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ABSTRACT

A long-lived heavy rainfall event occurred along the southeastern coastal China over 20~22 May 1987
during TAMEX (Taiwan Area Mesoscale Experiment) IOP3. The potential vorticity (PV) diagnostic system
was used to analyze the development of disturbances over rainfall region in order to understand the synoptic
situation and dynamical mechanism responsible for the heavy rainfall, which was observed along and over
the area to the south of the quasi-stationary Mei-Yu front. During the heavy rainfall period, the PV over the

rainfall area exhibited three periods of enhancement with three relative maxima.

Based on the PV tendency, the entire long-lived rainfall event was divided into three periods, each with
distinctly different vertical PV structure. The piecewise PV inversion technique was used to shed light on the
evolution of vertical motion and its contributing processes. During the first period, an eastward moving
upper-level trough approached and affected the low-level system through the "vertical superposition” process.
The upper-level trough, as well as latent heat release and unsaturated PV anomaly at mid-levels all provided
positive contribution toward the upward motion. In the second period, 500-hPa short wave trough and 850-
hPa quasi-stationary front were found to be responsible for the development of the low-level disturbance,
without the presence of any upper-level system. The latent heat release was the major contributor to the
upward motion. During the third period, another eastward upper-level trough approached and affected the
low-level system through the "vertical coupling" process. In addition to the important role played by the
latent heat release, positive contribution from the upper-level trough and unsaturated PV anomaly in middle

levels also increased.

The strong low-level warm and moist southwesterly flow provided moisture flux convergence such that
heavy rainfall occurred consecutively over the same area for several days. During the entire rainfall period,
the moisture flux convergence was largely due to velocity convergence, which was the key to maintain the
heavy rainfall for a long time. The velocity convergence was related to the southwest vortex developed to the
lee of Tibetan Plateau and moved eastward subsequently. The low-level jet was a result from adding the
circulation of the vortex to the prevailing southwesterlies over the southern China. As the southwesterly
turned into southeasterlies to the east of the vortex, strong. velocity convergence over the rainfall region was
produced. In addition, the southwesterlies brought abundant warmth and moisture from the south, enhancing

the potential instability of the atmosphere, and supported the development of heavy rainfall.

Key words : Heavy rainfall, Potential vorticity, Latent heat release, Vertical coupling, Vertical

superposition, LLJ.



