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Dynamical and Thermodynamic Mechanisms of a Severe Dust Storm

Zhang Haixia' You Fengchun® Zhou Weican® Wang Lianxi*
(1 Handan Meteorological Bureau, Hebei Province, Handan 056001 ; 2 Hebei Provincial Meteorological Office,
Shijiazhuang 050021; 3 Nanjing University of Information Science & Technology, Nanjing 210044;
4 Ningxia Autonomous Regional Institute of Meteorology Municipality, Yinchuan 750002 )

Abstract: A case study is made of the dust storm occurred on 19, 20 April 2005 in the southern Hebei Province
from the aspects of the climatic background, synoptic features, orographic effect and dynamical and thermody-
namic mechanisms. The results indicate that before the occurrence of the storm, the local weak convergence,
upward motion and unstable vertical structure drew local dusts up; the upstream strong upward motion drew
dusts up and then the upper-air strong northwesterly transported the dusts to the downstream area horizontally;
the dust storm occurred at the downstream area of the maximum positive helicity zone in the troposphere. The
magnitude of the helicity in the troposphere is useful for the prediction of dust storms.

Key words: southern Hebei Province, dust storm, dynamical and thermodynamic mechanism, helicity



