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ABSTRACT

This paper presents diagnostic analyses on the synoptic situations, as well as the environmental
conditions for formation and evolution of the mesoscale convective systems (MCSs) that produced heavy
rainfall and hail events over Taiwan during February 18-21, 1998. Data employed included rawinsonde and
surface observations of the Central Weather Bureau (CWB), gridded analyses from the European Center for
Medium-Range Weather Forecasts (ECMWF), and weather maps from the Japan Meteorological Agency
(JMA). Results suggest that the East-Asian large-scale circulation during the 6-day period in question
exhibited characteristics reminiscent to those during El Nino winters. These include 1) a weaker-than-
normal northeasterly monsoon wind, 2) stronger-than-normal southwesterly flows at low levels from South
China Sea to southern China, leading to a warmer and wetter lower troposphere over Taiwan, and 3) high
pressure anomaly at low levels over the tropical western Pacific. Conditions above 500 hPa over Taiwan,
however, were similar to climatology for February. Thus, the coupling of a warm and moist lower
troposphere with cold and dry upper layers provided favorable conditions for more active and long-lasting
convections and rare severe weather events like hails in Taiwan over the El Nino winter of 1998.

The upper-tropospheric jet streak moved to a position directly over Taiwan on 18-21 February, and the
cold and dry air overlaid with the warm and moist air at low levels, leading to strong differential advection
in the vertical and enhanced atmospheric instability. The upper-level diffluent trough west of Taiwan also
provided synoptic-scale uplifting and favorable condition for convection on 18-19 February. On 20 February,
the atmosphere was both conditionally and convectively unstable in the morning, and MCSs formed offshore
of northwestern Taiwan around noon than moved onshore. The downdraft of MCSs produced local
convergence with the low-level southwesterly winds at its leading edge and cold pool provided extra forcing
force for the formation of new convection. The new convective systems formed to the south of the old
systems. Thus, areas with heavy precipitation and lightning, and locations of the pseudo cold front all moved

southward with time.

Key words: Winter severe convection, MCSs, Hail, Northeast monsoon, El Nino.



