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Cases Study on the Analysis and Simulation of the Cold Surges
during the Intensive Observation Period of the TOGA COARE

Wen-Shung Kau  Ting-Huai Chang
Department of Atmospheric Sciences
National Taiwan University

Abstract

Cold surges, Mey-vui, typheons and droughts are four main natural disasters in Taiwan area.
Upon cold surges outbreak, weather patterns will change abruptly and severely, usually accompanied by
enormous losses on economics of agricutture and fishery.

The data from the ECMWTF grid points are applied in this paper to analyze cold surges cases
invading the Taiwan area during the intensive observation period of the TOGA COARE. Results
indicate that the important pre-cold-surge phenomena direct to a 500mb ridge field built around the
Ural mount_ains. Right upon its outbreak, from the analysis of the potential vorticity on 300K
isentropic surface, the southbound invasion path of the cold air can be classified into two categories;
one is moving eastward from the high levels of the western Europe, after crossing over the Ural
mountain, it flows along the eastern brink of the Himalayas, downward and southward, toward the
Taiwan area and  the South Ching Sea, the other is streaming eastward in the upper levels of the
western Asia, obstructed by the Himalayas and split, the south-brink curving branch forms as an
anticyclonic circulation in the northern mainland China with its circulation invading the Taiwan
area. The southward invasion path during the transitional phase within this period is also eastward-
bound from the western Europe, upon crossing the Ural mountains, the air is eastward imoving,
following the air-stream around 30 ° N and turning into southwesterly circulation on  the western
the Pacific Ocean and further invading the Taiwan area. The position of the zonal strong-wind zone of
the upper level (200mb) in 1993 (case D + E )is situated more southward than that in 1992 (case A
B), the time of changing is consistant with path changing.

Through data analysi-s, the correlation between the onset of the cold  surges and the enhancement
of the tropical convections can not be vividly centified. By adopting the numerical simulations, it
indicates that the southward invasion of the cold surges will enhance the low-level convergence
around the South China Sca. Suppose there already exist convective disturbances, the convection will
be inlensified; but, when there appear no obvious convections around, the low-level convergence can
not sustain itself, If the invasion path of the cold air is from the circulation of the upper lever on the
Pacific Ocean, it will also ignite the enhancement of the tropical low-level convergence on the
western Pacfic Ocean, if superposed upon with suitable low-frequency molion systems, the convection

will clearly be enhanced; otherwise convergence enhancement can not force convection to intensity.

Key words : Cold surge, Potential vorticity on isentropic surface, Numerical simulation.
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