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Abstract There are significant differences in the tropical cyclone (TC) activities between the year 2004 and 2006 over
the western North Pacific, in that TC formations occurred over the central and eastern part of the western North Pacific
during July and September 2004, but over the South China Sea and the western part of the western North Pacific during
July and September 2006. In this paper, the impacts of large-scale atmospheric factors and tropical synoptic-scale
perturbation on tropical cyclogenesis over the western North Pacific during July—September 2004 and those in 2006 are
analyzed and compared by using Joint Typhoon Warning Center (JTWC) best track data, National Centers for
Environmental Prediction — Department of Energy (NCEP-DOE) Atmospheric Model Intercomparison Project Phase-11
(AMIP-II) reanalysis data, and National Oceanic and Atmospheric Administration (NOAA) outgoing longwave radiation
(OLR) data. The results show that there is no remarkable difference between the average position of the monsoon trough
in 2004 and that in 2006. However, the shapes of the monsoon trough are quite different. In 2004, the trough line is not
noticeable but a cyclonic vortex is located over the central western North Pacific as the prominent feature. However, in
2006, the principle feature of the monsoon circulation is the distinct trough line, and horizontal wind shear is
characterized by straight horizontal flow to the north and south of the trough line. Besides, an important reason for the
distribution of TC events is the zonal differences of low-level relative vorticity, high-level divergence and vertical wind
shear between 2004 and 2006. Moreover, the evolutions of synoptic-scale wave trains with a 3—-8-day period over the
western North Pacific during July to September in the years of 2004 and 2006 are analyzed and compared. The results
show a close relationship between the tropical cyclogenesis and synoptic-scale wave trains in both 2004 and 2006. A
stronger synoptic-scale wave train is located over the central and eastern part of the western North Pacific in 2004, and a
weaker synoptic-scale wave train is located over the South China Sea and western part of the western North Pacific in
2006, which could be ascribed to the horizontal differences of the transient eddy kinetic energy tendency through the
shear and confluence of the zonal mean flow. Therefore, the differences between the large-scale environment and
synoptic-scale waves during July to September 2004 and those in 2006 led to different TC activities, in that TCs tended to
form over the eastern area in 2004 and over the western area in 2006.
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F1 2004 F 7~9 AALKFERFSEE (TC £MER
Table 1
over the western North Pacific during July—September 2004

Information on the tropical cyclone (TC) geneses

TC R AR B EeK
W awS WA AREHE R & RM SR

2004 12 Kompasu 200407121800 20.6°N 131.3°E MM TS
2004 13 Namtheun 200407250000 22.1°N 150.3°E =X TY
2004 14 Meranti 200408030000 16.7°N 166.1°E 4&H&MH  TY

2004 15 Malou 200408031200 26.9°N 141.5°E jigd TS
2004 16 Rananim 200408070000 14.8°N 130.2°E ¥J4F% TY
2004 17 Malakas 200408101800 25.5°N 156.8°E fsl}#/! TS
2004 18 Megi 200408131800 14.5°N 144.1°E #g&%  TY
2004 19 Chaba 200408180600 11.1°N 165.0°E ¥J75% ST
2004 20 Aere 200408190000 10.9°N 138.3°E #g&7%  TY
2004 21 Rfird 200408260600 13.5°N 151.9°E 447  TD
2004 22 Songda 200408270000 10.4°N 168.1°E 4@ TY
2004 23 Sarika 200409040600 15.8°N 152.7°E 4&47 TS
2004 24 Haima 200409110000 23.0°N 120.1°E 5/} TS
2004 25 Meari 200409191800 12.9°N 145.9°E 447  TY

