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MT responses have been used for visualizing subsurface resistivity structure and recently are used for discussing tempor
changes in subsurface environment. However, the temporal changes in MT responses often are considered triggered by unsta
source field (e.g., Romano et al., 2014). Romano et al. (2014) reported that the negative correlation between Ap index an
apparent resistivity with period band of 10 - 100 seconds, and additionally they considered that the cause is not artificial noise
We therefore must pay attention to the source’s condition when discussing the temporal changes in MT responses, and then \
must judge whether the changes reflect the source’s condition or subsurface environment. Romano et al. (2014) focused on t
general relationship between geomagnetic conditions and MT responses. However, some temporal changes in MT responses
their paper cannot be explained easily by source’s condition. We therefore derive the temporal changes in MT responses with tt
period band of 10 - 100 seconds, where MT responses depends largely on source field. Then, evaluating the strength and spa
characteristics of geomagnetic activity, we discuss the cause triggering the changes. We show that the MT responses can refl
the changes in subsurface environment even if the analyzed period-band is affected largely by source field.

We use the MT data obtained at Kakioka Magnetic Observatory, Japan (KAK) with 1 Hz sampling rate for local data and the
magnetic field data at Memambetsu Magnetic Observatory, Japan (MMB) for reference data. The data at each month are divide
into three sections a) 1 - 10, b) 11 - 20 and c) 21 - last day of the month. We derive the MT responses with the period of 64
seconds using FDICA-MT (Frequency Domain Independent Component Analysis based MT processing algorithm (Sato et al.
2019 submitted)). Romano et al. (2014) reported the MT responses become unstable under the condition of Ap index lower tha
10. We therefore define that the sections with averaged K index over 20 are affected not so largely by the strength characteristi
of geomagnetic activity. Also, we use the inter-station transfer functions (IS-TFs) between the geomagnetic-field data obtaine
at KAK and MMB for evaluating the spatial characteristics of geomagnetic activity. However, IS-TFs are not indicating correct
value when there are several spatial characteristics of geomagnetic variations (Sato and Goto, to be submitted). We use IS-TFs
gether with Multi-Channel Nonnegative Matrix Factorization (MC-NMF (Sato and Goto, 2018)). MC-NMF can expose whether
there are several spatial characteristics of geomagnetic variation or not. As a result, we can judge whether IS-TFs indicate corre
value. The sections satisfying both i) no changes in IS-TFs and ii) no changes in spatial characteristics of geomagnetic variatio
are defined not largely affected by spatial characteristics of geomagnetic activity.

Is is exposed that the MT responses with the period of 64 seconds derived from each section change temporally. In man
sections, either strength characteristics or spatial characteristics of geomagnetic activation is not satisfied. However, some r
sponses change temporally even under the condition that there is no large abnormality of strength and spatial characteristics
geomagnetic activity. Comparing the total rainfall before and after the changes, there is ten times difference. Therefore, the ten
poral changes in MT responses can be considered reflecting subsurface environmental changes at the shallow depth (e.qg., rain
effect). In summary, evaluating the strength and spatial characteristics of geomagnetic activation, the MT responses are availak
for discussing the subsurface environmental changes even if the analyzed period-band is affected largely by source field.
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