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ABSTRACT

The present study employs data collected during the second Intensive Observing Period (IOP-2) in the
Taiwan Area Mesoscale Experiment (TAMEX) to investigate the squall line occurred in May 16-17, 1987.
Structural characteristics of the system are discussed and the atmospheric responses near the surface are

documented. It is found that the squall line had a north-south orientation, and moved eastward rapidly from
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the Taiwan Strait onto the island of Taiwan, at a speed of about 16 m s™'. Many structural characteristics
typical to mid-latitude and tropical cases are found in the present subtropical squall line in its mature stage.
These include a storm-relative front-to-rear inflow of warm and moist air, and a drier rear-to-front inflow at
lower-to-middle levels. From front to rear, features in precipitation structure include the pre-squall anvil, the
intense and narrow convective band, the transition zone, and the trailing stratiform region. Near the surface,
mesoscale disturbances such as the pre-squall low, the gust front, the mesohigh (in association with a cold

pool), and the wake low are all discernible in the present case.

As the gust front passed through, clear responses were recorded at the surface, including shifting in
wind direction, rapid increase in wind speed, abrupt pressure rise followed by steady fall, as well as sudden
drop 1n both temperature and dew-point. The most intense convective precipitation occurred immediately
after gust front passage, and relatively weak but persistent stratiform-type precipitation followed. Due to the
fast speed of the system, the front-to-rear inflow was both strong and deep, bringing abundant warm and
moist air into the system. This led to a rear inflow jet considerably stronger than in most subtropical cases,

and eventually contributed to the significant responses at the surface.

When the IOP-2 squall line made landfall, its propagation speed decreased due to terrain blocking, and
the system weakened rapidly as it moved into the mountainous area and lost moisture supply. Due to the fast
movement and subsequent weakening of the case, the overall rainfall in Taiwan did not reach the standard

for heavy rain events.

Key words: Squall line, Line convection, Gust front, Mesohigh, Wake low, Taiwan Area Mesoscale



