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Water and sediment trends and their causes in the Hongze Lake from 1975 to 2015
FAN Xianlu, XU Guobin, DENG Heng, DUAN Yu, CHEN Chunjin
(State Key Laboratory of Hydraulic Engineering Simulation and Safety . Tianjin University , Tianjin 300354, China)
Abstract; The flood disasters are frequent in the Huaihe River Basin,and Hongze Lake plays a key role in flood control. It is of-
great practical significance for water resources management, streamflow and sediment regulation to detect the trend and chan-
ging points of streamflow and sediment in the Hongze Lake. The temporal characteristics of streamflow and sediment in the
Hongze Lake were investigated with observed annual streamflow and sediment discharge data at representative hydrological sta-
tions from 1975 to 2015. The Mann-Kendall trend test and the Pettit change point detection method were used to explore tempo-
ral trend and changing points of streamflow and sediment. The main influencing factors of streamflow and sediment changes in
the Hongze Lake were identified from the aspects of river water resources development and utilization, basin rainfall and sedi-
ment retaining of reservoir. The research showed that the annual variations of inflows and outflows of the Hongze Lake was
consistent,and there was not statistically significant trend or changing point. There was a slight and insignificant decreasing
trend for the amount of sediment inflows at 0. 05 significance level, but a statistically significant decreasing trend for the sedi-
ment outflows. Sediment inflows and outflows both had a changing point in 1991. Rainfall was the most important factor affect-
ing the variation of streamflow. The streamflow showed a decreasing trend from 1993 to 2015, which was related to the increas-

ing development and utilization of water resources in the basin. Decrease in sediment was mainly from the upstream reservoir

rFE B #3:2018-09-10 & E AH#E:2018-12-12 [ & H AR BF 1] : 2019-03-11

4% tH AR - htp: //kns. cnki. net/kems/detail/13. 1334, TV. 20190311. 1154. 006. html

EATR : [HFE A A HFR (2017 YFC0405602)

{EH A BEVEHE (1993—) Lo WAL AR E N, 2B 33 81 7 2 BT R FSY. E-mail : fanxianl26@126. com

BIEMEE AREZE 1956 B A RN Uz - A 0, 322 A S 30 o 2% K] BRIEAEAFSE . E-mail : xuguob@sina. com



%174 £ 3 M wAALHE S AFFE 2019 4 6 A

constructions. The main reasons for the changing points were the engineering projects of the Huaihe River started in 1991,

which included the reconstruction of reservoirs and conservation countermeasures of water and soil.

Key words: The Hongze Lake;streamflow and sediment; trend analysis; Mann-Kendall Pettitt test
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Fig. 1 Water system of the Hongze Lake
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Fig. 2 The annual streamflow and sediment of the Hongze Lake
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sediment inflows and outflows of the Hongze Lake
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Fig. 3 M-K statistic of annual streamflow and sediment inflows and outflows of the Hongze Lake
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Fig. 6 Precipitation, sediment inflows (a) and M-K statistic (b) of the Hongze Lake
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Tab. 3 Water consumption in the Huaihe basin from 1993 to 2015
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Fig. 7 The relationship between sediment amount and the total

volume of the reservoirs in the upper reaches of the Hongze Lake
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