B SR 2 BT e R T S i

E60 5 200043 H

HiItHAGEESR T2 MT ) 7—90
AXT 4w 77 MAIE

BERESERE™ + 1] R

Correction of Static-shift on Magnetotelluric Data

in the Central Part of North-eastern Japan

Yukio FUJINAWA* and Noriaki KAWAKAMI**

* National Research Imstitute for Earth Science and Disaster Prevention, Japan

** Geothermal Energy Developing Co., Lid., Japan

Abstract

Magnetotelluric (MT) data on three transects have been obtained in the central Tohoku district of the
northeastern Japan, where the Pacific plate subducts beneath the Eurasian plate. We have already reported
the 2-D resistivity model on each transect using the broadband magnetotelluric sounding data (0.00005-300s
period) taking account of the ocean effect. We conducted measurements and analysis to estimate the surface
inhomogeneity effects on the MT impedance tensor for the purpose of obtaining a more reasonable 2-D model.
The TEM (Transient Electromagnetic Sounding Measurement) was conducted at all 70 sites of MT observa-
tions to estimate the site gain factor in the impedance decomposition analysis. The estimated static-shift was
found to be almost less than 0.3 decades. In particular, the static-shift around plains is small, suggesting that
the previous resistivity model around the plain is plausible. The static-shift in the mountainous area, however,
is rather large indicating that we need to be careful to interpret the results in those areas and to construct a
more reasonable model by taking account of the 3-D heterogeneity effects including the static shift.

Key words : Magnetotelluric data, Static-shifts, TEM, Northeastern Japan

1. [FC&IC

S — b+ DWAAARIC BT LTV — F OEE R
S BB AR R OB 2179 72, MR
HFERE MT ) k- T, 1 F$ 10 km £ TOEH
Hsg O LEHGTIREE 2 3R 0 2 72 0 OB L T 297> T W
% (FEpIZ4n, 1991, 1992). BEHEEA%LAREWCT 2514
Fikd, ARMAUESHE Y > — R OESHEA Y >
F— D%, FERRVEHC BT 2R, 75—
DfEAfric & D, 1989, 1990 - THEET L 72 (BEIE 2, 1991,
1992), 1991 £ 5 13, Sk 0 8 1 2 AR AR
XD, GWEEHRO RS 2K, HALTO T

*B KRR AT ST
M EA TR SR 2 4

L — b EEY ORI 2 0 & L7z (B, 1994, 1995 ; Bis-
I E, 1994, 1993). # 0, BHillls 4+ Bl 2
FokFBEE b, BIMIMEREEE LIRS ZITILL
TBE3LEI9WCE -7, RELZ MT N9 2A—% —ORBD7:
iz, 2SRRI L 20nbws ) E— ) 77
VAEEEETL, AL/ A XM S R R &
E, B s 25— 5DF 2w, 77— 5 0BE
BU2RET— ¥ OMES EOIEE - o1z, BT
72T, 1K, 2 KICEFIRTFLRE By, 2708
I ERHRY 3 JocE TR TR 2 v, 3 Kok
oW THERBNCHF 2o T w2 (B, 1998 ;
Fujinawa ef al., 1997 ; Kawakami, ef a/, 1997). &8,
MT FEicB L Tid, BEMRIES (1992, 1998) o731
M &3z, SEIRETEB LT TWwWE DT, &4
WL TWhiEEzun,



