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Tab.1 Basic information of the existing hydropower plants and referenced

hydrological stations below Shuangjiangkou Dam
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Tab. 2 Variation trend tests for annual runoff

from existing hydropower plants below
Shuangjiangkou Dam (1959-2021)
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Tab. 3 Variation trend tests for annual runoff from
the primary hydrological stations below
Shuangjiangkou Dam (1959-2021)
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Tab. 4 Results for each method of
calculating ecological base flow
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Fig.1 Comparative analysis of the current,

recommended, and calculated target values

for the ecological base flow in Dadu River
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of the calculated ecological base flow
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Assessment of Ecological Base Flow Targets for Cascaded Hydropower
Plants on Dadu River
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Abstract : Ecological flow is crucial for maintaining the structure and function of aquatic ecosys-
tems in rivers and lakes, and the ecological base flow has been recognized as the minimum required
to maintain the ecological function of aquatic ecosystems. The Dadu River basin is important for
both hydropower development and biodiversity conservation in China and it is therefore important to
conduct regular assessments of ecological base flow targets. In this study, five methods were used
to calculate target values of ecological base flow for the cascaded hydropower plants on Dadu River,
including Tennant, Texas, Q90, multi—year average monthly minimum flow, and the Northern Great
Plains Resource Program (NGPRP). A reference range of ecological base flow targets was estab-
lished based on the minimum, maximum and average values of each river reach, in order to meet
the respective targets of bottom line, good status line and moderate status line for ecological base
flow. The retrospective assessment of ecological base flow targets in Dadu River was then carried
out using the three—line range system. Results show that the current ecological base flow is suitable
in most control sections. Controversies about the connotations and applicable boundary conditions
for ecological base flow resulting from different historical scenarios and industries make it difficult
to regulate ecological base flow for hydraulic projects. We thus provide a double—indexed control
method for meeting ecological base flow targets for cascaded hydropower plants on Dadu River. It
is recommended that the ecological base flow targets for Shuangjiangkou, Houziyan, Shenxigou,
Gongzui and Tongjiezi hydropower stations are set at daily and instantaneous dual control values of
121/52, 160/78, 327/188, 366/149 and 366/236 m?®/s respectively, while Shawan and Angu hydro-
power stations are both set at 366 m?/s, respectively. Our study provides an effective method for ret-
rospective evaluation of ecological base flow targets at the watershed scale, and guidance for future
ecological base flow research and management.

Key words: ecological base flow; retrospective assessment; double—indexed control method; Dadu River



