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Fig. 1

Composites of summer (June-October) 850 hPa streamline fields and locations of

typhoon genesis for strong (a)/weak(b) monsoon trough (i.e. ITCZ) years

(Black dots denote the locations of typhoon genesis, and thick solid lines monsoon troughs)
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Fig. 2 Same as Fig. 1 but for the vertical shear (uyp —ugs0) of average wind speed (m/s)

(Areas where the vertical shear is less than 10 m/s are shaded)
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Fig. 3 Same as Fig. 1 but for 850 and 200 hPa velocity potential (solid line;10°/s)

and divergent wind (shafted arrow; m/s)

(a. /b and ¢/d. for 850 hPa and 200 hPa in strong/weak monsoon trough years. respectively)
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(Areas where the moisture content is greater than 40 g/cm? are shaded)



339 FEAE VAR R 2 K A A X 5 JRUAE A R 349

Tt (I 5) 7 2= XUMY 58 55 47 0y (149 o A A ) T
1 WTE B AF A B 22 3 57 B0 4K 5 380 47 A L 2 o o7
i P4 o PR el ) Y TR R 3 ASUAR 2 A e L R R
TR PRI 032 IRUZ (9 3 B RIK 9 bk
SE TV T PR AR BE o T K IR 8 e Y R A
T R AP 2 I e LT 3 00 T TR L R
ERALAR 25 X A5 REACAT 14 48 15 1% L 1 B 3F

50°N T /ﬂo/%
s = ; el ==
40 ek
ES——————ye
35 % 74 3%71i
_-.— T— 24—
% 28\
= S
298
15 @ \
29,
10 )
5 - & /r j\/_9
£Q ) . 29
ok, 3 2
5 < 4'—%_ = > R
10°S ‘ = =
100 120 140 160°E 180 160°W
27 29

W FRRAEERA AT A AR R, FhE L.
DR 58 P9 AF 073 L g ¥k DX AT ARG 21 170° W 17 355 4F
SRS 170, oy A9 15 i 2 7 22 3t 9 00 0 35 BK . A1)
T AR TR P Vi U 21 1 %ok 3 4% 3l A T
BRI PRI 7 2 KURY 528 1) 4F 43 o 74 B R F
AR TS AL 15 Sl 0 55 o VG AR X T Bl 32 B L BT S
A JRAE R ZR B0 o AR S5 A1 DU AR B

50°N=

45

40

35

30

25

20

15

10

5

EQ

5

108 ™00 120 140 160°E 180 160° W
[ .
27 29

K5 RS E S 610 A)F BT oee. O
(a. 98 Z KURE AR, b, 55 2 KU 4R 3 BTS2 X RR il A T 27 ©)

Fig. 5 Same as Fig. 1 but for sea surface temperature (SST; C)

(Areas where the SST is greater than 27 C are shaded)
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Fig. 6 Composites of summer (June-October) 850 hPa streamline fields and locations of typhoon genesis for

the active (a)/break (b) phase of NW Pacific summer monsoon, and the difference field of mean 850 hPa winds

between the active and break phase (¢). 12.5 in (a)/10. 8 in (b) is the averaged number of typhoon genesis

per pentad over the active/break phases in 1971 —2000 respectively. In (a) and (b), black dots denote the

locations of typhoon genesis, and thick solid lines monsoon troughs, and in (¢) , west wind areas («>>0) are shaded
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Fig. 7 Composites of the 30— 60-day band-pass filtered OLR for wet (a)/dry(b)

phase and their locations of typhoon genesis (191/161 typhoons), respectively
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Fig. 8 Composites of the 30— 60-day band-pass filtered zonal wind (m/s) for west (a)/east (b) wind phase

and their locations of typhoon genesis (178/148 typhoons), respectively
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Fig. 9

850 hPa streamline field on 4 (a) and 7 (b) September 1987 and typhoon genesis

(Black solid line denotes the ITCZ, and black dot denote the location of typhoon genesis on the day;

and C;,C;,C;,C, denote the four cyclones on 4 September,and T, T3, T, the typhoons

on 7 September developed from C;,C;,C,, respectively)
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(Areas where convection is active are shaded)
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Fig. 11

Same as Fig. 9 but for the 30— 60-day band-pass filtered 850 hPa zonal wind

(West wind areas are shaded)
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Fig. 12 Same as Fig. 1 but for excessive (a) /deficient (b) typhoon years,

respectively. 14.7/9.5 is the mean number of typhoon genesis in the summer

of excessive/deficient typhoon years
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Abstract

The influence of Northwest Pacific summer monsoon (NWPSM) characteristics and the structure of
monsoon trough on typhoon genesis is studied. When the NW Pacific monsoon trough strengthens and
stretches eastwards, causing the enhancement of NWPSM, the vertical wind shear, divergent winds in the
upper and lower atmosphere, humidity and sea surface temperature are all favorable to the typhoon genesis
in the NW Pacific, and the number of typhoon genesis is evidently more than that when the NW Pacific
monsoon trough is weak. Furthermore, the strength of the NW Pacific monsoon trough also has great im-
pact on the locations of typhoon genesis. Typhoon geneses mostly occur in the western Northwest Pacific
in the strong phase of the monsoon trough, whereas in the eastern Northwest Pacific in the weak phase.
These show that the NWPSM system impacts typhoon genesis mainly through the activities of the mon-
soon trough. And the strength of the summer monsoon also has influence on typhoons. When the NWPSM
strengthens in the active phase, the number of typhoon geneses is more than that in the break phase.

On the other hand, the NWPSM has impact on typhoon activities through intraseasonal oscillations,
and the 30—60 day oscillation is the dominant component of intraseasonal oscillations. The number of ty-
phoon genesis is obviously more in the wet-phase of low frequency convection, and less in the dry-phase.
The west wind phase of the low frequency zonal wind is favorable to typhoon genesis, and the typhoon
genesis is less in the east wind phase. The cases on 4 and 7 September 1987 also clearly reveal that the ty-
phoon genesis is influenced by intraseasonal oscillations, especially by the 30—60 day oscillations. In addi-
tion, the features of NW Pacific summer circulation in the excessive typhoon (group occurrence) period are
analyzed. In these periods, there are generally strong monsoon trough, weak vertical wind shear and suffi-
cient water vapor supply, and vice versa in deficient typhoon periods, The above indicates that the tempo-
ral-spatial group occurrence of typhoon genesis in the NW Pacific has a close correlation with the activities
of the NWPSM.

Key words: Northwest Pacific summer monsoon, Typhoon, Monsoon trough, Vertical wind shear,

Intraseasonal oscillation.



