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Atmospheric radon variation before the 2011 Tohoku Earthquake (Mw = 9.0)
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The Tohoku Earthquake (M = 9.0) occurred in 11 March 2011. From the continuous GPS measurement of the northeastern
Japan before the earthquake, Suito et al. (2011) reported that the significant post-seismic deformation of three GPS sites
Fukushima M7-class interplate earthquakes occurred along the Japan trench in 2005, 2008 and 2010, indicating the decrease:
the coupling rate of the Tohoku Oki region. Using an air flow ionization chamber (the exhaust monitor at Radioisotope Center,
Fukushima Medical University; outside air from about 7m), we obtained the atmospheric radon (Rn-222) concentration. The
daily minimum radon concentration in the air in Fukushima has remarkably changed before the 2011 Tohoku Earthquake. Th
radon data is considered to be a value reflecting the radon concentration in wide area of the atmosphere, and has been link
to the fluctuations in the crustal strain of the order of 1@ 10~ before the 1995 Kobe Earthquake (Yasuoka et al., 2009).
The radon concentration in the air in Fukushima has decreased from 2003, and has departed from the annual variation calculat
by the data from 2003 to 2007. In 2010, the radon level before the earthquake peaked for a long period, and then the radc
concentration decreased rapidly just three-months before the 2011 Tohoku Earthquake. The seasonal variation during the norn
period, which was calculated by using the daily minimum for the period from 2003 to 2007, was smoothed with exponential
smoothing.

Residual value was calculated to exclude the effects of seasonal variation, (if changes in daily minimum radon concentratiol
follow the normalized seasonal variation, the residual value should be zero) (Yasuoka et al., 2012). The residual radon variation i
Fukushima had 3 peaks. From the comparison with the GPS time series before the 2011 Tohoku Earthquake (Suito et al., 201
it is possible that the 3 peaks in Fukushima could be linked to the coseismic and postseismic deformation of the earthquake
that occurred along the Japan trench in 2008 and 2010 as pre-seismic crustal deformation of the Tohoku Earthquake (Suito et
2011). Using the data from exhaust monitors in radiation facilities, the radon concentration in the atmosphere can be measure
in the whole country, and the crustal deformation may be observed before massive earthquakes from the atmospheric rad
concentration change. Radon is a potential candidate to ionize aerial gases leading to changes in the atmospheric conductiv
and the electric field. Therefore, it is important to estimate the alteration of the atmospheric electrical conditions through the ust
of radon data in response to the crustal deformation for the understanding of preseismic electromagnetic phenomena.



