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Application and comparison of several test methods for changepoints diagnosis in streamflow variations
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Abstract: Various testing methods can be used for Changepoint Diagnosis ( CD) of long-term monitored hydrological series ben—
efiting diverse achievements on determination and explanation of the hydrologic variability. To avoid the result unreliability by sin—
gle-method-detection we select and review 6 commonly used testing methods apply them for CD analysis of 3 main tributaries in
the upper reaches of the Yellow River in China as representations for case studies. The principles conditional assumptions and
testing reliabilities of the 6 methods are comparatively verified. It is found that the curve methods are suitable for judging time
range of series change although parameter or non-parameter based statistical testing methods can help to determine changepoint
with more accuracy in time. The latter 2 groups of statistical testing methods function with their own characteristics. Selection of
one in each category is suggested to reduce the repetition of similar methods. Also the critical levels of the testing should be
strictly considered. Consistent achievements got from at least 2 methods at the same critical level can lead to reliable and accepta—
ble results. By data experiments and results comparisons in the 3 representative streamflow series the year of 1993 is determined

as the abrupt change year of the hydrologic series in both the Heihe River and the Baihe River ( 1985—2015) while the year of
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1991 is that of the changed streamflow in the Tao River ( 1956—2015) . The study can be considered as an example of CD analy—
sis and a reviewing reference for theoretical enrichment and improvement in hydro-series testing methods.
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