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Abstract

This study analyzes the characteristics of Western North Pacific (WNP) tropical cyclone (TC) activity and large-scale
environments according to the Western Pacific (WP) teleconnection pattern in summer. In the positive WP phase, an
anomalous cyclone and an anomalous anticyclone develop in the low and middle latitudes of the East Asia, respectively. As a
result, southeasterlies are reinforced in the northeast area of the East Asia including Korea and Japan which facilitates the
movement of TC to this area, whereas northwesterlies are reinforced in the southwest area of the East Asia including South
China and Indochina Peninsula which blocks the movement of TC to this area. Due to the spatial distribution of this reinforced
pressure system, TCs develop, move, and turn more to the northeast of WNP than those in the negative WP phase.
Consequently, the characteristics of this TC activity in the positive WP phase are associated with the location of upper
tropospheric jet further to the northeast. Meanwhile, TCs in the negative WP phase mainly move to the west from Philippines
toward south China and Indochina Peninsula. Furthermore, due to the terrain effect caused by the high passage frequency of
TCs in the mainland China, the intensity of TCs are weaker than those in the positive WP phase.

Key words : Western Pacific teleconnection pattern, Tropical cyclone, Large-scale environments, East Asia,
Upper tropospheric jet
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Fig. 1. Time series of the summer (July-September) Western Pacific (WP) teleconnection index for the period of
1965-2009. Thick solid line denotes the trend of the time series.

Table 1. TC genesis frequency for the positive WP phase and negative WP phase selected from neural ENSO years during
summer (July, August, and September) for the period of 1965-2009

Positive WP phase Negative WP phase
Year TC genesis frequency Year TC genesis frequency
1966 24 1969 10
1976 13 1980 12
1977 11 1981 16
1978 17 1983 10
1979 11 1996 17
1989 18 2003 10
1990 15 2005 15
2001 16 2008 11
Average 16 Average 13
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(a) TC genesis frequency

(b) TC passage frequency
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Fig. 2. Differences in (a) the tropical cyclone (TC) genesis frequency and (b) TC passage frequency between positive WP
phase and negative WP phase during summer in each 5°x5° latitude-longitude grid box. Squares inside circles
indicate that the differences are significant at the 95% confidence level. In (b), solid and dashed lines denote 5860
gpm contours in positive and negative WP phases, respectively.
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Fig. 3. Time series of TC passage frequency for summer in the north east area (25° - 45°N and 120" - 145°E) and the south
west area (10° - 30°N and 95° - 120°E) of East Asia in positive and negative WP phases. Dashed lines indicate the
mean TC passage frequency over each region for two WP phases.

oA Foprlote] H55 G uh A% G Aleld]
Z=Ake] F1k sfEd o] et mEbA] Fofalole]
5 9Y(25° - 45°N, 120° - 145°E) 2 FA1% (107
-30°N, 95° - 120°E)ellA] ZF A elsg < AT =] 0]
o3k B Fol s =S AL Ci(Fig. 3). 3 U
< X3leh= B oA 0] 4510 o 57 B Sl B!
T==7.3700]ek o] AEPE o AT Aol = o] 1.
13717 E-8.6 717 o] Aol ke =Rk, &
o] e R g LA Aol = o] B} 27071 2253
0] BlEe] S TR wmEbA] T A el o A4 o)
Bl X|5= Abololli= A 0 2 3.37)9] A7) i) 53,
&l A elE & LA T Aol = 571 v wke] BlE =
E 7= 87 Ik 1714 450 of & S5t Bl ol s Rl
Lo} ZF A e S DA A Bt B Fol W= AL
0] ] A= B 90% 2= ol A fref et gk A
Esd < DA N 2|5 Apolel] Bt 2R=99% A=<

ollA] roffet. S, lmatol ) whEs) 25 o]
2 R Aol el 45 ol B BEe ) EH)
= 5,87 o] ] A AL Aol = o]
CHLSTWH A2 43717 o] el e T wi, &
o] MY 2R Aol = ol urh 1717} 8269
el ol Qe Ik w2 S0 NelEe 97
sl Aol o] A el ef AR Aol B
202 26717h e el YR Tk 53, 2 Al
% QAT A0l =570 m ko] HERIE S Leh)
a7 gi) o] Ak Heielu) utne) ke v}
BRIk ©17)4] 45 o1 Bt el B ES) o) A
Bl QAR 45 B Bl EUE Alo]e] 2=
UREEEE REREREBPEEDDEE
¥ Ako] Az BAH 02 foleh Bk A e
% 1254 A Abo]ol] 3t 2H=09% |5
el



SAEE S 94

60N

ol o3t A elg o efe

Foll Aol ¥zt 1377

50N

4ONH

30NH

20N4

10N Y

\ 42,

1 .Posmve 31.2,137.7"
- @Negative : 27.9, 133.5

EQ T T T T
100E 110E 120E 130E 140E 150 160E 170E 180

Fig. 4. TC recurvature location in positive WP phase (black dots) and negative WP phase (red dots) during summer. Big
dots are the mean recurvature locations for the two phases. Black and red numbers denote mean recurvature

locations for the two phases.
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Fig. 5. (a) TC lifetime and (b) TC lowest central pressure in positive and negative WP phases during summer. The boxes
show the 25th and 75th percentiles, the lines in the boxes mark the median and the circles the values below (above)
the 25th (75th) percentiles of the distributions. Numbers in the right and left of boxes represent averages (cross
marks) for positive WP and negative WP phases, respectively.
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Fig. 6. Differences in (a) 500 hPa streamline and (b) 200 hPa zonal wind between positive WP phase and negative WP
phase. Shaded areas are significant at the 95% confidence level. In (b), thick solid and thick dashed lines indicate
that zonal wind is area greater than 25 ms-1 in positive and negative WP phases, respectively. Abbreviations of
‘AC’ and ‘AA’ represent ‘anomalous cyclone’ and ‘anomalous anticyclone’.
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Fig. 7. Composite difference in latitude-pressure cross-section of vertical velocity (contour) and meridional circulation
(vector) averaged along 110°-180°E between the positive WP phase and the negative WP phase during summer.
The values of vertical velocity are multiplied by -100. Shaded areas and thick arrows are significant at the 95%
and 90% confidence levels, respectively. Contour interval is 0.2 hPas™.
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Fig. 8. Same as Fig. 6, but for (a) OLR, (b) 850 hPa relative vorticity, and (c) vertical wind shear between 200 hPa and
850 hPa levels. Shaded areas are significant at the 95% confidence level. Contour intervals are 3 W m™ for OLR, 1
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Fig. 9. Same as Fig. 6, but for sea surface temperature (SST) during summer. Shaded areas are significant at the 95%

confidence level. Contour interval is 0.2 C.
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