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Abstract

Highly uneven precipitation in Taiwan often causes serious damage. Whether this inherent unevenness
becomes stronger is an important issue in water resources planning and management. This study aims to detect trends
in precipitation unevenness at multiple time scales using long-term rainfall records. Eight daily precipitation series
with records of at least 80 years were analyzed. The indices include the Gini Index (GI), wettest days to 50% of annual
precipitation (WD50), precipitation concentration index (PCI), and the wet- to dry-season precipitation ratio (WDR).
The modified Mann-Kendall test was applied to identify trends in these indices. The results show significantly
increasing GI trends at Chengkung, Dawu, Hengchun, Yilan, and Taipei, indicating more concentrated precipitation in
fewer days at these stations. WDR also shows significant increases at Taichung and Taipei, suggesting greater
differences between wet- and dry-season precipitation. A significant increase in PCI is found only at Dawu. No
significant trends are detected in WDS50 at any of the eight stations. However, negative but insignificant WD50 trends
observed at all stations imply that fewer wet days are needed to account for half of annual precipitation. This tendency
is consistent with the increasing GI results. Overall, the increasing precipitation unevenness found in this study

provides useful information for atmospheric monitoring, extreme rainfall analysis, and water resources adaptation.
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