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A Study Of Northern Taiwan Cold Surge

Mien-Tze Kueh Ren-Yow Tzeng
Institute of Atmospheric Physic, National Central University.

ABSTRACT

The ECMWE/WMO data of winters 1980/81~1986/87 are used to investigate the behaviors
of the atmospheric circulation during the cold surges occurred over northern Taiwan, the spectral
energetics and the potential vorticity anomalies are also calculated. The temporal evolution of the
energetics and the potential vorticity anomalies are examined to identify the physical mechanisms
important in the cold surge processes.

The occurrence of northern Taiwan cold surges appeared to be associated with different
upper-tropospheric large-scale circulation. The involved low-level cold highs are located beneath
the northwesterly flow or northerly flow of the upstream upper-level ridges. Preceding the onset of
the surges, the upstream longwave ridges had amplified, thus enhanced the northwesterly flow,
The cold highs then migrated southeastward, and the cold air to the southeast of these highs
plunged southeastward to 25°N 1~2 days later.

The baroclinic amplification of upstream ultralong waves are required to provide a large-
scale instability of the basic field previously, this unstable condition could lead to the baroclinic
processes of the synoptic-scale waves during the onset phase of the surges. The potential vorticity
anomalies intensified in association with the amplification of the upper-level waves. The upper
level high potential vorticity air is advected downward while the potential vorticity anomaly is
amplified within 110°~120°E aloft, thus produced a positive potential vorticity anomaly in the
relative lower-troposphere. The upper- and lower-levels potential vorticity anomalies couple
might induce amplification of the low level northerly flow, hence the cold surge occurred. Besides,
the baroclinic amplification of the time-mean flow played a significant role to the potential
vorticity anomalies during development,
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