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In this study we are exploring retrospectively/prospectively the potential of atmospheric 
and ionospheric signals to alert for large earthquakes. A new R&D geospace approach 
has been developed studying specific physical parameters variation in the atmosphere and 
ionosphere that we found connect with the earthquake preparation processes. We 
developed our approach based on the Lithosphere-Atmosphere - Ionosphere coupling 
(LAIC) concept. A detail summary of our approach will be subsequently published in a 
new volume as part of the AGU Geophysical Monograph series and is intended to show 
the variety of parameters seismic, atmospheric, and geochemical and the historical 
perspective of this research and could bring this topic to a broader geosciences 
community. 
The Multi Sensor Networking Analysis (MSNA) is our method for validation and is 
based on a joint analysis of several physical and environmental parameters (Satellite 
transient infrared radiation anomalies  (STIR), Seismo-ionospheric anomalies (SIA) 
based in electron concentration in the ionosphere (GPS/TEC), radon/ion activities, air 
temperature and seismicity patterns) that were found to be associated with earthquakes. 
The MSNA is based on multi disciplinary approach, because it is widely recognized that 
our understanding of geophysical processes is improved by integration of studies from 
seismology, geochemistry, geomagnetism, atmospheric science and geology. To quantify 
our validation, we start computing Molchan Error Diagram (MED) retrospectively and 
prospectively for anomalous ionospheric /atmospheric signals. 
Our validation processes consist in two steps: (1) A retrospective analysis since 2004 of 
major earthqaukes preformed over the regions with high seismicity- Taiwan, Japan, 
China California, Mediterranean, Mexico, Chile (2) Prospective testing of with potential 
for M7+ events for 2014-2015 on global scale and a special  tests for M6+ over the 
Japanese region. We started prospectively in survey mode since 2013. We also test in 
enhanced mode over several validation regions with ground support and with a high 
seismicity rate that includes Japan. Most of the global M7+ events during 2014-2015 
have been alerted days in advance. Still an average false alarm ratio of ~25% exists, but 
the method has the potential for improvements, with more research. For example the 
latest M7.8 event in Nepal of April 25, 2015 was alerted (low accuracy forecast) a month 
in advance. The second M7.3 event in Nepal of May 12, 2015 was forecast 8 days in 
advance. 
Our results suggest that: (1) Pre-earthquake atmospheric/ionospheric signals follow a 
general temporal-spatial evolution pattern (with 1-30 days time-lag), which has been seen 
in other large earthquakes worldwide; (2) MED test results indicates that pre-earthquake 
atmospheric anomalies could provide short-term predictive information of major 



earthquakes in the tested regions; and (3) Testing of pre-earthquake signals shell continue 
with an extended multi-parameter analysis. 
	
General	References:		
	
1. Ouzounov D., S. Pulinets, K.Hattori, P.Taylor  (Ed’s) Pre-Earthquake Processes: A 

Multi-disciplinary Approach to Earthquake Prediction Studies, AGU Geophysical 
Monograph series #234, AGU/Wiley, 2018, 384 pp. 

2. Ouzounov, D., S. Pulinets, A. Romanov, A. Romanov, K. Tsybulya, D. Davidenko, 
M.Kafatos, and P. Taylor Atmosphere-ionosphere response to the M9 Tohoku 
earthquake revealed by multi-instrument space-borne and ground observations: 
Preliminary results, Earthquake Science , 2011, 24, 557-564  

3. Fu, CC; Wang, PK; Lee, LC; Lin, CH; Chang, WY; G. Giuliani, D. Ouzounov 
Temporal variation of gamma rays as a possible precursor of earthquake in the 
Longitudinal Valley of eastern Taiwan, Journal of Asian Earth Sciences, 2015, 114, 
Part 2, 15, 362–372 

4. Pulinets S. A., Ouzounov D., Karelin A.V., Boyarchuk K. A., Pokhmelnykh L. A., 
2006, The physical nature of the thermal anomalies observed before strong 
earthquakes, Physics and Chemistry of the Earth, 31, 143-153 

5. Ouzounov D., N. Bryant, T. Logan, S. Pulinets, P.Taylor, 2006. Satellite thermal 
IR phenomena associated with some of the major earthquakes in 1999-2004, 
Physics and Chemistry of the Earth, 31,154-163 

6. Ouzounov, D. and F. Freund 2004, Mid-infrared emission prior to strong 
earthquakes analyzed by remote sensing data, Advances in Space Research 33, 
268-273,  

	
	
References	for	understating		the	concept:		
	
Pulinets	S.A.,	K.A.	Boyarchuk,	Ionospheric	Precursors	of	Earthquakes,	Springer,	Berlin,	
Germany,	315	p.,	2004		
Ouzounov D., D. Liu, C. Kang , G.Cervone, M. Kafatos, P. Taylor Outgoing 
Longwave Radiation Variability from IR Satellite Data Prior to Major Earthquakes, 
2007, Tectonophysics, 431, 1-4 , 211-220   
 
Pulinets, S. and D. Ouzounov, Lithosphere-Atmosphere-Ionosphere Coupling (LAIC) 
model - An unified concept for earthquake precursors validation, 2011, Journal of 
Asian Earth Sciences 41, 371-382  
 
Ouzounov, D., S. Pulinets, A. Romanov, A. Romanov, K. Tsybulya, D. Davidenko, 
M.Kafatos, and P. Taylor 2011 Atmosphere-ionosphere response to the M9 Tohoku 
earthquake revealed by multi-instrument space-borne and ground observations: 
Preliminary results, Earthquake Science , 24, 557-564  
 
Pulinets	 S.A.,	Ouzounov,	D.P.,	Karelin	A.V.,	Davidenko	D.V.,	 Physical	Bases	of	 the	
Generation	 of	 Short-Term	 Earthquake	 Precursors:	 A	 Complex	 Model	 of	
Ionization-Induced	 Geophysical	 Processes	 in	 the	 Lithosphere–Atmosphere–
Ionosphere–Magnetosphere	 System,	 Geomagnetism	 and	 Aeronomy,	 55,	 No.4,	
540-558,	2015		 


