Geophysical Research Abstracts
Vol. 19, EGU2017-15629, 2017 EG U
EGU General Assembly 2017

© Author(s) 2017. CC Attribution 3.0 License.

Propagation of acoustic-gravity waves in arctic zones with elastic
ice-sheets

Usama Kadri (1,2), Ali Abdolali (3), and James T. Kirby (3)

(1) School of Mathematics, Cardiff University, Cardiff, CF24 4AG, UK, (2) Department of Mathematics, Massachusetts
Institute of Technology, 77 Mass Ave, Cambridge 02139, MA, USA, (3) Center for Applied Coastal Research, Department of
Civil and Environmental Engineering, University of Delaware, Newark, DE 19716, USA

We present an analytical solution of the boundary value problem of propagating acoustic-gravity waves generated
in the ocean by earthquakes or ice-quakes in arctic zones. At the surface, we assume elastic ice-sheets of a variable
thickness, and show that the propagating acoustic-gravity modes have different mode shape than originally derived
by Ref. [1] for a rigid ice-sheet settings. Computationally, we couple the ice-sheet problem with the free surface
model by Ref. [2] representing shrinking ice blocks in realistic sea state, where the randomly oriented ice-sheets
cause inter modal transition at the edges and multidirectional reflections. We then derive a depth-integrated
equation valid for spatially slowly varying thickness of ice-sheet and water depth. Surprisingly, and unlike the
free-surface setting, here it is found that the higher acoustic-gravity modes exhibit a larger contribution. These
modes travel at the speed of sound in water carrying information on their source, e.g. ice-sheet motion or sub-
marine earthquake, providing various implications for ocean monitoring and detection of quakes. In addition, we
found that the propagating acoustic-gravity modes can result in orbital displacements of fluid parcels sufficiently
high that may contribute to deep ocean currents and circulation, as postulated by Refs. [1, 3].

References

[1] U. Kadri, 2016. Generation of Hydroacoustic Waves by an Oscillating Ice Block in Arctic Zones. Ad-
vances in Acoustics and Vibration, 2016, Article ID 8076108, 7 pages http://dx.doi.org/10.1155/2016/8076108
[2] A. Abdolali, J. T. Kirby and G. Bellotti, 2015, Depth-integrated equation for hydro-acoustic waves with bottom
damping, J. Fluid Mech., 766, R1 doi:10.1017/jfm.2015.37

[3] U. Kadri, 2014. Deep ocean water transportation by acoustic?gravity waves. J. Geophys. Res. Oceans, 119,
doi:10.1002/2014JC010234



