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Abstract

The cold surge frequency in Taiwan in present climate and future projection under
global warming was investigated by using five long-term (more than 100 years)
station’s data of the Central Weather Bureau and the Coupled Model Intercomparison
Project Phase 5 (CMIPS5) simulations, respectively. The long-term observations reveal
that the cold surge frequency and cold days in Taiwan shows a significant decreasing
trend; conversely, the 48-hour minimum temperature drop rate exhibits a significant
increasing trend. Regression indicates that the cold surge frequency in Taiwan was
significantly correlated with Siberian high and East Asia trough. No significant
statistical relationship was detected between the Arctic Oscillation and cold surge
frequency even though the Arctic Oscillation associated large-scale circulation provides
a favorable large-scale environment for the occurrence of extreme cold surge.

The CMIP5 multi-model ensemble reveals that the cold surge frequency, cold days
and the duration of cold surge in Taiwan all show significant long-term decreasing trend
in the 21th century in the warming scenarios of RCP4.5 and RCP8.5. CMIP5
simulations yield that the strength of Siberian high was nearly unchanged whereas the
East Asia trough exhibited significant long-term decreasing trend in the future
projection. The decrease of cold surge frequency in future was primarily resulted from
the weakening of East Asia trough that decreases substantially the northeasterly
prevailing wind and the cold air temperature advection. However, the significant
relationship between the East Asia trough and the cold surge frequency in Taiwan
decreases remarkably in the future due to the thermal effect induced by warming trend.
Notably, the 48-hour minimum temperature drop rate shows remarkable increase in the
future. That indicates that the warning of dramatically temperature drop will be an
important issue in preventing the cold surge induced disaster in the warming climate.
Key Words: cold surge, CMIPS5, Siberian high, East Asia trough, global warming,

thermal effect, doi: 10.3966/025400022020124802003
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