Study of Lunar Tidal Oscillation in Ionospheric F- region over Ahmedabad during Gujarat Bhuj Earthquake

B.M. Vyas & R. Pandey

Department of Physics, Sukhadia University, Udaipur 313 001

It is quite evident from the analysis of occurrence of past earthquake data that occurrence of earthquake is more prominent in winter and rare in summer. The past earthquakes are also mainly observed in dark moonday or after the few days of lunar eclipse. The Gujarat Bhuj earthquake is also one of the example which occurred after the two weeks of lunar eclipse. At the same time, lunar tide effect i.e. only gravitational force of the moon on the inner and outer part of the earth’s geophysical phenomenon. Furthermore, the coincidence of lunar eclipse before the earthquake seems to be one of the initial possible sources of triggering process of the earthquake. With this view, the present study is aimed to study the lunar tidal variation in F- region parameters over Ahmedabad (Geo. Lat. 23.01’N, Geo Long. 72.6’E) during winter season of year 1999, 2000 and 2001. Recently, Aframovich et al (2000, 2001) have also reported the ionospheric total electron content’s effect during earth quake using sophisticated and accurate measurement of Total Electron Content using GPS. However, they observed the generation of shock acoustic wave during the earthquake as identification of precursor of earthquake. As Ahmedabad is quite near to center position of earthquake and lunar variation in ionospheric parameters show seasonal trend, therefore the study of lunar daily variation in foF2, hpF2 and hoF2 over Ahmedabad during winter seasons of year 1999,2000 and 2001 are presented in this paper. Residual hourly departures from monthly mean values at each particular solar hour are computed in eliminating the solar effect. These values are arranged in lunar time reckoned from lowest transit, counting 25 solar hours to lunar day. An average variation in lunar time during one lunar month is obtained. After repeating this process and removing a non-cyclic variation, the variation average in lunar time during winter season of year 2001 are compared with same variation during the year 1999 and 2000. These variation gives the evidence of effect of earthquake on lunar tide that during earth quake’ month, the lunar tidal variation do not exhibit the its normal trend i.e luni semidiurnal nature. But, it shows the prominence of lunar diurnal nature from the analysis of winter season of 2001 and strong semidiurnal variation in winter seasons of 1999 and 2000. Further, the amplitude of lunar diurnal component is also found higher i.e 3.5% of its mean value in earthquake period from luni semidiurnal component i.e.2.2% of its mean values during normal winter months. The further and detailed results would be discussed in the paper.

