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Impacts of variations of flow and sediment series on main channel switches: A case study on Jianli reach
LIU Xiao fang, HUANG He qing, FAN Jir sheng
(Key Laboratory of Water Cycle and Related L and Surf ace Processes, Institute of Geographic Sciences and N atural
R esources Research, Chinese A cademy of Sciences, Beijing 100101, China)

Abstract: M any anabranching reaches in the middle and lower reaches of Y angtze River frequently switch the main flow from one
channel to another. T he mechanism and influencing factors of the phenomenon are still elusive. To examine how the phenomenon
is related to the changes in hydrological process, this study applied rescaled range analysis, Manm Kendall test, and anomaly &«
nalysis methods and examined in detail the changes in the time series of annual flow discharge and annual sediment transport
rate based on observations from 1951 to 2009 at Jianli hydrological station in the Middle Y angtze River. It was shown that the
Hurst exponents of the time series of flow discharge and sediment transport rate were respectively 0.9430 and 0. 9239, implying
that both time series had very strong persistence. T he Marr Kendall test showed that a significant abrupt change occurred to the
flow discharge time series in 1967, mainly resulting from a river cutoff project taking place upstream;and there was no signift
cant abrupt change in sediment transport rate time series during the same period. An obvious correlation was found betw een the
time of main channel switches in this reach and the matching relation between flow and sediment series. When there was abur
dant flow discharge and inadequat e sediment, the right channel was the main channel; when there was abundant sediment and irr
adequate flow discharge, the left channel was the main channel.
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Fig. 1 Planform and location of Jianlireach
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Fig.2 Main channel switches in Jianli reach
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Tab. 1 Descriptive data of flow discharge and sediment transport
rate during 195F 2009 at Jianli hydrological station
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Fig.3 Anomalies of annual flow discharge and sediment transport rate
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Fig.5 Manr Kendall test for abrupt changes in annual flow discharge and sediment transport rate
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Fig.6 Residual mass curves of annual flow discharge and sediment transport rate
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Tab.2 The matching relation between flow discharge and

sediment transport rate
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Tab.3 The relationship between the flow- sedim ent

relation and the main channel location
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