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Abstract The dynamics of the gravity currents interacting with sloping and overhanging barrier are investigated by laboratory experiments. Gravity currents are generated in a Perspex
tank and an image analysis technique is applied to evaluate the instantaneous density fields. A wide range of slope angles are tested. The position of the incoming gravity currents and
outgoing bores for flows reflected is evaluated and discussed. The analysis performed shows how a complex topography strongly affects the dynamics of the dense current and,
consequently, emphasizes a more articulated dynamic in the overhangs cases.
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The aim of this study was to investigate how

topographic features of the domain affect the dynamics

of the gravity current.

Despite the initial development of the current exhibiting

a similar behavior for both cases, when the dense flow

approaches the barrier, the deceleration of the current

is greater in the Overhang case than in the Up-Slope.

As a consequence, the reverse flow presents a quite

different behaviour. Furthermore, the density fields

analysis emphasizes a more complex dynamics in the

Overhangs cases related to the presence of the barrier.

Results

Fig.1: Sketch of the tank used to perform laboratory experiments 

respectively a) slope and b) overhang barrier cases.

Interaction of gravity currents with slopes and overhangs

The instantaneous front position and the reflected bore 

position were studied by the instantaneous width averaged 

density field, 𝜌∗ =
𝜌 𝑥,𝑦,𝑡 −𝜌0

𝜌1−𝜌0
, obtained trough a pixel based

image analysis technique. 

The experimental front position is defined by using the 
non-dimensional iso-density contours at 𝜌∗ = 2%, while 
the reflected current position is defined adopting the non-
dimensional iso-density contours at 𝜌∗ = 50% (Fig.2). 

Fig.2: Non dimensional density fields of laboratory experiments. Fig.3: The dimensionless front position and outgoing bores for flows 

reflected from Up-Slopes a) and Overhangs b).

The dimensionless front/outgoing bore position, 𝑥∗ = 𝑥/𝐿0, 
versus the dimensionless time, 𝑡∗ = 𝑡/𝑡0, for the Up-Slope
cases and the Overhangs cases are shown in Fig.3.

In the Up-Slope cases (Fig.3a), the current is characterized 
by a constant front speed until it reaches the slope (red 
line) where it starts to decelerate as it flows up the slope 
while a reflected bore propagates back upstream. A 
negative correlation is observed between the slope angle 
𝜗 and the start time of reflection. 

In the Overhang case (Fig.3b), the current decelerates as it 
approaches the foot of the barrier being affected by its 
presence. In this case the reflection starts in a close range 
of time for all the experiments regardless of the value of 𝜗.
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