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Study on Effects of Submerged Vegetation on
Gravity Currents Dynamics

LIN Yindian, XIONG Jie, ZHU Zhongfang
(Ocean College, Zhejiang University, Zhoushan 316021, China)

Abstract: To study the movement characteristics of gravity
taking the
vegetation in natural rivers as prototype, and front velocity of

currents propagated submerged vegetation,

gravity currents represented velocity of gravity currents. The
results showed that gravity currents propagated the short
vegetation (length 30 cm, height 3 cm), it ridded on the top
of vegetation and moved forward, and then contain the typical
contour outflow the vegetation; presented a movement
process that accelerated first, followed by uniform forward,
then decreased , and finally slowed down. When gravity

currents propagated the long vegetation (length 80 ¢cm, height

ks H#H . 2018—06—30

6 cm), part of it was blocked behind the vegetation and only a
part of gravity currents out of vegetation and moved forward,
represented the process of first accelerating, then uniform
velocity, then rapidly decelerating, and finally slow velocity.
The movement process of gravity currents was divided into
slumping phase and self-similar phase, and the blocking effect
of vegetation can reduce the position of slumping phase
translated into self-similar phase, and transform position was
negatively related to the barrier effect of vegetation, but it
The
vorticity values at the interface between gravity currents and

was not related to the density of gravity currents.

environmental water was positive, and it was negative at the
interface with horizontal bed. When the vegetation had a
strong blocking effect, the mixing and entrainment effect was
weak after gravity current propagated out of vegetation, and
the outflow positively correlated with the density of gravity
currents.

Key words: gravity current; experiment; submerged

vegetation; particle image velocimetry
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Fig.1 Setup of the experimental flume for lock-exchange gravity currents and arrangement of simulated vegetation
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Tab.1 Experimental runs and parameters

;

T I;Jr{ I;Il;/ S/% (m[:, ;2) (cmu:réfz) Re Fr
1 0 0 0.48 3.74 3.08 4615 0.41
2 0 0 0.98 7.38 4. 39 6581 0.42
3 0 0 1.55 11.51 5.10 7681 0.39
4 30 3 0.48 3.74 1.97 2954 0.26
5 30 3 0.98 7.38 2. 83 4246 0. 27
6 30 3 1.55 11.51 3. 66 5045 0.26
7 30 6 0. 48 3.74 1. 67 2507 0.22
8 30 6 0.98 7.38 2.52 3778 0.24
9 30 6 1.55 11.51 3.19 4785 0.24
10 80 3 0. 48 3.74 0.99 1491 0.13
11 80 3 0.98 7.38 1.18 1763 0.11
12 80 3 1.55 11.51 1.48 2212 0.11
13 80 6 0.48 3.74 0. 88 1323 0.11
14 80 6 0.98 7.38 1.17 1755 0.11
15 80 6 1.55 11.51 1.47 2204 0.11
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