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Abstract Landing typhoons exert important influence on the rainfall over eastern China. Several intense rainfalls
over eastern China are caused by landing typhoons in 2005, moreover they are frequent after the middle of July. The
activity of tropical cyclones (TCs) over the western North Pacific in 2005 has its own features. The frequency of
tropical cyclogenesis in 2005 is a little less than the mean frequency (1951 - 2000). However, the intensity of tropi-
cal cyclone is stronger, and the percentage of the frequency of landing typhoons to the frequency of cyclogenesis is
greater. These frequent landing typhoons result in intense rainfalls over eastern China. The activity of tropical cy-
clones can be divided into two phases: the first phase, less TC phase (10 June - 11 July) and the second phase, more
TC phase (12 July - 30 September). To explain the above phenomenon, the climatological feature of rainfall caused
by landing typhoon is studied, and the relationship between tropical cyclone activity and north (south) hemispherical

low latitude circulations is primarily researched in this paper. The results show that, in the less TC phase, the
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western Pacific subtropical high was more southern than normal, and it restrained the cross-equatorial flow. The
convection over the inter-tropical convergence zone (ITCZ) (5°N-15°N, 120°E - 150°E) was weaker. Thus no TC
originated in this phase. In the more TC phase (12 July - 30 September) , the waves of westerly were frequent, the
influence of trough of westerly wind was more southern than normal, the convection over the ITCZ was stronger,
and the western Pacific subtropical high moved north and east accompanied by several breaks in the same phase. In
brief, there were more TCs in this phase because of the influence of westerly trough, subtropical high and ITCZ.
The reason why the above circulations occur in the more TC phase is studied. It is found that, there are two cross-
equatorial flows in climatological average years, which are located near 125°E and near 145°E, respectively. Howev-
er, in the more TC phase of 2005, the above two cross-equatorial flows weakened while the cross-equatorial flow
near 130°E - 135°E strengthened and was maintained. Moreover it is found when Australian high strengthened and
moved east, the equatorial low deepened within 140°E - 180°. The equatorial low and Australian high cooperated to
strengthen the cross-equatorial flow near 135°E. The cross-equatorial flow activated the convection over the ITCZ.
Due to that, TCs were more active in the more TC phase.

In brief, the main mechanism of frequent landing typhoon rainfall in the second phase is as follows. In the sec-
ond phase (12 July - 30 September) of 2005, Australian high was more eastern than that in climatological average
year. As soon as Australian high moved east, the equatorial low deepened. Both the equatorial trough and Austral-
ian high strengthened the cross-equatorial flow near 135°E. Then the cross-equatorial intensified the convection over

the ITCZ. The rainfalls caused by landing typhoon occurred more actively and frequently in this area owing to the

strong convection,
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Fig. 1 Daily mean precipitation over China coastal areas during the summer of 2005: (a) The Bohai Sea coast; (b) the lower reach of the

Yangtze River; (c¢) eastern area of South China; (d) Taiwan; (e) Hainan
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time of every tropical cyclone

70°N
60°N-
50°N-
40°N
30°N
20°N-
10°N v
B0

O

100°E  120°E ' " 180°

T 160°W  140°W

3 2005 45 B (7 H 12 H~9 H 30 H) 500 hPa fif #
o BEFEE Y (e gpm)
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(12 Jul = 30 Sep) in 2005. The shaded area indicates the value is lower than —5 gpm
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