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Seasonal and annual trend analysis of temperature, rainfall, and

streamflow in Feitsui Reservoir watershed by using ITA

methodology
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ABSTRACT

Facing the severe challenge of global climate change to the sustainable utilization
of limited water resources, understanding the variation trends of hydrometeorological
parameters in the catchment area will help to formulate relevant responsive strategies to
reduce disasters caused by extreme weather. The newly developed innovative trend
analysis (ITA) methodology was applied to verify the seasonal and annual trends of
related hydrometeorological parameters including temperature, rainfall and streamflow
in the Feitsui Reservoir watershed during the past two decades. Limited by the
completeness of the data, the analysis period for both rainfall and river flow was set to
be 2004-2021, while the temperature trend analysis period was 1998-2021. Both
seasonal and annual analysis results show a slight upward trend in temperature during
the analysis period. On the contrary, significant decreasing trends can be found in
seasonal and annual rainfalls for almost six rainfall gauges. With the most abundant
rainfall in a year, autumn rainfall is the major contributor to the decline in annual rainfall.
As for streamflow, the Pinglin station with the largest flow shows an upward trend in
seasonal discharge, and the increase is close to or more than 10%; the medium-flow in
Jingualiao and the small-flow in Daiyuku stations are all showing a downward trend as
a whole. The rising trend of streamflow at Pinglin station does not correspond to the
falling trend of rainfall in this sub-catchment. It is speculated that the sub-catchment
area covered by the Pinglin station is more extensive and northeastward than other
stations, rainfall may be more susceptible to the influence of the northeast monsoon.
Compared with the analysis results of the commonly used Mann-Kendall test and
Seasonal Mann-Kendall test, ITA has a more sensitive trend detection rate, and the
visualized ITA chart can assist in detecting trends in different variation ranges. In
addition, the ITA index can also be used to estimate the variation magnitude of the trend.
The results of this study can be used as a reference for relevant agencies to formulate
strategies for sustainable utilization of water resources in response to climate change.
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