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Thermodynamic Structure of a Returning Flow Heavy
Rain in Spring over Hebei Province

MA Hong—qing'?, DING Zhi-ying', ZHAO Zhen-jie’, LI Zhi-feng’, ZHENG Cui*

(I.Institute of Atmospheric Sciences, NUIST, Nanjing 210044 ;2.Baoding Meteorological Bureaw of Hebei
Province, Baoding 071000;3.Lincheng Meteorological station of Hebei Province, Lincheng 054300
4.Rongcheng Meteorological station of Hebei Province, Rongcheng 071700)

Abstract: Based on conventional weather maps and NCEP 1°x1° reanalysis data, dynamic diagnosis is used to analyze the
wind field, water vapor and thermodynamic conditions of a returning flow heavy rain event in late spring over central and southern
Hebei province in detail. The results show the following: 1) the event occurs at back of the surface cold front and within the
stable air mass of returning flow produced by the ultra low—level jets in the surface layer, and the southwesterly low level jet and
shear line in 850 hPa and 700 hPa are the main influence system to the event. 2) With the development of upper level jet, the
air flow descending is caused by the strong convergence in the right—front side of jet center leading to the reinforcement of high
pressure and increase of wind velocity in the south of high pressure in low level, which result in the strengthening of the low—level
northeast wind in Shandong province and south of Hebei province to create an ultra— low-level northeast jet at the surface layer.
This jet meets the bias south jet in the east of the Taihang mountains to produce coupling and form a returning flow, which is
favorable to form the heavy rain center over the south of Hebei province and Shandong province. 3) The regional short—time
convective rain occurs in the north edge of vapor channel, and the water vapor of rain region is mainly conveyed by southwest low
level jet, and the heavy rain is located in the frontal zone between the strong convergence and strong divergence of water vapor

flux, and the wind shear convergence in low level plays a key role to trigger the rain.
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