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ABSTRACT

Cold surge is the most important winter weather phenomenon in Taiwan. The conventional definition 
of cold surge in Taiwan only used daily temperature data at Taipei station. However, the suitability of using 
one station to represent the whole island has never been documented. In this paper, we propose a new 
approach that takes 25 meteorological stations into account. The stations are selected because of good 
quality of the historical data since 1951. Cold surge criteria are based on the ranks of the daily minimum 
temperature and the 48 hour difference of the daily minimum temperature at each station. When the 
percentile rank of the daily minimum temperature is lower than the 10th percentile and the rank of the 
48-hour temperature drop is higher than the 90th percentile, the occurrence of a cold surge event is 
identified. A cold surge event is characterized by five parameters: onset date, retreat date, duration, 
intensity and coldness. All parameters are determined by the timing and rank of the coldness of the daily 
minimum temperature and its variations. It is found that about 50% of the overall cold surge events can be 
represented by the surges at Taipei. The stations less coherent with Taipei, in terms of the ranks of the 
coldness, are Alishan, Yushan, Tawu, Hengchun, and Penghu. In terms of the ranks of temperature drop, the 
stations Alishan, Yushan, Tawu, Hengchun, and Lanyu are less coherent with Taipei. These less coherent 
stations are located either in the central high mountains or near the southern tip of Taiwan. Using the new 
cold surge definition one can clearly separate the island-wide cold surge events and the sporadic ones by 
how many stations passes cold surge criteria. This is an advantage for studying the influence of large-scale 
climate on the winter climate in Taiwan to separate the island-wide and sporadic cold surges. 
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