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On the Thermal Low-pressure Onset using Analytical Model
around Daegu in Summer
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The growth and extent of the local pressure field at any point is of primary importance as it supplies the
driving force for the local wind circulation which causes a medium-range transport of air pollutants. The local
pressure field is produced by the variation of temperature in the lower layers of the atmosphere, and is called
the thermal wave. The thermal wave is influenced by the difference in the diurnal variations between two regions
with different surface condition, for example land and sea. This difference produces the land- and sea-breeze
phenomenon, and brings corresponding variations in the form of the thermal wave.

Daytime temperature over the inland area (Daegu) was higher than that of the coastal area (Busan). The
temperature difference reached about 5~6°C in the late afternoon(30-31 May 1999). The low pressure system of
Daegu was most fully developed at the time.

In this study, we investigated the possibility of thermal low onset around Daegu in summer with an analytical
model. The topography effect was neglected in the model. We could predict a thermal low-pressure of about
3.4hPa at Daegu with wide flat land surface, when the inland area is about 6K warmer than the coastal area
temperature. The pressure decrease is somewhat less than the observed value(4 ~S5hPa).

Key words : Thermal wave, Thermal low-pressure, Medium-range transport, Sea-breeze
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Fig. 1. Synoptic weather charts at 0900LST on 30, 31 May 1999.
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Fig. 2. Schematic representation of the temperature
profile during daytime. The line ade represents
T-profile of early morning. The line bde is
T-profile in the afternocon. 'y, I',, I, repre-
sent temperature lapse rates(After Kuwagata,

T.. 1994).
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