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R ~ ESEERE T =0 VIEAL ~ MR S8 (Karl
et al., 1993; Easterling et al., 1997) » D) Kz A8 fiEAY
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(a) PC1 plot of Average Temperature (b) PC1 plot of Average Temperature
for 108yr summer for 108yr winter
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(a) PC1 plot of Cloud Cover for 1901-2008 108-yr (b)PC1 plot of Sunshine Duration for 1901-2008 108-yr
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ABSTRACT

In this study we use a three-way principal component analysis called STATIS (Structuration des Tableaux
A Trios Indices de la Statistique) to analyze the secular change of diurnal temperature range (DTR) in Taiwan
and its concurrent relationships with other meteorological parameters. The results of STATIS show that: (1)
the DTR has been decreasing since 1901. This is due to the inhomogeneity between a higher (lower)
increasing rate of nighttime (daytime) temperature minimum, Tmin (Tmax); (2) a decreasing trend of
sunshine duration (thus cloud cover) is associated with an increasing trend in Tmax. Such a paradox is
interpreted as an indirect evidence of increasing anthropogenic influences such as aerosols. Nevertheless,
more aerosols should have accelerated the formation of clouds thereby cloud cover. It then implies that the
aerosols might not be the only factor responsible for the observed reduction of sunshine duration. Using
STATIS, we further found that (3) the increasing mean temperature stands out during the boreal winter. While
such a seasonality is consistent with the global trend, it differs from some previous studies; (4) a decreased
trend of springtime rainfall in Taiwan, a(n) decreased (increased) trend of water vapor in summer (winter),
and a decreasing relative humidity around the year are also observed simultaneously with the reduction of

DTR.
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