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Variations in sediment concentration and velocity after turbidity current confluence in submarine canyon
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Abstract: High-speed turbidity currents are very destructive and threaten the safety of seabed constructions. An important channel for turbidity
currents to move to the deep sea is submarine canyons, of which many have multiple branches. Once a branch meets the canyon with turbidity
currents, the sand content and the velocity of turbidity currents could be increased, and so the destructive power. We studied the changes in sand
content and movement velocity of turbidity currents in branch canyons converging into the main canyon, to which the scenario of turbidity
currents in main-canyon-only was compared. Result show that the height, sand content and velocity of turbidity currents were increased at the
head when confluence occurred, and decreased after the confluence occurred. However, the sand content and the velocity were still larger than
those without confluence. This study provided guidelines for site selection and velocity calculation for field monitoring when turbidity currents
confluence occurs in branch canyons.
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Fig.l Image of the submarine canyon confluence model

a: top view of the model, b: model terrain contours.
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Fig.3 Particle size gradation curve of the soil sample tested
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Table 1 Configuration in initial sand content in the turbidity
current experiment
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Table 2 Correspondence between sand content sample serial
number and sampling box layer
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F5 ARG 1 5
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Table 3 Comparison between the maximum simulated currents
velocity and the maximum experimental flow velocity for turbidity

flow with initial sand content of 200 g/L
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a: Confluence point Sy, b: continued flow point S,.
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Fig.5 Variation in sand content in each layer of turbidity currents with initial turbidity currents sand content in main

flow and confluence scenarios
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a: model stereogram, b: meshing.
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a: Main current scenario at v, b: main current scenario at vg, c: confluence scenario at v, d: confluence scenario at vg.
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Fig.8 Vertical velocity profiles of turbidity currents at sampling points S; and S,

a, ¢, e, g, i: Vertical velocity profile at Si; b, d, f, h, j: vertical velocity profile at S,. The negative values of velocity represent reverse flow.
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Fig.9 Simulation results of turbidity flow at 200 g/L in the main currents scenario

a: turbidity currents arrives at Sy, b: turbidity currents arrives at S,.
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