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Fig.1 Location of primary spawning sites of the four

major Chinese carps in the mid-lower Hanjiang River
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Fig.2 Relationship between water level and flow
rate of the spawning grounds of the four major

Chinese carps in Pengshi and Xiantao reaches
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Tab.1 Relationship between ecological flow and
river habitat health
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Fig.3 Relationship of the spawning suitability index for four major Chinese carps with flow

velocity and water depth
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Tab.3 Calculation of ecological flow using four hydrological methods
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Fig.4 Distribution of suitable habitats for the four major Chinese carps under typical flow conditions in

different reaches of the mid—-lower Hanjiang River
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Fig.5 Relationship between suitable habitat area of the four major Chinese carps and flow rate in different

reaches of the mid-lower Hanjiang River
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characteristics during the breeding period
of the four major Chinese carps
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Ecological Flow in the Mid—-lower Hanjiang River Based on Spawning
Demands of the Four Major Chinese Carps

ZHANG Hui'?, ZENG Chen-jun'?, LI Ting!?, HE Shu-feng'?, MO Kang-le!~,
YANG Pei-si'?, CHEN Qiu-wen!?

(1. State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering,
Nanjing Hydraulic Research Institute, Nanjing 210029, P.R. China;
2. Center for Eco—environmental Research, Nanjing Hydraulic Research Institute, Nanjing 210029, P.R. China)

Abstract: The hydrologic regime and ecology of the middle and lower Hanjiang River have changed
dramatically due to cascaded hydropower development. Ecological flow is fundamental to river habitat
health and important for fish resource restoration. In this study, we obtained hydrological data for the
Pengshi and Xiantao reaches from 1960 to 2018 and calculated the minimum ecological flow using four
common methods. Then, the optimal ecological flow for spawning of the four major Chinese carps was
estimated using a habitat model. Finally, the ecological flow necessary to meet spawning requirements of
the four major Chinese carps was comprehensively determined by incorporating the pulse design from
May to August (based on the minimum ecological flow), the optimal ecological flow, and the eco—hydro-
logical characteristics that promote spawning. Results show that the Lyon and 7Q10 hydrological methods
were most suitable for calculating the minimum ecological flow in the mid—lower Hanjiang River, and
that the calculated minimum ecological flow ranged from 294—863 m?/s. Based on habitat model calcula-
tions, the optimal range of ecological flow for spawning of the four major Chinese carps in the Pengshi
and Xiantao reaches was 1 233—3 950 m?/s. If the daily increase in flow is in the range of 139.1-534.8 m%/s,
over a 5 day period, the flow regime will provide favorable spawning conditions for the four major
Chinese carps. This study provides a scientific reference for conserving the four major Chinese carps and
optimizing the ecological regulation of cascaded power stations in the mid—lower Hanjiang River.

Key words: mid—lower Hanjiang River; four major Chinese carps; ecological flow; hydrological method;
habitat model



