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ABSTRACT 

 
Earthquake creates waves of energy, e.g. direct shock acoustic waves (SAWs) and Rayleigh 
wave induced acoustic waves (RAWs). In the event of an earthquake occurring beneath the sea, 
atmospheric gravity waves (AGWs) are also generated.  If the earthquake is large enough (Mw > 
6), SAWs, RAWs and AGWs induce detectable ionospheric plasma perturbations and also can 
generate appreciable wave amplitudes in upper atmosphere airglow. The ionospheric 
perturbations, in term of Total Electron Content (TEC) vitiation depends on the Lithosphere-
atmosphere-Ionosphere (LAI) coupling for each one of the above mentioned waves. 

Detecting these seismo-ionospheric signals, by means of SAWs, RAWs and AGWs, turns out to 
offer a possible remote sensing of seismic signals [1, 3, 4] mainly for the two reasons (i) by 
continuity of vertical displacement at the surface, the atmosphere is then forced to move with the 
same vertical velocity as the ground/ sea surface and (ii) conservation of kinetic energy and the 
exponential decrease of air density with the height. Another advantage is that it is easier to detect 
waves propagating in ionospheric plasma, more than in neutral atmosphere because of the radio-
propagation properties (dispersive nature) of plasma. 

Both ground and satellite based advanced radio techniques, such as HF Doppler sounding, 
DEMETER, Over The Horizon (OTH) radar, GPS etc. are being used in monitoring ionospheric 
plasma perturbations. In this presentation, we considered earthquakes Mw > 7 during 2004-2015 
and investigated their manifestations in terms of ionospheric TEC, airglow anomalies and heat 
dissipation. To accomplish this study, we have used GPS, airglow [2] and satellite infrared 
imageries respectively. Some of the seismo-ionospheric characteristics, pertaining to recent 
earthquake including 2015 Nepal, 2015 Illapel earthquake are addressed.  
  
Key words:Lithosphere-atmosphere-Ionosphere coupling, GPS TEC perturbations. 

 
 
References:  
 
[1] Astafyeva, E.I., Afraimovich, E.L. (2006) Long-distance propagation of traveling 

mailto:gopiseemala@iigs.iigm.res.in


ionospheric disturbances caused by the great Sumatra-Andaman earthquake on 26 December 
2004. Earth Planet Space, 58(8), 1025–1031. 
 
[2] Makela, J.J., Lognonné, P., Hébert,H.,Gehrels,T.,Rolland, L.,Allgeyer, S.,Kherani, 
A.,Occhipinti, G.,Astafyeva, E.,Coïsson, P.,Loevenbruck, A.,Clévédé, E., Kelley, M.C.,and 
Lamouroux, J., (2011), Imaging and modelingthe ionospheric airglow response over Hawaii 
to the tsunami generated by the Tohoku earthquake of 11 March 2011, Geophys.Res. Lett., 
38, doi:10.1029/2011GL047860. 
 
[3] Philippe Lognonne´, Juliette Artru, Raphael Garcia, Franc-ois Crespon, Vesna Ducic, Eric 
Jeansou, Giovani Occhipinti, Je´roˆme Helbert, Guilhelm Moreaux, Pierre-Emmanuel Godet, (2006) 
Ground-based GPS imaging of ionospheric post-seismic signal, Planetary and Space Science 54 
(2006) 528–540. 
 
[4] Reddy, C. D., and G. K. Seemala (2015), Two-mode ionospheric response and Rayleigh 
wave group velocity distribution reckoned from GPS measurement following Mw 7.8 Nepal 
earthquake on 25 April 2015, J. Geophys. Res. Space Physics, 120, 
doi:10.1002/2015JA021502. 


