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Magnetotelluric (MT) method is one of the electromagnetic soundings to image deep subsurface resistivity structures. Elec
tromagnetic data (MT data) often contain noises. The noises cause large errors in inferred MT response functions and to fa
subsurface resistivity structure analysis. Recently, subsurface structure monitoring by MT method is conducted (e.g. Aizawa €
al., 2011). In the case of high noise environment, temporal change of resistivity structure cannot be imaged clearly due to larg
errors in MT responses. Hence, noises must be removed properly. Conventionally, a robust remote reference processing (e
Chave and Thomson, 1987, 2004) is applied for noise reduction and estimation of MT response functions. However, a robus
remote reference processing is less effective for MT data with continuous noises or coherent noise between electric and magne
data. In this study, we focused on Frequency-Domain Independent Component Analysis (FDICA), which can decompose multi
component observed data into independent signals. FDICA and rrrMT (Chave and Thomson, 1987) were applied for MT datz
obtained at Kakioka Magnetic Observatory to check the reliability of our proposed method.

The outline of FDICA application for MT data was suggested by Sato et al. (2017). Four MT data (four components; electric
and magnetic field of N-S and E-W directions) are decomposed into four independent signals (separated signals) by FDIC/
at each frequency. As a prior examination with Kakioka MT data, we estimated minimum SN ratio of magnetic field data by
Gram-Schmidt orthonormalization, and confirmed SN ratio more than 1. Separated signals with high contribution to magnetic
field data were considered as major MT signals. Conventional FDICA cannot separate noises and MT signals, which are nc
independent. In this case, separated signals considered as noises can contain MT signal components, and MT signals extrac
by FDICA can contain noises. In order to overcome this, from such noise signals we removed spectrums with more power tha
median and recognized as minor MT signals. After this, stacking and remote reference processing are applied to reduce nois
in MT signals by FDICA.

Raw MT data at Kakioka Magnetic Observatory during Feb.1 &amp;#8211; Mar.16 in 2015 and during Mar.1 &amp;#8211;
Mar.16 in 2015 were analyzed. Former sampling rate is 1/60 Hz and latter is 1 Hz. FDICA and rrrMT were applied for the MT
data, and apparent resistivity and phase curves were obtained. The apparent resistivity curves and phase curves by FDICA
almost same as ones by rrrMT, but estimated errors are much smaller than the case of rrrMT. However, at high frequency (arour
0.1 Hz) and low frequency (lower than 0.1 mHz), the estimated errors by FDICA are as large as those by rrrMT. At low frequency,
the longer MT data are processed, the smaller errors are expected to get. However, at high frequency, signal separation or sig
judgment are failed. To verify FDICA performance, we added artificial noises to raw MT data at frequency with small error
bars. As a result, only under two condition FDICA performance declined. First, magnetic field data have a low SN ratio. In this
case, MT signals and noises cannot be distinguished properly. Another condition is noises strongly correlated with MT signals
Maodifications of our code are necessary under these conditions. In this study, we developed new MT data processing methc
based on FDICA. The results were greatly improved compared with conventional method rrrMT. And condition for FDICA high
performance was evaluated.
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