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Tab. 1 The meaning of each feature point in the simplified 2D
geometric model of the fish body in top view
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Fig. 4 Image recognition and model building
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A. The head end point of the fish; B. The tail end point of the fish;
C. The midpoint of the transverse axis of the fish; D. The second
slope mutation point from left to right on the concave side of the
fish during the tail swing; E. The hinge point; F. The lowest point

(or highest point) from top to bottom during the tail swing of the
fish
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Fig. 5 Hot spot diagram of tail-beat position
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Tab. 2 Synchronization rate of tail-beat angle and water flow rate

increase/decrease
6 . EEZES B8 L G 5 BBz
Test fish ~ Synchronous rate|| Test fish ~ Synchronous rate
number (%) number (%)
1 53 6 22
2 43 7 58
3 33 8 48
4 46 9 44
5 53 10 41
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Tab. 3 Statistics of the most significant tail-beat patterns of 10
fish
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Tab. 4 The mean value of contribution rate and its corresponding
angle between the glide direction and the negative direction of
water flow
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Fig. 11 Slide velocity coefficient distribution and box line
diagram
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RESPONSE OF “BURST AND GLIDING” BEHAVIOR TO HYDRODYNAMIC
CONDITIONS DURING UPSTREAMING IN THE SCHIZOTHORAX PRENANTI

LI Qin-Zhi', DENG Yue-Xi', TANG Xi-Liang’, YAN Zhong-Luan’, WANG Xiao-Ming’,
LU Jing—Ying3, LIJia and AN Rui-Dong1
(1. State Key Lab of Hydraulics and Mountain River Engineering, Sichuan University, Chengdu 610065, China;

2. China Three Gorges Construction Engineering Corporation, Chengdu 610041, China;
3. China Three Gorges Corporation, Wuhan 430010, China)

Abstract: This study focuses on the endemic fish species of the southwestern mountainous region, Schizothorax pre-
nanti, and quantitatively decoded its swimming behavior patterns to find its preferred hydrodynamic conditions and es-
tablished a relational link between water flow conditions and ecological behavior. A flume with a flow gradient was
used to create non-uniform flow field conditions and to obtain video images of the upstream movement of the fish in an
indoor test flume. Using the image recognition technology, we calculated the swimming kinetic indicators of tail-beat
angle and tail-beat frequency during the whole process of upstreaming, and realized the coupling study of ecology and
hydrodynamics on this basis. The present study showed that the Schizothorax prenanti preferred to adapt to the non-
uniform flow field by changing the tail-beat angle and tail-beat frequency at the flow gradient during the upstream pro-
cess. Under the present experimental conditions, the preferred tail-beat angle ranged from 25° to 35°, the preferred tail-
beat frequency ranged from 2.5 to 3.5 times/s, and the preferred flow velocity ranged from 0.20 to 0.40 m/s. With the
increase of water velocity, the tail-beat angle showed a gradual decrease. The preference of the fish is to accelerate the
tailing sprint in the area where the flow velocity changes from large to small, and the preference is for the tail-beat
mode where the tail-beat angle changes to “weak-strong-weak”. The coefficient of gliding velocity was introduced in
the gliding stage to quantify the coupling relationship between the tail-beat angle, gliding distance and flow velocity,
and to calculate the contribution of the gliding distance to the displacement in the negative direction of the flow to ob-
tain the angle between the gliding direction and the negative direction of the flow. It is shown that the value range of the
coefficient of gliding flow velocity is representative at 1.0—3.0, and the preference range of the floundering splittail for
the angle between the gliding direction and the negative direction of water flow is 40°~—60°. This paper uses a multi-in-
dicator quantitative evaluation method to further meet the construction needs of overfishing facilities with complex
flow fields as background conditions.

Key words: Upstream; Hydrodynamics; Ecological behavior; “Burst and gliding”; Image recognition; Schizothorax
prenanti
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