F£2 2006 F 7~9 ALK FERTRIE (TC) £HRIER
Table 2

over the western North Pacific during July—September 2006

TC AR AR R K
Ay s WA AERH 4 & K W
2006 05 Bilis 200607080600 11.8°N 141.1°E 4% TS
2006 06 Kaemi 200607171800  9.0°N 1474°E 4H&H TY
2006 07 Prapiroon 200607310000 15.5°N 1232°E #g&H  TY
2006 08 Saomai 200608041800  8.8°N 149.5°E il ST
2006 09 Maria 200608051200 26.3°N 145.1°E ZMM TS
2006 10 Bopha 200608051800 21.2°N 132.0°E &gl TS
2006 11 Wukong 200608121200 22.0°N 140.6°E {JJ45%! TS
2006 12 Sonamu 200608131800 174°N 1284°E f3lf#i%! TS
2006 13 Rf4h 200608241800 21.5°N 112.6°E f5lfi%d TD
2006 14 Shanshan 200609100000 15.8°N 135.7°E #H&7H TY
2006 15 K4 200609120600 19.4°N 1154°E )&% TD
2006 16 Yagi 200609161800 20.3°N 156.3°E ijieli! ST
2006 17 R4 200609221800 13.6°N  113.1°E )45
2006 18 Xangsane 200609251200 11.5°N 128.1°E {J)4x#Y

Information on tropical cyclone (TC) geneses
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2014).,

Kl 1b J2& 2006 4 7~9 H A PE LA ¥ 850
hPa P43k S TC AR & . MKl 16 7T LA 2,
2006 4 7~9 A i db K FF I 850 hPa K UEFA
T B AT XU R B —R Mk
], PG R 2 R A B0 A T b DR v 8 g
15 1 TG 70 A AR e R, AT AE P AR P iR
JSCBH 2 1 P R 2R S AR R R K D) AR, 2
WA R (D124 ) A J5 [ AE(H 2] 150°F Fff
. 1M 2006 4F 7~9 F OLR 23 4—7P5 104>
Ains BRAE P o3 A T AR TR B LAV AR 1 A &
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1 (a) 2004 4EF1 (b) 2006 4 7~9 HTPHIHIPG LA TV £ 850 hPa U7 (Jfigk). OLR (Jifh, Bl Wm?) LLEIHHE (TC) EfrE
(B RFER). RIZ %R NCEP-DOE AMIP-II f5 4347 %6 K} (Kanamitsu et al., 2002), OLR % KIHL [ NOAA, TC OB JTWC % R4k
Fig. 1 Horizontal wind at 850 hPa (streamline) and OLR (shaded; units: W m %) averaged for July—September in (a) 2004 and (b) 2006, and locations of

tropical cyclogeneses (marked by typhoon symbols) over the western North Pacific. The wind field data are from the NCEP-DOE AMIP-II reanalysis
(Kanamitsu et al., 2002), the OLR data are from the NOAA, and the TC data are from the TC best-track dataset of the JTWC, USA

ARG A B TC, A S MILAE i ALK
SEEERI TGN PA K B e i _E % (Ritchie and Holland,
1996; Feng et al., 2014 ),
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A LHILT 10 4> TC, Horb 8 M T 140°E

Pl MR 1T LLEH, AERIERAG R
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Fig. 2 Time-longitude sections of 10-d low-pass filtered zonal wind averaged from 5°N to 20°N at 850 hPa over the western North Pacific during
July—September (a) 2004 and (b) 2006 (units: m s '). The wind field data are from the NCEP-DOE AMIP-II reanalysis (Kanamitsu et al., 2002)
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Fig. 3 Relative vorticity at 850 hPa over the western North Pacific averaged during July—September (a) 2004 and (b) 2006 and (c) their difference (former minus
latter). Units: 10 s ; areas over the 95% confidence level are shaded; the wind field data are from the NCEP-DOE AMIP-II reanalysis (Kanamitsu et al., 2002)
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Fig. 7 Time-longitude sections of 3—8-day filtered 850 hPa meridional wind averaged from 5°N to 20°N during July—September (a) 2004 and (b) 2006 (units:
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3-8 d wind and total OLR
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reanalysis (Kanamitsu et al., 2002), and the TC data are from the TC best-track dataset of the JTWC, USA
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