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Impacts of the operation of the Three Gorges Reservoir on the lake water level of
Lake Dongting

HUANG Qun, SUN Zhandong & JIANG Jiahu
( State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P. R. China)

Abstract. Hydrological regime of Lake Dongting is the overlap of discharge from Yangtze River and four other inlets around the lake
(i.e. Xiang, Zi, Yuan and Li Rivers). The operation of the Three Gorges Reservoir (TGR) inevitably disturbs this hydrological
regime. In this paper, the water level processes of Chenglingji Station (outlet of Lake Dongting) were simulated by using BP neu-
ral networks, to evaluate the independent proportion/weight of water level change caused by the operation of the TGR. In the train-
ing phase, the average daily outflow discharge of TGR and the synthetic discharge of other four inlets were chosen as inputs, and
the water level of Chenglingji Station as output. In the implementation phase, the outflow discharge of TGR was replaced with the
inflow to simulate the water level process without regulation of TGR. The results indicate that significant impacts have been intro-
duced due to the runoff regulation of the reservoir. The water level dropped 2. 03m in 2006 and 2. 11m in 2009 during the reservoir
storage period, and the extreme drop was up to 3.30m and 3. 12m, respectively. In view of its potential impacts on the structure
and function of lake wetlands, proper attention should be paid to this occurrence.
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Tab. 1 Comparison of MSE and R under different input data patterns
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Fig. 1 Changes of fitting error structures for water level of Chenglingji Station
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Fig. 2 Output of the water level process of Chenglingji Station
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Fig. 3 Relationship between water level of Chenglingji Station and discharge of the TGR,

synthetic discharge of four inlets
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Fig. 4 Output of water level process of Chenglingji Station without regulation of the TGR
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Tab. 2 Changes of water level of Chenglingji Station caused by water storage of the Three Gorges Reservoir

LS UG D PR U (m) TR B IR (m)
2003.6.1 —2003.6.10 0.59 1.87
2006.9.20 —2006. 10. 27 2.03 3.30
2007.9.25 ~2007. 10.23 0.63 1.41
2008.9.28 ~2008.11.4 0.71 1.39
2009.9.15 ~2009. 10.31 2.11 3.12
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Fig. 5 Comparison of water level in 2006 and 2009 with that in 1990s at Chenglingji Station
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