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ABSTRACT

A case of spring squall line accompanied by severe weather of heavy rain and hail occurrence on 12
April 1998 over northern Taiwan was selected in this study. Investigations were carried out by using
synoptic weather maps, surface observations, radiosonde data, automatic raingauge data, and Doppler radar

observations to understand the environmental conditions and mesoscale processes associated with the event.
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Synoptic situation indicated that a front was located over southern China and Taiwan was influenced
by the southwesterlies ahead of the front and the south-southeasterlies of the Pacific high pressure. The
afternoon squall line formed in the low-level convergent zone over northern Taiwan and the adjacent ocean
under a strong environmental vertical wind shear and large CAPE. Radar echoes indicated that a broken-line
type squall line was oriented in a north-northeast and south-southwest direction with a maximum length of
200 km. The sea breeze and upslope wind driven by the differential heating over land/sea and plain/slope

played an important role in triggering and maintaining the squall line system.

After the convective rainfall occurrence, the cold air outflow associated with downdraft encountered
the sea breeze and prevailing southwesterlies over the southwest side of the squall line to produce
convergence. This local convergence was responsible for the new convection to develop over the area. Thus,
the squall line of the broken-line type was transformed to the back- building type with a lifetime of 5 hours.
This is an ordinary-type squall line with multicell structure. Radar echoes also indicated that hail was
produced by intense convection with a radar echo of 60 dBz which developed over the southern part of the
squall line at its intensifying stage. This convective area had a concave echo pattern accompanied by a

mesocyclone.

Key words : Squall line, Sea breeze, Upslope wind, Convergent line, Broken-line type,

Back-building type



