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ABSTRACT

Taiwan winter climate is mainly influenced by the East Asian winter monsoon (EAWM) system.
Monitoring and analyzing EAWM is an important item in national meteorological services. The present study
uses the winters of 2010-2013 as examples to present the monitoring and analysis methods developed in
CWB's Hazardous Weather Monitoring and Forecasting Systems Enhancement Project (2010-2015). The
analysis is focused on three monsoon aspects: the seasonal mean, intraseasonal and interannual variations
represented by two EAWM indices based on the low-level atmospheric variables and two indices based on the
upper-level atmospheric variables. The metrics used to quantify the characteristics of monsoon variability are
the monsoon strength, weakness, and variance. Monsoon strength (weakness) is calculated by the sum of the
positive (negative) anomalies on the daily basis of a monsoon index. The monsoon variance is simply
calculated by the variance within 6 months of the winter half year of a monsoon index. The relative intensity
and variability of the monsoon in any particular year is compared with the data of 30-year climate following
the WMO guideline for operational meteorological services. Results of the analysis of the 2010-2013
monsoons of the present study suggest that 2011 is an extreme winter in terms of its intraseasonal variability.
The variance of 2011 EAWM is an outlier of the 30 variances of 1981-2010. However, the extreme
phenomena is mainly influences by the high-latitude variability, because the variances of the EAWM indices
that include the low-latitude variables are not outliers of the 30-year climatology. The analysis method
proposed in this study can efficiently integrate the measurements represented by different EAWM indices and

enrich the real-time climate monitoring and analysis information over East Asia and Taiwan.
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