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Application of ITA Method on Long-term Rainfall Trend in Taiwan
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Abstract

Affected by the intensification of climate change, extreme meteorological events have
occurred more frequently. How to efficiently use limited water resources has become a serious
challenge. Understanding the spatiotemporal changes in rainfall and rainfall characteristics
under the influence of climate change will help formulate relevant water resources
management strategies to reduce the impact of disasters. The 50-year long-term historical
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rainfall observation data obtained from 15 ground-based manned weather stations of the
Central Weather Administration in the north, central, south and eastern regions were used for
this study. The newly proposed innovative trend analysis (ITA) and the widely used traditional
Mann-Kendall Test (MK Test) method were applied to conduct trend analysis of rainfall at
different scales and various related rainfall indicators. Then the performance of the two
methods was compared and evaluated. According to the ITA analysis results, the annual
rainfall trend in the central and southern regions of Taiwan shows a significant upward trend;
In terms of seasonal and monthly rainfall, the period from July to December (Spanning
summer to winter) mainly shows a significant upward trend, while the period from February
to May (Spanning spring to Mei-yu season) shows a significant downward trend. For various
rainfall indicators, the annual number of wet days (RR), the maximum consecutive dry days
(CDD), and the number of heavy rainfall days (R80mm) generally show a significant
downward trend, while the annual rainfall intensity (SDII) and the number of extremely heavy
rainfall days (R200mm) show a significant upward trend. The trend of the annual maximum
daily rainfall (Rx1day) is similar to the trend of annual rainfall. The comprehensive analysis
of the above results shows that the Taiwan is clearly affected by climate change, with not only
an increase in the frequency of extreme rainfall events, but also an increase in the likelihood
of droughts. In addition, compared with MK Test, which can only detect monotonic trends in
sequence data, ITA can not only improve the trend detection rate, but also detect sub-trend
differences hidden in time series data through its visual ITA trend analysis chart to obtain
more detailed analysis results. The results of this study can provide a reference for relevant
agencies to formulate more comprehensive water resource utilization and disaster prevention
strategies in response to the impact of climate change.
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