little blue squares denotes the locations of

TC formation

P S KR R A -+ A B AT AN TR RO SRR AR R (1 8D, FEfW 45, AKEACHT 4
TT45, AREDEEAE (80° E Jidv) APHALACFE (1807 E Zedi) [l A7 st it th LI 1) 2R
Fr A, AbEERh 2R BE X (38° N ZeA7) MIRgFBR (5° S Zeda) IXAATBons vt th L
IF I rE A AuA, B AR (O ) FEREHREAEATILIF Nt AEMMIESE, Z R 4 Ay
IR BN EEE IR AT F 170 2 A%, AELBEAT RN (R PG AL AR FRORE AL 1) P A% o S 3L 170 R A% B

112



AL IS AN S o S5 ESCRY Al AR, R e KU A Bl S 407, (A XUR
MIAFRE R 2%, 472K B AREDEEAER) TS0 521, AR H VAL AFAEIR) TC i 2l i i (KR it 1)
VAL IR, 52 65 Hh 2 BEve 2 R S R RN o 11 e 52 2 XU R O R £ 47 (e (2 X
IR R SR o, 2 B 32k F AR BITREVE K TSO 58

a —1o—pom b sgo01l6o08eN B0~ 1 20E d 110—120E
>
. 308 A 308 : b i | ’
.
(4 .l -
. y g ' i ’
o 4 @ p f
J - “ ' ‘ ‘ “ " 1 ‘ . |
—6 i i Y 108 B 4 7v 105 i i 8
e ] ¢
-84 2 3 205 20S ‘
Q2

e T T T T s
—2REPOHEOES 511 155101051 22025 —25-26-26-15-@-5 <1 5 T 10 26 28 25 —25 2025 2051045 51 10 B 20 25 20 25 —25-20-15-10-5 -1 1 5 10 15 20 25

K8 (a), (b) 10-20° N P53 OLR [ A-£2EEHIHIE, (e), (d) 110-120° EFEJ5RH OLR L6
EFTEE (@), (o) BERE, (), ()BRBKE, B W/n’

Fig.8 (a),(b)time- Longitude cross section of the composite anomaly OLR along 10-20°N, (c),(d)Latitude-time
cross section of the composite anomaly OLR along 110-120°E  (a), (c)the early onset years, (b), (d) the late onset

years, Unit: W/m’

5 4w

(DR ZE W LR E PE AL ATV (R TC 3Gshi g W wAsfk, BEEJG 4 1F (Hufmig
Hefige) PEALRP: b (i) TC AR BN BORIE S AR LR AT 4 A3 3 T 2. 4 % (17.3
i) R 2.8 £ (17.5 fif5). 1A g ifg 52 2 WU AT ) PG K T JU 2 R vkt g TC
A R B) o

QORZH (T7%) FEGE TR R A0y, BT 4 RPEIEACTFE BAT TC W3, K
2R (62%) MBERIMMAESY, MK 4 FBAT TC i3, ZXIBRK MM, 4 AR5 A4
PEACACTE I TC AR A 2, A A B PE, 5 A PEILAFVE B TCIRBIR 2 o B M
WeAEAr, 3 4 A VudbR e B TC AE il BEm AL, 5 H4rA 6 J B TC AR BURiG sh AR

/1>

[

(3) it S 2 KR A 5 (R0 2 UK R A B 2 2R BIVBEVE 1K) TS0 AAB K5, 32 vl
ABIAP RS L P A% R AE S BR i 205 B3 1 W A PRI o T AEAR A R 03, 2 IR A A =
FERZBIAREN BV b IS0 ZRAR Y52 o

