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The Diagnostic Analysis of Heavy Rainstorm Associated with Low-level
Easterly Jet in Hainan Province

LIU Li-jun', FENG Wen', CHEN De-ming?

(1.Meteorological Observatory of Hainan province, Haikou 570203 ;
2.Hainan Provincial Meteorological Bureau, Haikou 570203)

Abstract: Using conventional meteorological data, NCEP 0.5°x0.5° reanalysis data, satellite images and automatic meteorological
station data, the major weather system, atmospheric circulation background, physical condition and formation mechanism of the
Hainan Fall rainstorm from 12th to 14th October 2007 are analyzed. The results show that cold air from low-middle level moved
southeast,accumulated and transformed over the South China coast. The Western Pacific Subtropical High (WPSH) steadily
strengthened moving westerly and merged with the transformed continental high at 850 hPa over the South China coast and
strengthened further, then worked together with the Intertropical Convengence Zone (ITCZ) which was active to make low-level
easterly jet formed, developed and strengthened. The low-level easterly jet, weak cold air invading south and easterly wave in south
of WPSH provided favorable condition for the rainstorm. The low —level easterly jet supplied enough water vapor during the
rainstorm process. The vertical structure of pseudo—equivalent potential temperature was changed by the convergence of cold and
warm air resulting in the development of baroclinic convective system and release of instability energy. The positive differential
advection of pseudo —equivalent potential temperature made convection developed unsteadily. The positive differential vorticity
advection in middle-level of convection damaged the quasi—geostrophic balance. The secondary circulations were motivated by the

interaction of dynamical and thermal forcing resulting in vertical motion and heavy rain.

Key words: Heavy rain; Low —level easterly jet; Easterly wave; Differential advection of pseudo —equivalent potential

temperature; Differential advection of vorticity



