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Abstract

Droughts occur frequently in Taiwan due to the non-uniform distribution of
precipitation in space and time, despite the abundance of total annual precipitation. In
this paper, we analyze 26 sets of model projections, which are statistical downscaled or
dynamical downscaled, for three future periods (early, middle, and late 21 century)
under the Representative Concentration Pathways (RCP) 8.5 scenario to understand the
possible changes of drought characteristics. The model projections are divided into
three categories (C1~C3) based on their sea surface temperature (SST) pattern and CO
represents the ensemble mean of three SST patterns. The Standard Precipitation Index
(SPI) is employed to define drought events and to calculate drought characteristics.
Results show that the drought intensity on the short-term timescale (SPI3) will increase
in the future, but other drought characteristics are associated with SST. The drought
characteristics of C1 tend to have opposite changes to those of C3. On the long-term
timescale (SPI12), the drought characteristics show some differences between three
SST categories in the early century, but become relatively more consistent in the middle
and late century. For example, both drought frequency and drought duration will
decrease in the future. Drought characteristics of C2 show less consistency between
models, indicating the poor performance of numerical models on C2 SST and the
associated weather and climate phenomena. Furthermore, we divide Taiwan into four
regions, according to administrative counties, to conduct regional drought
characteristics analysis. The results show distinct regional characteristics, representing
different precipitation climatology in the four regions. Overall, the drought frequency
and intensity increase on short-term timescale in all regions, except the long-term

timescale. In the north and east regions, the drought frequency, severity and intensity
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all increase on both timescales. Drought duration is sensitive to SST patterns on the
long-term timescale.
Keywords: Drought Characteristics, Standard Precipitation Index, Future

projection. doi: 10.3966/025400022019034701003
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