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Fig.1 Schematic diagram of the cascaded reservoirs

in the middle reaches of the Jinsha River
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Tab.1 Engineering characteristics of the cascaded reservoirs in the middle reaches of the Jinsha River
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Fig.5 Ecological flow progress simulating the natural hydrological regime of the cascaded reservoirs
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Tab.2 Comparison of the ecological flow progress simulating the natural hydrological regime

and natural long-series runoff
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Fig.7 Typical operation schemes of the cascaded reservoirs in the middle reaches of the Jinsha River
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Medium and Long—term Multi—Objective Operation of Cascaded Reservoirs to
Maintain Ecological Flow and Simulate the Natural Hydrological Regime

CUI Fu-ning!, ZHU Di?, BU Hui?, GUO Wei?, WANG Lin?

(1. Yunnan Huadian Jinsha River Middle Reaches Hydropower Development Co., Ltd,
Kunming 650000, P. R. China;
2. Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010, P. R. China)

Abstract: At present, little research has been conducted on the medium and long—term ecological flow
operation of cascaded reservoirs from the perspective of the hydrological regime. In this study, six cascad-
ed reservoirs (Liyuan, Ahai, Jinanqiao, Longkaikou, Ludila and Guanyinyan reservoirs) on the middle
reaches of Jinsha River were selected for a case study, and we studied medium and Long—term multi—ob-
jective ecological flow operation of these cascaded reservoirs. Based on 10—day runoff series for the six
reservoirs from 1953 to 2015, we derived an ecological flow mimicking the natural hydrological regime us-
ing simultaneous backward reduction (SBR). The multi—objective ecological flow operation model of the
cascaded reservoirs was then established with two aims: minimizing the dynamic time warping (DTW) dis-
tance of reservoir discharge and maintaining ecological flow and maximizing hydropower generation of
the cascaded reservoirs. The “parameter—optimization” method was used to develop the model and opti-
mize ecological flow. Results show that the ecological flow derived by SBR showed seasonal fluctuations
and differences between upstream and downstream, similar to the natural hydrological regime. Compared
with the original ecological operation of the cascaded reservoirs, the optimal operation scheme improved
ecological and hydroelectric benefits through runoff regulation while increasing hydroelectrical generation
capacity by 511 x 108 kW-h (1.35%) and reducing DTW distance to 134 253 (3.85%) without influencing
the ecological and hydroelectric objectives. This research provides a reference for medium and long term
ecological flow operation of cascaded reservoirs.

Key words: ecological flow; dynamic time warping; scenario reduction; cascaded reservoirs; middle
reach of the Jinsha River



