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Analysis of an Extreme Gale Induced by Cold Advection from the Upper Layers

WEI Wei, ZHANG Tao, ZHANG Dongfang, ZHOU Cong
( Chengdu Meteorological Bureau,Chengdu 611133, China)

Abstract;: To improve the prediction accuracy of extreme gales in western Sichuan Basin,an extreme thunderstorm gale o-
ver western Sichuan Basin on July 18,2021 is analyzed by multi-source data and reanalysis data. The results are as fol-
lows. Under the conditions of dry and cold advection from the upper layers intruding into warm and wet regions in the
lower layers , the moderate vertical wind shear and temperature humidity profile with “bell mouth" structure in below Lift-
ing Condensation Level ,the thunderstorm gale was formed. Dry and cold inflow in the middle layers strengthened into jet,
enhanced effects of evaporative cooling and precipitation dragging, increased gradient of cold pool and other factors in-
duced the strong downdraft to form extreme gale at ground. The radar echo is arched multi-cell when exireme gale oc-
curs. During maturation and dissipation period, the beginning of pressure surge and wind speed surge are about 15 mi-
nutes earlier than the maximum instantaneous wind speed. High instantaneous wind speed appears at low relative humidi-
ty. Extreme gale occurs at the top or right of V-notch of the parent storm during maturation period. Moreover,based on
RKW theory, horizontal vortices generated by cold pool are close to that generated by low-level vertical wind shear.

Keywords : extreme gale ;dry and cold inflow;cold pool ; gust front



