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Effects of Both the Condensation Process of Moisture and
Upper and Low—Level Jets on the Cold—Front Circulation

LuKeli and Zhao Deming
{Department o f Atmospheric Sciences, Nan fng University, Nan g 210093)

Abstract The evolutions of both the cold-front circulation and vertical motion fields in the
upper-level westerly jet and low-level southerly jet are investigated by using a two-dimensional prim-
tive equation model including moisture condensation process. The analysing results show that the mois-
ture condensation enhances greatly the frontal circulation and vertical motion in the frontal zone, and
causes a severe change of the upward motion with time. The effect of moist process on the frontal circu-
lation occurs as the moist air saturated and condensation produced, and the presence of the unsaturated
moist air is shown 1o have little effect on the frontal circulation. In moist case, the low-level southerly
jet plays an extremely important role for the evolution of cold-front circulation which is very different
compared to the dry case in which the upper westerly jet plays a main, role. The effect of low~level jet in
the moist case on exciting gravily wave in the frontal zone may be more important than that of the up-
per-level jet. The condensation process of moisture also plays an important role on the excitation of
gravity wave which has wavelength 300 km and propagates into the warm sector with wave velocity
greater than the frontal velocity.
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