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Fig. 1 Location of the Yanzhiba branch and sketch map of monitoring station layout
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Design schemes and effectiveness for open channel diversion at the Yanzhiba branch
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2 18 1100 40 40 30 28 15—20
3 24 1300 40 40 40 32 15—20
4 30 1900 40 40 40 40 15—20
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OPEN-CHANNEL DIVERSION ON IMPROVING WATER TEMPERATURE AT
THE NATURAL SPAWNING EXPERIMENTAL GROUND FOR CHINESE
STURGEON IN THE YANZHIBA BRANCH, YICHANG

DAI Ling-Quan', JIANG Wei', LI Zhi-Yuan', CHANG Jian-Bo"?, SU Wei', LIU Xuan',
LI Qiu-PingS, ZHU Jia-Zhi' and CAO Guang-Rong1

(1. National Engineering Research Center of Eco-environment Protection for Yangtze River Economic Belt, China Three Gorges
Corporation, Wuhan 430014, China; 2. School of Water Resources and Hydropower, Wuhan University, Wuhan 430072,
China; 3. Three Gorges Bureau of Hydrological and Water Resources Survey, Hydrology Bureau of
Changjiang Water Resources, Yichang 443002, China)

Abstract: To address the functional decline of the natural spawning ground for Chinese sturgeon downstream of the
Gezhouba Dam and the water temperature constraints in the construction of an alternative experimental ground, this
study selected a potential natural spawning site for Chinese sturgeon—the right-bank branch channel of the Yanzhiba
reach in Yichang-as the research area, focusing on the problems of excessive water temperature drop and significant
diurnal variation during the experimental period caused by poor water exchange in the branch channel. First, the suita-
ble water temperature range for natural spawning of Chinese sturgeon was determined based on historical data. Second,
through field monitoring and a coupled hydrodynamic-water temperature model, the causes of water temperature diffe-
rences between the branch channel and the main Yangtze River channel under disconnected conditions were revealed.
On this basis, four open-channel diversion schemes were designed to quantitatively evaluate the improvement effects of
different diversion schemes on water temperature in the branch channel. The results show that under disconnected
conditions during the experimental period (November—December), the water temperature in the branch channel is domi-
nated by air temperature changes, being 2.0—5.0°C lower than that in the main channel with a rapid cooling rate, lead-
ing to a significant shortening of the suitable water temperature window for natural spawning of Chinese sturgeon.
Open-channel diversion can effectively reshape the water temperature field of the branch channel, synchronizing the
water temperature within a certain distance downstream of the open channel with the thermal rhythm of the main chan-
nel, thereby delaying the time when the water temperature drops to the lower spawning limit from mid-November to
late December, and extending the suitable experimental window to about 40d. The effects of different open-channel
scales on water temperature improvement in the branch channel were analyzed, demonstrating the economic viability
and feasibility of a water temperature regulation strategy based on a small-scale excavation volume. Based on the
recommended scheme, a natural spawning experiment of Chinese sturgeon was carried out in the upstream section of
the Yanzhiba branch channel in 2025 and achieved success, verifying the practical effect of open-channel diversion in
maintaining water temperature. This study reveals for the first time the maintenance mechanism and improvement
effect of open-channel diversion on water temperature in the Yanzhiba branch channel, providing scientific basis and
key technical support for the site selection of natural spawning experimental grounds for Chinese sturgeon.

Key words: Natural spawning; Yanzhiba branch; Open-channel water diversion; Coupled hydrodynamic-water tempe-
rature model; Water temperature; Chinese sturgeon
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