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Cavity cloud generated by seismic 
air-gun arrays  ̶ comparing video 
recordings to modeling
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Field Measurement with a Broad-band Hydrophone (125 kHz):

Background Noise

Single Air-gun 300 in3

Single Array 1500 in3

Full Array 2730 in3 (with three sub-
arrays)

Why only the Full 
array has a high-
frequency content?
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Source is a full air-gun 
array.  
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Underlying mechanism for 
high-frequencies (>10 kHz) in 

seismic air-gun arrays?
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Ghost cavitation 
hypothesis by 
Martin Landrø et al. 
(2011)
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Where and When?

Individual Cavity Signatures

Propagation of Cavities

Superposition of Cavities

Khodabandeloo, B., Landrø, M. and Hanssen, A., 2017. Acous<c genera<on of underwater cavi<es—Comparing modeled and measured 
acous<c signals generated by seismic air gun arrays. The Journal of the Acous1cal Society of America, 141(4), pp.2661-2672.

Ghost Cavitation Cloud Modeling 
Technique:
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Total 
Pressure

Es$ma$ng pressure around a seismic air-gun array:
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Response of a microbubble to the pressure variations at points A 
and B:
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!(#): the -me dependent radius of the cavity, 
-, /: density and  sound speed of undisturbed water,
+: is the dynamic viscosity of water. 
1: water surface tension 
23: The pressure inside the cavity, 
2: external pressure
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Bubble dynamics equation (Prosperetti and Lezzi, 1986):
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Field measurement

Simulation results 

Khodabandeloo, B., Landrø, M. and Hanssen, A., 2017. Acous<c genera<on of underwater cavi<es—Comparing modeled and measured acous<c signals 
generated by seismic air gun arrays. The Journal of the Acous1cal Society of America, 141(4), pp.2661-2672.
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Gun 
13 & 14 Gun 

11 & 12

Gun 
15 & 16
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Modeled Cavity cloud:
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14Khodabandeloo, B., and Landrø, M., Acous8cally induced cavity cloud generated by air-gun arrays ̶ comparing video 
recordings and acous8c data to modeling. SubmiCed to The Journal of the Acous1cal Society of America.
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Conclusions
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Modeled Cavity cloud (all air-gun ac3vated simultaneously) :
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Gun 
13 & 14 Gun 

11 & 12

Gun 
15 & 16



Air-gun:
High Pressure 
Air (~137 bar)

Air-gun Ports

Shuttle
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