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Characteristics Analysis on Super Rainstorm Caused by Tropical
Depression in Hainan Province during the Autumn of 2010

CAO Yong-xing', CAI Hong-ke’, XUE Zhi-hang'
(1. State Grid Sichuan Electric Power Research Institute ,Chengdu 610041, China;2. Plateau Atmosphere and Environment Key Labora-
tory of Sichuan Province, School of Atmospheric Sciences, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract:In order to deeply analyze the characteristics of a super rainstorm process triggered by the tropical depression
system in Hainan Province during the autumn of 2010, based on the typhoon information, precipitation data of Hainan
province and ECMWF data of ERA-interim, the influence mechanism of the super rainstorm process was systematically
analyzed, such as the dynamic and thermal diagnosis methods. The results show that, from October 5th to 9th in 2010,
Hainan province experienced a continuous heavy rainfall process. There were super rainstorms that the precipitation was
more than 250 mm in October Sth and 6th in the eastern of Hainan and on October 8th in the northeast of Hainan. Dur-
ing the continuous heavy rainfall process, the south side of the tropical depression continued to the South China Sea wa-
ter vapor involved in Hainan province. A large number of unstable energy accumulated in the lower troposphere, the at-
mosphere below 600 hPa is under strong convective instability. The middle troposphere dry, low layer warm and wet,
and the upper jet divergence effect, that provides a powerful dynamic condition for the development and maintenance of
rainstorm. On October 5th, the strong upward movement broke through more than 600 hPa convective stable layer, stim-
ulated the release of a large number of unstable energy, forming heavy rain. After October 6th, both water vapor trans-
port and ascending motion weakened, and rainstorm intensity weakened. Since October 8th on the west side of the tropi-
cal depression anti cyclone development, and in cooperation with the upper jet gradually to the south of invasion, the
high-level cold air to the low layer transmission layer of warm air in low injection, that is the main reason for the forma-
tion of torrential rain in Northeast of Hainan province on October 8th. The anticyclone on the west side of the tropical de-
pression enhanced and moved eastward, hindered the tropical depression to move northwest and then turned to move to
the east. The existence of the high pressure dam on the west side of the anticyclone provided dynamic conditions to the
tropical depression eastward across in Hainan province.

Keywords : climatology ; climate change ; Hainan province ; rainstorm ; tropical depression



