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Abstract

Precipitation plays a critical role in agricultural activities, water supply management, and
maintaining ecological habitat. Taiwan belongs to a tropical and a subtropical monsoon climatic
region with distinct wet and dry seasons. Besides, climate change has increased hydrological
uncertainty in recent years, and thus understanding the characteristics of precipitation
spatiotemporal distribution would help to explore how precipitation patterns change and their
impacts on the local regions. Precipitation concentration has been regarded as an effective tool
to explore the risk of extreme events such as floods and droughts by previous studies. Therefore,
this study applied Daily Precipitation Concentration Index (DPCI) and Monthly Precipitation
Concentration Index (MPCI) to explore the precipitation concentration and its spatial
distribution in Taiwan from 1960 to 2020 at the meteorological season, hydrologic season and
hydrologic years scales. We analyzed the correlation among each scale and the two indexes to
realize the consistency of the spatial distribution. The precipitation patterns corresponding to
different time scales in each subregion of Taiwan were also identified. Finally, the Mann-
Kendall trend test was used to analyze the long-term changes in precipitation concentration and
potential precipitation pattern transformations. The results show that the average DPCls at each
time scale is high precipitation concentration, and the average MPCIs included moderate and
high precipitation concentrations. The difference of the spatial distribution between DPCI and
MPCI at different time scales may be affected by the precipitation intensity of different sources,
the influence range, and the times of events. These may be also the reason that a highly positive
correlation only appears among DPCI in spring and MPCI in spring and hydrologic years. In
addition, the correlation of DPCI and MPCI with latitude and longitude indicated that the
difference in the precipitation patterns in each subregion are contributed by different factors.
The central and southern regions are more prone to be a significant difference between wet and
dry periods at any time scale. The results of trend tests were bounded by the Tropic of Cancer.
The difference between wet and dry periods in the mountainous areas south of the Tropic of
Cancer had increasing trends in summer and wet season, and the precipitation pattern in the
southwest area tends to be uniform dryness in the dry season. In north of the Tropic of Cancer,
precipitation tends to be uniform wetness in the eastern area at hydrologic years scale. These
results show that using different precipitation concentration indexes help to analyze rainfall
variability at different time scales, to understand the relationship between the spatial
distribution and the precipitation sources, and to explore the potential transformation of rainfall
patterns. It can be used as a reference for improving hydrological simulation and prediction,

and water resource management.
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