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From the ancient times the scientists state the earth interior and atmosphere relation. The most famous from them - Aristotle, who affirmed that underground vapour, called "pnevma" in collaboration with wind generate earthquakes. A lot of historical data about meteorological conditions, light and electric phenomena related with earthquake are collected now. From the other hand we have now satellite devises for measurements the condition of the earth surface, atmosphere and ionosphere. All this information allows us to consider the litho-atmo-ionospheric interaction in seismic processes.


A few research groups develop the model of coupling. We think the fluid is essential part of the seismic processes. May be the fluid generate earthquakes may be not. In any case fluid rises to the earth surface. Depending on geological and tectonic situation, near the surface, on the depth a few kilometres, the fluid is divided on water and gas. The water causes change of debit and chemical composition in wells and springs. Gas (H2, He, CH4, CO2, O3, H2S, Rn) moves to the atmosphere. Depth and magnitude of the shock and geological conditions determinates the mosaic character of phenomena on the earth surface. This statement is confirmed by the numerous observations in wells, sparse gas observations and thermal anomalies on the surface.


This way heat, water vapour, gas reaches the Earth surface. In fact only here the litho-atmospheric coupling starts. We examined a few mechanisms of interaction. First - convection heat flux (hot water and gas) change the temperature of the earth surface. Second - change of the water level of usual temperature leads to change in soil moisture, and consequently the physical properties of the soil. The difference in physical properties means the different temperature on the surface. Third - greenhouse effect, when the optically active gases are escaped on the surface. As a result of gas and water appearance on the surface we will find the change in temperature, humidity and atmospheric pressure in surface air.


Next step is the transfer of energy to upper atmosphere and ionosphere. Gravity waves are considered now as the only mechanism to transmit the energy from surface to upper layers. Gravity waves caused by density or temperature change on the surface. Thermal anomalies, related with seismic activity are considered as one of the possible source of gravity waves. These waves have important feature: the amplitude of the wave increases with altitude. Gravity waves are able to explain the "seismic" change in stratosphere: ozone concentration and high clouds, and ionosphere.


The Gujarat earthquake was the good example of litho-atmospheric coupling in seismic processes. On the base of analysis of NOAA satellite thermal data we have recorded thermal anomalies a few days before the shock: 20-22 Jan 2001. These data was confirmed by ground observation of air temperature: air temperature anomaly was fixed on 17-23 Jan 2001. We did not find significant change in air pressure, air humidity and wind, but we had not comprehensive meteorological data.

As a result the litho-atmo-ionospheric coupling model in seismic processes is developed. Various mechanisms of interaction are examined. We tried also to find the influence of atmosphere to the earthquakes.

