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Trend Analysis of Historical Rainfalls for The Key Watersheds across
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Abstract

In Taiwan, the distinct wet and dry seasons exhibit significant differences in rainfall and
runoff. Influenced by climate change, understanding the long-term trends in precipitation in
reservoir watersheds is crucial for assessing overall water resource supply risks. This study
aimed to analyze the long-term trends in rainfall across Taiwan's regions by selecting 39
important watersheds (control points) and conducting trend analyses using historical daily
rainfall data (1969-2023) from each watershed. The trend analysis primarily employed the
Mann-Kendall test to determine if the time series exhibited significant trends and utilized
Theil-Sen slope estimation to quantify the trend slopes, indicating the degree of trend change.
Given the impact of climate change, different periods before and after may exhibit varying
rainfall characteristics. The Mann-Whitney-Pettit test was used to identify change points in
rainfall characteristics between these periods, aiming to comprehensively understand
long-term rainfall variations in key watersheds across Taiwan.

The analysis results indicated that for most watersheds, annual average rainfall, wet
season rainfall, dry season rainfall, and consecutive dry days did not show significant trends
based on the statistical tests. Furthermore, there was no significant and consistent long-term
trend across regions, although there were considerable interannual variations. These findings
align with analyses conducted in the "Taiwan Climate Change Science Report 2023" and the "
Rolling Review of Master Plan for Water Resources Management in 2020" However, Taiwan
has experienced several drought events in recent years (e.g., 2014-2015, 2017-2018, and
2020-2021) as well as extreme rainfall events. Looking ahead, it is essential to detect rainfall
variations through monitoring and early warning systems to facilitate timely implementation
of appropriate prevention measures and response actions.

Keywords: climate change, long-term trend of rainfall, trend analysis

-281 -





