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Improvement of MT response function contaminated by leake currents

-Preprocessing method of electric field data of Network-MT-

Hideki Murakami?, Tomoe Mogami?, Satoru Yamaguchi®, and Tsutomu Ogawa?
1)Kochi University, 2)Kobe University, 3)Osaka City University, 4)University of Tokyo

Abstract We propose a preprocessing method of Network-MT electric field data to
improve MT response functions. Electromagnetic data, especially electric field data,
acquired in urban and sub urban regions were contaminated by railway leak currents.
In the Network-MT method, multichannel electric data acquisition system was used.
We made a classification of electric field data using noise characters obtained by
principal component analysis (PCA) at first. Next, we analyzed the classified data
using PCA and removed the first principal component as a component produced by
railway leak currents. These preprocessing procedures for electric field data improved

MT responses.
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Fig.1 Electric field variations during Nov.21, 2007 at Mino-fukuoka(left) and Agi(right)
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Table 1 Correlation coefficient between first principal components of each observation sites
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Fig.2 Principal components obtained from combined data of Mino-fukuoka data and Agi data
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Mino—fukuoka 2007/11/21:Raw data Component for PCAI1 - Residual
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Fig.3 Raw electric data, the first principal component(PCA1), and electric data removed PCA1
of Mino-fukuka

Agi 2007/11/21:Raw data Component for PCAI Residual
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Fig.4 Raw electric data, the first principal component(PCA1), and electric data removed PCA1
of Agi
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Fig.5 MT response functions of Mino-fukuoka using all data (left) and only night data(right)
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Fig.6 MT response functions of Agi using all data (left) and only night data(right)

MT responses : PCATNEmino30N MT responses : PCA1NEagi30
o ) - e e BT
S » Apparent resistivities [m] . TR I AT | lpparent resIstiviie ﬁ.{?..... 108
104 104 104 ¥ 104
108 o f 103 10% 10%
. Phad b 132 1E 102 ] 102
102 . 4 102 i
KE '”TIIf t ' f 1 Pt by 11 IHT i ;Hfi ! 1
SO 52108 . 1 O
10° we 100 = 100
N » w
105 3 = 108 il il
104 104 10¢ 3 . 10t
. 108 o 108
107 e nennp g bt 103 T
t ey S B i mz
- - 100 i 101
100 w1 | 100
00 102 108 10¢ 1000 102 108 104 A0S
100 102 10° 10* 1080 102 10°_ 10%  10° - A}_ Phases [deg]
150 45 phasesfded] . op 180 180
T 1 I
%0 i %0
90 90 i 3!
REECFTAN . [T it ;
° ] ° gl F
—ap 1l 1 -90
90 T -90 i B
" it Htt 111 -180 }] Hi TI b I T e ~180
-180 3% ~ P N I R T L A R I I R
180 180 1 I i
90 TT} H 90 % ;I I %
H”i f f 0 i T l i}
0 0 T YII { o0
-o0 -
T T
-90 -90 I
RETEERIIE 180 lh | | { 180
~180 -180 o 1 1t 1wt il 1 18 1wt 1ot
10 102 10* 10 1080 102 10* 10t 108 . .
Period [s] Period [s]

Period [s] Period [s]
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Fig.8 MT response functions of Agi using another preprocessing data
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