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ABSTRACT

The purpose of this study is to delineate the relationship between the 1997-98 El Nifio and the 1998
climate variability of Taiwan. Two major abnormal climate phenomena of Taiwan are selected for analysis:
persistent warming throughout the 1998 and excessive rains in spring (Feb.-Apr.). Our results show that
occurrences of these two abnormal phenomena are associated with the El Nifio. Their dynamic relationships

are outlined as follows:

(1) Persistent warming: Anomalous warm SSTs over the South China Sea and the open ocean
between Taiwan and Japan and anomalous cold SSTs in the tropical western Pacific persistently existed
throughout the 1998. These SST anomalies forced lower-tropospheric atmosphere to form a convergent
center at the vicinity of Taiwan and a divergent center over the tropical western Pacific. These anomalous
divergent circulations further induced an anomalous anticyclone over the ocean southeast of Taiwan. This
anomalous anticyclone altered surface wind pattern over Taiwan, either increasing the warm advection or

reducing the cold advection. As a result, a persist warming occurred in Taiwan for the entire 1998.

(2) Excessive spring rains: In the ten El Nifio springs during the period 1970-98, Taiwan had
excessive rains in 3 years and suppressed rains in 7 years. Composite analyses reveal that SST anomalies
associated with El Nifio events with excessive rains in Taiwan were stronger in magnitude and more
eastward in spatial position of anomalous SST centers than those with suppressed rains. During the
suppressed rain springs, an anomalous anticyclone was overlying Taiwan that was accompanied with the
downward branch of the local Hadley circulation anomaly, suppressing the precipitation mechanism. This
anomalous anticyclone moved eastward during the excessive rain springs following the eastward
displacement of SST anomalies. Taiwan was then underlying an anomalous cyclone. These changes led to an
upward branch of local Hadley circulation anomaly to locate over Taiwan, providing a favorable
environment for precipitation. The Hadley circulation anomaly is stronger in excessive rain springs than
suppressed ones in correspondence to stronger magnitude of SST anomalies. Thus, increase of rain in the

former is much more than decrease in the latter.

Key words: El Niflo, Climate variability, Persistent warming, Excessive spring rains