113



S0k
[1] HarrP A, Elsberry R L. Large-scale circulation variability over the tropical western North Pacific. Part [ :
Spatial patterns and tropical cyclone characteristics. Mon Wea Rev, 1995, 123 :1225-1246
[2] Gray W M. Hurricanes: Their formation, structure and likely role in the tropical circulation. In : Shaw D B,
ed. Meteorology over the Tropical Oceans. Roy Meteor Soc , Bracknell , Britain ,1979. 155-218
[3] #55, S MR E BRSSPI TR SISO R YL . KAERNE, 2003, 27 (1) :67-74
[4] HarrP A, Elsberry R L. Tropical cyclone track characteristics as a function of large-scale circulation
anomalies. Mon Wea Rev , 1991 ,119 :1448-1468
[51 O] 1998 AiN999 SEPUALA Ry U@t SHOR AR, 5k, 2002 ,60 (5) :527-537
Sun Ying , Ding Yihui. Anomalous activity of tropical cyclone over the western North Pacific and the related
large2scale circulation features during 1998 and 1999. Acta Meteor Sinica (in Chinese) , 2002 , 60 (5) :527-537
[61 EZT LA, PHALKF RTINS & ML, T84, 2006 ,64 (3) :345-356
[7] W2 LR LLIL . PRI XS A Uies ). 7R 2008 ,30 (3) :35-47
[ 8 ] Lau, K.-M, S. Yang. Climatology and interannual variability of the southeast Asian summer monsoon. Adv.
Atmos.Sci, 1997, 14 : 141-162.
[9] UM ZREYRE, Tt EARBE. FilE RS KO IR KA. KR
222000 ,24 (6) : 785-794
[10]  BARAH], 2238 000K F it 20 R R 5 B IR RO O A G R IR, AUk
HEEHFST ,2000,5 (4) : 388-399
[11] W%, M2, 0K 5. m i 2 KIS S KA B MAEACRRAR AL, Uk SIAEHETT ,2000 ,5 (4) : 363-374
[ 12 ] Wu, R.-G, B. Wang. Interannual Variability of Summer Monsoon Onset over the Western North Pacific and
the Underlying Processes. J Climate , 2000 , 13 : 2483-2501.
[13] BRSEGHEE. 52 e i 2 R D RS WTT . AU S EAEITST,2001,6 (1) < 19-32
[15] W P B DR 2 BEOG AR i A K UL 0 IR A 30~ 60 R AT AL I 21100 1 i B2 2 XA
R, KSRE 2006 ,30 (5) : 952-964
[16] ChanlJ C L. Tropical cyclone activity in the Northwest Pacific in relation to the El Nino/ Southern
Oscillation phenomenon. Mon Wea Rev , 1985 ,113 :599-606
[17] WangB, ChanJ C L. How strong ENSO events affect tropical storm activity over the western north
Pacific. J Climate , 2002 ,15 :1643-1657
[18] Nakazawa T. Intraseasonal variation of OLR in the tropics during the FGGE year. J Meteor Soc
Japan ,1986 ,64 :17-34
[19] Nakazawa T. Tropical super clusters within intraseasonal variations over the western Pacific. ] Meteor
Soc Japan , 1988 ,66 :823-839
[20] Liebmann B, Hendon H H, Glick J D. The relationship between tropical cyclones of the western Pacific
and Indian Oceans and the Madden-Julian oscillation. J Meteor Soc Japan. 1994 , 72 : 401-411
[21] Harr P A. Monsoon impacts on tropical variability. The 3rd International Workshop on Monsoon ( IWM2
III) : (1) The Reviews on the Current State of Research/ Forcasting of Monsoon. World Meteorological
Organization ( WMO) , WMO Tropical Meteorology Research Programme ( TMRP) Commission for
Atmospheric (CAS), 2004 ,11. 255-287
[22] WAL, Nakazawa T, Y- KA ARG 00 BT BEVE- DU AT X B (I s/ OB 2B i R s .
G 2E R 2004 ,62(1) :42-50
Zhu Congwen , Nakazawa T , Li Jianping. The effects on Indian Ocean-West Pacific tropical low pressure/ cyclone
formation of meteorological intraseasonal oscillation. Acta Meteor Sinica ( in Chinese) , 2004 ,62 (1) : 42-50
[23] Mao, J., and G. Wu. Influences of Typhoon Chanchu on the 2006 South China Sea summer monsoon onset,
Geophys. Res. Lett., 2008, 35, L12809, doi:10.1029/2008GL033810.
[ 24 ] Wang B, LinHo, Y.-S. Zhang, M.-M. LU. Definition of South China Sea Monsoon Onset and
Commencement of the East Asia Summer Monsoon. J Climate, 2004, 17 : 1643—1658.

114



