ﬂéadtﬁimiﬁﬁkﬁ#ﬁﬁifmiﬂﬁzmw
& x ):4
An Investigation of the Structure of the Lower Atmosphere

and the Weather Phenomena over Tuipei Basin in Winter

Pao-Kang Wan
Abstract

The Taipei Basin is situated at the northern end of the Island
of Taiwan. It is bounded by hills mostly below 1,000 meters. The
Taipei City is located at 25° 02’ and 121° 31’ in the central region of
the basin. The average elevation of the city is 7 meters above the
mean sea level.

The summer season of the Taipei Basin is a hot period with ab-
undant precipitation while the winter season is a cold period with
much less precipitation. The summer precipitation is generated mo-
stly by the heat thunderstorms which are of a local nature with
short duration. The winter precipitation comes mostly from the fr-
equent frontal passages. Although the amount of the winter precipi-
tation is not much but it is associated with a widespread cloud cover
as well as low fog within a period of several days. It becomes very
hazardous to the air activities over the basin.

The prevailing weather in the winter season is subjected to the
winter monsoon. It is originated from the source region in Siberia
and Northern China in the form of polar outbreaks. These polar
outbreaks may be classified into two categories according to Pagava's
School. The Normal Polar Axis is oriented NW-SE and the Ultra
Polar Axis is oriented N-S. The latter is much stronger than the
former in intensity. The polar outbreak or the so-called cold wave
is leading by a cold front. The monsoon stratum extends from the
ground up to the base of the frontal inversion,

The winter monsoon is a modified polar continental air mass in
nature. The surface inversion of the original air mass in the source

region has been destroyed completely before reaching the Taiwan
area. The degree of modification depends upon its trajectories over
the land or sea. These modified polar continental air mass are na-
med accordingly the Land NPc, the Cold sea NPc and the Warm sea
NPc. The weather condition resulted by these air masses differs
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significantly from each other over the basin. Another inversion over
the frontal surface may be found due to subsidence of the upper
prevailing westerlies.

From the day-to-day analysis of the RAOB data of the 'Taipei

City of the three winter months from December 1965 to February -

1966, the thermal structure of the lower atmosphere may be classified

into 6 different types. The type 1 occurs during a intense polar
outbreak with very cloudy sky and frequently precipitation in the
form of dizzles to rain. The type 2 appears during a weaker polar
outbreak with considerable amount of low clouds. The types 8 and
4 are associated with the diminishing polar outbreaks with heavy
fog and occasional little low clouds. The type 5 exists in the tran- .
sitional period between two polar outbreaks; no distinct discontin-.
uity in thermal structure and moisture content can be found in this
type.
always appears before the type 1. The lower layer of clouds in type

6 is of the low cloud forms while the upper layer is of the medium
cloud forms.

Statistical studies are given to the observational data of each
type including the cloud base, the cloud top, the cloud thickness, the

The type 6 is a situation with two layers of clouds which

inversion base, the inversion top, the inversion thickness and the in-
version magnitude. The vertical temperature distribution and mois-
ture content in the unsaturated or saturated layer near the earth’s
surface, the cloud layer and the inversion layer are also studied.

From the successive sequence of these types, the duration of each
polar outbreak can be determined. Therefore, the days of persistence
of each type can also be dertermined. These results may be used
as an aid to the weather forecasting in order to promote the flying
safety.
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