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Abstract

The Yangtze River exerts an influence on the hydrologic regime of Dongting Lake through the diversion
at the three outlets and the backwater effect at the lake outlet. Firstly, a multi-reservoir regulation
model is established based on 21 reservoirs in the upper Yangtze River, and discharge at Yichang sta-
tion can be calculated. Then, an empirical correlation model is developed to forecast the water level at
Lujiao station and the discharge at Chenglingji station from the discharges at Yichang and Sishui, based
on the backwater effect by the Yangtze River. With the discharges at Yichang station under natural con-
ditions and multi-reservoir regulation taken as input respectively, the effects of multi-reservoir regula-
tion on the hydrological regime in Dongting Lake are analyzed by comparing the output results. Results
show that: 1) the average water level at Lujiao station decreases by 0.75 m and 1.25 m, and the average
discharge at Chenglingji station decreases by 1060 m3/s and 1029 m3/s in September and October, re-
spectively; 2) during the water storage period in the normal flow year, the average water level at Jianli
and Lujiao station decreases by 2.2 m and 1.9 m, respectively, the discharge at Chenglingji station in-
creases first and then decreases, and the average rate decreases by 2207 m3/s. It is demonstrated that
the multi-reservoir regulation has a great impact on the water resources in Dongting Lake, and the de-
gree of impact during the storage period depends on the minimum outflow discharge of the Three
Gorges reservoir.
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Figure 1. Sketch map of reservoirs in the upper Yangtze River
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Table 1. Storage capacity of reservoirs in the upper Yangtze River (100 million m®)
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Figure 2. Comparison of natural runoff and regulated outflow of Three Gorges reservoir
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Figure 3. Comparison of the observed and simulated discharges at Chenglingji station
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Figure 4. Comparison of natural and regulated flow at Chenglingji station
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Table 2. Changes of average discharge/water level after multi-reservoir regulation during 1956~2010
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Figure 6. Comparison of natural and regulated discharges and water level in normal year (1970)
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Figure 7. Comparison of natural and regulated discharges and water level in dry year (2006)
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