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Characteristics of Frontal Systems
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ABSTRACT

The characteristics of frontal systems in the Taiwan area during the winter of 1994-2002 (Nov.—Feb.)
were investigated in this study. Thirteen representative anafronts were identified. These cases were classified
into warm-type and cold-type anafronts according to their horizontal wind field distribution in the area to the
south of the fronts in the lower troposphere. During this period, no katafront was identified. The domination
of anafronts was probably due to the fact that the angle between 700 hPa flow and the surface front was so
small in the subtropics that the surface front usually moved faster than the wind speed at the upper levels,

resulting in a relative upslope motion of warm air along frontal interface.

The southerlies prevailed in the prefrontal areas of warm-type anafronts during the period of the
dominance of the subtropical ridge, while the northerlies prevailed in the prefrontal areas of cold-type ones

during the period of the dominance of the Mongolia high.

Significant precipitation occurred over northern and northeastern Taiwan during the passage of both
types of anafronts, whereas it was larger in the cold-type than that in the warm-type. For the warm-type,
significant rainfall also occurred over southeastern Taiwan because of the orographic lifting of the warmer
and moister southerlies. The temperature decreased faster over western Taiwan than that over eastern Taiwan,
and the decreasing rates of temperature of the cold-type were larger than those of the warm-type; the pressure
increased faster over western Taiwan than that over eastern Taiwan, and the increasing rates of pressure of the
cold-type were larger than those of the warm-type. The southerlies changed to northerlies during the passage
of the warm-type anafronts, whereas the northerlies prevailed during the passage of cold-type ones. Before the

frontal passage, the mixing ratio of the warm-type was larger than that of the cold-type.

Key Words: cold front, anafront, katafront, warm-type anafront, cold-type anafront
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