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Abstract We proposed a preprocessing method of Network-MT electric field data contaminated by railway
leake currents using principal component analysis to improve MT response functions in the previous report. In this
study we describe the properties of the method in detail. We merge two sets of Network-MT data, which contain
common noise sources. Increasing the number of original variables in principal component analysis leads to
increasing the number of principal components and a better effect on separating noise components. In the analysis
of the central Japan Network-MT data, the first principal component contains the electrical current components of
flowing in opposite directions from the common electrode of each Network-MT site. We remove the first principal
component as a noise component and reconstruct electric field data. This procedure improves MT response
functions. However, there is the difference in the degree of improvement in the two sites. It is necessary to
investigate methods to reduce railway leake currents.
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Fig.1 MT response functions of Mino-fukuoka using 30-day night data (right), 30-day night data
with the preprocessing (center), and 128-day night data (right).
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Fig.2  MT response functions of Agi using 30-day night data (right), 30-day night data with the
preprocessing (center), and 128-day night data (right).
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Table 1. Principal component analysis results of Mino-fukuoka data and Agi data

PCA1 | PCA2 | PCA3
mino(ch1:N) 0.372| 0.015| -0.210
mino(ch2:E;N53E) 0.352| -0.369| 0.368
mino(ch3:S) -0.371| 0.035| -0.263
mino(ch4:W) 0.317| 0.610| 0.105
mino(ch5) 0.357 | 0.302| -0.626
mino(ch6) 0.320 | -0.585| -0.462
mino(ch7) 0.369 | -0.134| 0.297
mino(ch8) 0.366 | 0.198| 0.216
agi(ch1:N) 0.386| -0.108| -0.884
agi(ch2:E) 0.182| -0.630| 0.027
agi(ch3:S) -0.411| -0.020 | -0.328
agi(ch4:W) 0.385| 0.256 | -0.028
agi(ch5:N-S) 0.413| 0.003| 0.174
agi(ch6:E-W) -0.176 | -0.635| 0.042
agi(ch?7) 0.366 | -0.322 0.229

Table 2. Principal component analysis result of Mino-fukuoka —Agi data

PCA1 | PCA2 | PCA3
mino(ch1:N) 0.277 | -0.040 0.039
mino(ch2:E;N53E) 0.257 | -0.183 0.429
mino(ch3:8) -0.276 0.037 | -0.168
mino(ch4:W) 0.246 0.241 | -0.410
mino(ch5) 0.270 0.070 | -0.257
mino(ch6) 0.228 | -0.310 0.477
mino(ch7) 0.273 | -0.080 0.247
mino(ch8) 0.276 0.062 | -0.035
agi(ch1:N) -0.250 | -0.150 0.061
agi(ch2:E) -0.102 | -0.579| -0.253
agi(ch3:S) 0.276 0.041| -0.096
agi(ch4:W) -0.265 0.172 0.200
agi(ch5:N-S) -0.276 | -0.056 0.093
agi(ch6:E-W) 0.137| -0.534| -0.331
agi(ch7) -0.235 | -0.335| -0.072
agi(ch8) -0.275 0.062 0.148
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Fig.3 Prediction coherences and Phases using the preprocessing data. Mino-fukuoka (left) and Agi

(right). The dashed lines on upper graphs show zero coherences.
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