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Attempt of noise evaluation of MT data based on MC-NMF
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The magnetotelluric (MT) is one of the electromagnetic survey methods for the estimation of deep subsurface structures
by observing natural fluctuations of geomagnetic and electric fields. It is known to be difficult to obtain high quality data
when there is strong artificial noise in the survey area. However, it has not been fully discussed how the noise amount in the
electromagnetic field data varies over time and space when the MT method is performed.

This study applies MC-NMF (Multi-Channel Nonnegative Matrix Factorization), one of the matrix factorization methods
to time-series data (five stations) obtained from the MT method conducted in the Noto Peninsula and data from the Kakioka
Magnetic Observatory at the same time. Earthquake swarms have been occurring in the Noto Peninsula since around 2018.
The amount of noise in each observation condition was estimated by comparing the basis vectors of the Noto Peninsula data
and the Kakioka data, which were decomposed by MC-NMF. Besides, we also compared the noise amount obtained with
singular value decomposition, which is also a matrix decomposition method.

The results showed the usefulness of using MC-NMF to estimate the amount of noise. The characteristics of space-time
variation in the noise amount could also be captured.
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