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The Study of Diurnal Surface-Pressure Variations
over the Northern and Southern Taiwan
Chin-Piao Pu  Ming-Yih Lee

Air Navigation and Weather Services, CAA

ABSTRACT

This paper presents the results of a detailed study of the spatial and temporal
variations in the diurnal and semidiurnal components of sea level pressure over the
Northern and Southern Taiwan. The source of data for this study is the hourly
surface observation dataset for Aeronautic Meteorological Stations of
Sungshan(RCSS),  Chiang Kai Shek(RCTP) and Kaochsiung(RCKH) during
1979~1998, the hourly pressures were expressed as deviations from annual averages
for each days.

It is shown that the mean sea level pressure variations at RCSS, RCTP and
RCKH virtually consist primarily of diurnal and semidiurnal components. The
diurnal component of sea level pressure at these locations reaches a relative maximum
at 0900LST, which is 1 hour earlier than what was proposed to be at 1000LST by the
other studies. The diurnal component of sea level pressure in these locations reaches
two relative minimums, one at 0300LST and then keeps the high value unti] 0400LST,
the other at 1500LST and last until 1600LST. Again, the occurrence for the relative
minimums is 1 hour earlier than what was found by the past studies.

Diurnal change of the surface pressure can also be affected by the heating and
cooling at the lower troposphere or by the resulting diurnal circulation. Compared to
the relative minimum at 0300LST, a larger amplitude of the diurnal pressure variation
is observed at 1500L.ST at RCSS, RCTP and RCKH. This may be due to the highest
temperature at noon to1300LST, therefore the heating at the lower troposphere results
in substantial pressure falls. At RCKH large surface diabatic forcing, diurnal
pressure changes exceed -1.4 hPa at 1500LST and then lasts until 1600LST. A
smaller diurnal pressure variation is observed at 0400LST at RCSS, RCTP and RCKH
when nighttime radiation cooling at the lower troposphere results in substantial
pressure rise.

Taiwan is located in the subtropical area. The amplitude of the semidiurnal
pressure variation generally increased when it is closer to the equator and that
amplitude enhanced over region of the Taipei Basin.

These variations obscure pressure changes associated with the movement and
evolution of transient synoptic and mesoscale systems and dominate the pressure
under quiescent conditions.

Key words : Diurnal pressure variation, Semidiurnal pressure variation,

Diurnal temperature variation, Amplitude
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