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Fig.1 Location of the Xiangjiang River basin
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Tab.1 Trend test results of water and sediment data

series at Xiangtan station of Xiangjiang River
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Variation of Annual Runoff, Sediment Discharge and Water Level
in Xiangjiang River

FENG Chang, ZENG Jia-yuan, YANG Liu, ZHOU Wei, LIU Zi-yi

(College of Geography and Tourism, Hengyang Normal University, Hengyang 421002, P.R. China)

Abstract: In this study, the Xiangjiang River was selected for a case study and the trends, alterations, and
periodicities of annual runoff, water level, and sediment discharge were analyzed. The analysis was based
on measured water and sediment data collected from 1960 to 2015 at Xiangtan station, which covers 86.2%
of the Xiangjiang River basin (81 638 km?). The succession of water and sediment at different time scales,
and the influencing factors, were also characterized and analyzed. Statistical methods included the Mann—
Kendall test, Sen slope estimation and Morlet wavelet. Results show that: (1) The annual runoff and water
level of Xiangjiang River increased respectively by 1.54 % and 0.04 % per decade from 1960 to 2015, not a
significant increase, while the annual sediment discharge decreased by 16.49 % per decade, which was a
significant decrease. Long—term soil and water conservation projects and sand mining in Xiangjiang River
were the primary reasons for the decreased sediment discharge. (2) During the study period, there were no
significant deviations in the annual runoff and water level of the Xiangjiang River, but the annual sediment
discharge did vary significantly in 1998. The correlation coefficients (R?) between water level and runoff,
and between water level and sediment discharge decreased, respectively, from 0.66 and 0.31 before 1998 to
less than 0.01 after 1998. However, the correlation between runoff and sediment discharge increased, with
the R? value increasing from 0.53 to 0.69. This change may be related to the catastrophic flood of Xiangji-
ang River in 1998 and the construction and operation of water conservancy projects that included reser-
voirs, flood control dams, and flood storage areas after 1998. (3) The annual runoff, water level and sedi-
ment discharge in Xiangjiang River had similar and stable primary periods of 27-28 years on a long time
scale, and the characteristics of each primary period were very similar and stable. Climate change and pre-
cipitation periodicity were the primary influencing factors. On the short—term, the sub—periodicity of water
and sediment elements were different, but not significantly, and the increase of high—intensity human activi-
ties in the basin was the primary influencing factor. The results of this study provide a scientific basis for
sediment management, flood control, drought relief, water resource utilization and sustainable develop-
ment in the Xiangjiang River basin and other similar basins.

Key words: water and sediment variation; deviation; periodicity; Xiangjiang River basin



