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ABSTRACT

This paper presents a numerical study of a cold front that passed the Taiwan area during 7-9 January
1996. The front, with a shallow structure, was significantly modified during its journey over the ocean.
When arrived at Taiwan, it caused a sharp temperature drop at many surface stations, with a few rain

showers. Satellite pictures showed a distortion pattern of the front by the steep mountain ranges of Taiwan.

MMS5 simulations showed that the front was delayed on the windward side of the mountain, with
its east and west counterparts moved southward along the coasts. In the northwest of the island, a northeast
barrier jet appeared because of convergence of cold air behind the front. Further to the south, there were no
clouds and rainfall because of the leeward rain shadow effect and the flat terrain where topographical lifting
was lacking. In the east, cold air gradually obtained a westward component toward the coast as it moved
southward along the coast. The stable cold air was blocked to the east of the high mountains, resulting in a
pressure ridge along the coast and a southward acceleration of the air and the front. There was a cloud free
region, shown both in satellite pictures and model simulations, over the ocean to the east of Hua-Lian after
the frontal passage. This was related to the lee-wave subsidence after the upper-level air passed over the
high mountains. The speed of the front was the fastest over the Taiwan Strait because of the channel effect,

the second fastest in the east coast, and the slowest along the west coast.

In the sensitivity studies, Taiwan terrain was proved to be the most important effect in modifying
the front. Nonetheless, the surface heat and moisture fluxes from the ocean were also important in the

modification of the front.

Key words: Cold front, Terrain, Surface fluxes



