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Abstract: Analysis of precipitation cycles and trends variations is very important for regional water resource
management. This paper is based on the daily precipitation data during 1965-2011 from Zhukeng controlling
hydrologic station of Binjiang River Basin—the first tributary of the North River in the Pearl River Basin,
and adapted from the Morlet wavelet analysis and Mann-Kendall trend test to analyze the cycles as well as
the trend variation and catastrophe point of the annual, flood season and non-flood season precipitations over
the Bijiang River Basin. The results show that annual precipitation exists in about 24, 9 and 5 years primary
cycles; flood season precipitation cycle is similar with annual precipitation cycle; non-flood season precipita-
tion exists in 12 and 5 years main cycles. The annual and flood season precipitations show a significant de-
creasing trend, but non-flood season precipitation shows a weak decreasing trend. The annual and flood sea-
son precipitations were in sufficient period and non-flood season precipitation was in insufficient period in
2011, which indicates that annual and flood season precipitations will enter the dry period and the flood sea-
son precipitation will enter the abundant period around 2015. Significant mutations of the annual and flood
season precipitations took place around 1966 and non-flood season precipitation in 1979.
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Figure 1. Distribution map of river system and precipitation
station in Qingxin District
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Figure 2. The real part (a) and modulus square (b) of Morlet wavelet transform coefficient of annual precipitation in the Binjiang River basin
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Figure 3. The wavelet variance of annual precipitation (a), flood season precipitation(b) and non-flood season precipitation(c)
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Figure 4. The real part (a) and modulus square (b) of Morlet wavelet transform coefficient of flood season precipitation in the Binjiang River

basin
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Figure5. The real part (a) and modulus square (b) of Morlet wavelet transform coefficient of non-flood season precipitation in the Binjiang
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Figure 6. The Morlet wavelet transform real change process in the first main cycle (a) and second main cycle (b)
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Figure 7. The M-K curve of annual precipitation (a), flood season
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