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Geomagnetic field changes in association with the 2011 Off the Pacific Coast of Tohoku
Earthquake and Tsunami
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Does the geomagnetic field change in association with or prior to Earthquakes? This question was first raised more than 1C
years ago, and since that time, theoretical and observational research has been conducted in order to obtain an answer to t
guestion. Large earthquakes provide an opportunity to examine this problem, because large signals are generally expected
association with large earthquakes. We herein present a preliminary report of simultaneous measurements of the geomagne
field in association with the 2011 Tohoku Earthquake (M9.0) and Tsunami by magnetometers operating in Japan.

Geomagnetic data sampled at every minute from 14 geomagnetic stations (MMB, AKA, ESA, HAR, IWK, KAK, KTR, OTA,
YAT, OSM, SAG, TTK, CBI, KNY) were collected, and the total intensity (from all stations) and three components (from stations
available) from January 1 to March 22, 2011 were analyzed. Since the earthquake occurred during a geomagnetic storm, we us
time series after correcting the effect of external disturbance and its induced fields by taking two horizontal components of KNY
as a reference.

A coseismic change of the geomagnetic total intensity was observed at several stations located relatively close to the epicent
The magnitude of this coseismic change was on the order of 1 nT, which is consistent with predictions based on piezomagnet
theory. More distinct and rapid changes were observed which started immediately after the main shock and continued for a fe\
hours. Although the rapid change was observed in every component, the amplitude of declination change is the largest whic
started about 10 minutes after the main shock. Before this declination change, changes of a few nT in the vertical component ar
the total intensity were observed at stations close to the epicenter. The former change is supposed to be caused by the ionosph
disturbance, and the latter by motional induction of the tsunami.
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