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Analysis for Long-Term Change Detection and Trend Assessment of

Precipitation in the Upper, Middle, and Lower watershed of Da-an
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Abstract

Rainfall is a direct source of agricultural water, and irrigation is a supplement to
agricultural production systems in response to the uneven spatial-temporal distribution of
natural rainfall. Therefore, rainfall is a crucial factor of agricultural production and
sustainable water resources utilization. Meanwhile, due to the impact of climate change on the
variation of precipitation characteristics may posing a serious challenge to the management
and scheduling of water resources, it is necessary to assess change detection and trend on
precipitation characteristics in watersheds, as a reference for subsequent water resource
adjustment strategies. In this regard, an assessment of change detection and trend on daily
precipitation from 1961 to 2010 for three rainfall stations (Zhuolan, Taian, and Rinan) located
in upper, middle, and lower Da-an River watershed, Taiwan have been carried out. After
interpolation and supplementation for the missing data by using the inverse distance
weighting method (IDW), the change point detection was conceded using Pettitt’s test. If
significant change point was detected, the data series was divided into two sub-series before
and after the change point. Then the Mann-Kendall Test was applied to detect the
nonparametric trends for the entire-period and two sub-series data. The research results show
that significant change points can be found in the middle, and lower sub-regions, but there are
no significant trends before and after the change points. Increasing entire-period trends
exhibit in the upper and lower sub-watershed while decreasing trend is detected in middle
sub-watershed. Preliminary research results show that the precipitation trend in the Da-an
River watershed is under a increasing or decreasing condition, however, the main contributor
for the increase in total rainfall resulting from heavy rainfall events or plum rain is still needs
to be assessed in the future. This study can be provided as a reference for the development of

water conservancy flood control or water resource adjustment countermeasures.

.Keywords: Da-an River, Precipitation, Inverse distance weighting method, Pettitt’s test,
Mann-Kendall test
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