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Fig. 2 Relations between water levels at hydrological stations in Dongting Lake and Chenglingji station
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Analysis of the critical relationship between the water
levels of Dongting LLake and Chenglingji station *
SUN Zhaohua, LI Qi, YAN Xin, LUO Fangbing

(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: The relationship between the water levels in Dongting Lake and Chenglingji station was investigated using
long-term hydrology data record and the hydraulics theory. The mechanisms of the changing water level relationship be-
tween the two regions were discussed, and the critical condition in the changing process was analyzed. Furthermore,
the impact of the Three Georges Project on the water level linkage was examined. Theoretical analysis showed that the
relationship between the water levels in Dongting Lake and Chenglingji station agreed with the monotonic exponential
function under fixed discharge. Considering distance and morphology of the lake bed, an empirical model was estab-
lished to estimate the water level in Dongting Lake. Based on the empirical model, the water level variations of the
Dongting Lake was estimated all throughout the ranges of inflow discharges and water level stages at the lake outlet by
extrapolation from the observed data. Based on these calculations, rating curves of the water level relationships
between Dongting Lake and Chenglingji station were established with lake inflow as parameters. Therefore, it was
found that the combination of inflow discharge and water level at Chenglingji station can be divided into three types, as
follows ; no-effect zone, influencing zone, and determining zone in the coordinate plane. Based on the definition of
critical condition, the threshold lines between the three zones were quantitatively determined. The water level estima-
tion methods in different parts of the lake under the conditions of the three zones were proposed separately. Finally,
the impact of the Three Georges Project on the critical condition and threshold lines were evaluated along with the ob-
served data. The hydraulic linkage between Dongting Lake and Chenglingji station slightly changed after dam impound-

ment.

Key words: correlation between water levels; backwater effect; Dongting Lake; Yangtze River
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