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Abstract: Based on hydrodynamic, water quality, and aquatic ecology models, the ecological flow requirements needed to meet
water quality standards, suppress algal blooms, and support fish spawning in the middle and lower Hanjiang River were quantified,
and temporally and spatially coupled ecological flow regimes by period, type, and region were proposed. The spatiotemporal
coupling indicated that ecological flows at the Huangjiagang, Xiangyang, Huangzhuang, Shayang, and Xiantao sections ranged from
330~904m*/s, 366~1135m’/s, 514~1160m’/s, 632~1236m’/s, and 486~1013m’/s, respectively. From February to April of the
subsequent year, ecological flow was governed by algal bloom control requirements; from June to September, it was driven by water
quality compliance; and from October to November, it was dictated by fish spawning needs. During the dry season, ecological flow
in the midstream region was determined by algal bloom prevention and control, whereas in the downstream section it was determined
by fish spawning requirements. During the flood season, ecological flow across the entire middle and lower Hanjiang River was
governed by the attainment of water quality standards. This work provided a new perspective for the systematic study of ecological
flow in rivers and offered scientific evidence and a theoretical foundation for river ecosystem improvement and related engineering
applications.
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velocities of the four major Chinese carps(model
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River (including confidence intervals)(m’/s)
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