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Abstract

Cold surge is an extreme cooling event associated with the strength of the East Asian winter
monsoon and the variation of the Artic Oscillation (AQ) during winter season. With the
southeastward movement, this winter disaster highly impacts on the East Asia and causes the huge
damage in Taiwan society. Advancing the relationship between Taiwan cold surge and the East
Asian climate variability is thus a necessary goal for improving the understanding and forecast of
the cold surge outbreak. The daily AO Index used in this study is provided by the NOAA Climate
Prediction Center (CPC) from 1967-2016. The ground-based surface temperature observed by
Central Weather Bureau (CWB) and the reanalysis data from the National Center for Environmental
Prediction/National Center for Atmospheric Research (NCEP/NCAR) are applied to define the cold
surge events and related synoptic composites. The study generally focuses on using statistical
methods to evaluate the selected events associated with the East Asian climate anomalies in the
years before and after 1985 based on the previous research by the Taiwan Climate Change
Projection and Information Platform (TCCIP).

It is found that the cold surge occurrence and amplitude are highly correlated with the anomaly
of meridional zonal wind velocity at 200 hPa (V200). In the years after 1985, the cold surge tends
to have lower occurrence, but the stronger amplitude than that in the years before 1985. Based on
lag-correlation analysis after 1985, the V200 anomaly in Siberia tends to lead the cold surge about 8
or 11 months in Taiwan. When Mongolia V200 anomaly decreases in January or February, the cold
surge would have a great opportunity to impact Taiwan at the same time. These relationships might
be involved with the variability of the Icelandic low or the North Atlantic Oscillation. It should be

an interesting topic for the further investigation.
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