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ABSTRACT

The purpose of this study is twofold. The first one is to examine characteristics of the long-term
warming over Taiwan and the role of urbanization effect in this warming. The second one 1s to analyze the
relationship between the warming over Taiwan and the variability of the Pacific sea surface temperature
(SST). Our analyses show that, for the seasonal mean tenperature averaged from 6 major weather stations
over Taiwan, there is a clear warming trend in the 1920-1997 temperature time series. Magnitude of the
warming trend is 0.6° C/100yr in winter, 1.3° C/100yr in spring, 1.6" C/100yr in summer, and 1.4° C/100yr in
autumn. The warming trend of Taiwan is in comparable magnitude with that averaged over the Northern
Hemisphere (NH) in winter, but is 2, 4, and 3 times larger than the NH warming trend in spring, summer,
and autumn, respectively. EOF analyses show that all the 6 stations over Taiwan are consistent with respect
to the polarty of warming trend, suggesting that the long-term warming over Taiwan is likely to be an
island-scale climate change phenomenon. By comparing the warming trends of 5 urban and 5 rural stations,
we find that warming of the rural stations is only 56% of the urban one, implicating that 44% of the warming

of the urban stations 1s likely related to urbanization effect.

To examine the relationship between the long-term warming over Taiwan and SST variability over the
Pacific, we compute point correlation and find high positive correlations over the North Pacific. In particular,
temperature changes over Taiwan is highly coherent with SST changes over the open oceans between
Taiwan and Japan in the area of 124°E-134°E » 20"N-32"N. SST changes in this area are parts of the large-
scale decadal SST variability over the Pacific in spring, summer, and autumn, but not in winter. These results
implicate that the long-term warming of Taiwan should be highly linked with the large-scale decadal SST
variability over the Pacific. Further implication is that the Pacific SST variability i1s one of the possible

mechanisms to affect the long-term climate changes over Taiwan.

Key words: Long-term warming, Warming trend, Urbanization effect, Pacific SST, Decadal variability