B BB AT ek 605 2000 E3 A

1995 FE £ TOBREF— ¥ 1o D = 2 RnkEE 7
ke, REME, HBEREY, MERE, RE, #E
WIS DR 21T 72 (B 5, 1998). % OFIK,
EHRIRILEN B 1T S MBS O TE SR e fE L A3 HHRE e (B LR
Hrhohy, WEROEShOMBRYHEENRE Y E
OXRIE DL b OD, HEONF A —F L OEGRIE» R
NEMETHL ZEIRBEINTHWS, —H, 2 KTHED
REOZEEEL T, REHOIXTT /=) —0%
k% “7 oV VEBEEMTE" (Bahr, 1988 ; Groom and
Bailey, 1989) # T EEN GBS 207 24,
EOETHIME DL TIRHRE S LizmEdb H AR s B
G LOTHE I EBHLMIC S, KL, A Y
TADZY 7 PCOWTRHEETZ Y, MEOLEEN
MBI NT, JIT, AF T4 vy 7 MEE, H
B ORR < FEES O RATHY 2 R Rl » i R 05
Y EBfAER T 0, MTET -y 58213 5F A
%354 (Jiracek, 1990, M-/, 1994 EH#EHO
E). TD, ORI TAwr vy 7 FORIERS
(Jiracek, 1990) @5 6, BEFEHTHE: (Briley, 1989)
#5112 TEM # (Transient Electro-Magnetic 5 © 1S
WERGE) k) 2 E TOHETIC B T HIETE A R
B, MT#HIC ks Tkd o Tnid A vyeE—4F a5
YIVORERT 2L LT, 8, TEM #EE i, v—
TN T BB S 280 ER U 7B o B¢
5IEER 7 2 KEEEES 2 HE LT, WT OIS
FHEE T B BHEEEEO—FEThH 5,

2. BEHZE

1994 5 &5 WAL AP O IR A O 3 #Hik B
T, MT 8 ETvs, L LT 1RT, RO 2RI
BT-TE7 (HES, 1998 Fujinawa et al., 1997).
Wi S ) ERE H A 20 & F RSBk AE BRI REHT 12 207 ¢

DEPEIERS 140 km QAR A (#1:5 601-208) 235k T

h, M A OB 20 km, 40 km iz, FHLFER, HiE
B (#/5510-412) & HlfR C (Hl4 501-509) #FE L7
(1 2H).

2.1 BlEHss

TEM &8 81 T 12, AEMR # 8 TEM i il &£ 2 &
(TEM FAST ProSystem) #{#H L7, ZO¥ AT A
T, BLPEEAERH BRI TE Y, 2 RBEERSOBIEIG
S RE A ik, 4 wsec 56 1,000 usec TH 5, HH
EEEXLTE, #15m»s 150m ictfildT3, 2Dk
R IBEROBERICES LT A ®, EMAORKS
3/ (B 29 cm, B2l cm, =BE 6cm) D8R (3 ke)
T, CEATWS AR 52y P Ty
FRET AL A, F RS ORSE TR
WTRE% 7 — % BRE T,

Rty 7y 7 OREEFZ, REV—T LZF
N—7BIED Vb S 3 A Ty PO TEM ]
ExfTo (H2), F/o, FEL-ATEHMESEN T
437 S/N L T7F— 2 RS T 2 285101, wELE
?kmzﬁﬁlmmﬁmﬁﬁfmwﬁﬁﬁﬁ,mm
N—TOEEE I5m— OB L TIRE—BT 3 Z
b R A AW A %@t@ﬁ@ﬁﬂ@%@%%ﬁ@ﬁ@
5, —UESImOEAFBROL—FE L. VL —FD
duia, BEMT &880 2 doEROAE O NEITH
DR PR G ERE L,

2.2 HIE

HHC B LT, F—ESHREL ICRT —4 #Fr
L, iGEROERMES S/N LhomR%E Uiz, X, Bk
7 —F AR EIT L R 2 R L, BEEMT
%7 — % 0 R#MEICHER E 0BEMORRE LT/, 2
noOFEEMZ T, 2E Lichiz ) 7F—5 ZESL,
B ROBEEEF ~ v 7 L,

Japan Sea

39.0N

A
Mt.Kurikoma

u]
SENDAI AN
, Pacific Ocean
1 1
140° 14TE K
20km

E1 WAGiER, IFIFEEETO 3FOEEL (A, B, C) OB&EMT f5704 7T, TEM &Hl%

T2z,

Fig. 1 Map of the north-eastern Japan MT survey area showing the observation points by means

of the TEM method.
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Fig. 2 Field set-up for a coincidence loop TEM survey.
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Table 1 Estimated static-shifts at MT observation sites (decade). “N” denotes the impossibility
of estimation. “XY" and “YX"” correspond to the mode with the electric field directing

to EW and NS, respectively.

lmss | xy | ovx | [wess | xy | ovx A% | XY | YX
TH201 | 0.34| 0.34| | TH407 | 039 | 0.00| | THe06 | 0.03 | —0.10
TH202 | 0.00 | 0.10 | | TH408 | 0.00 | 0.43| | THeo7 | 0.00 | 0.05
TH203 | 0.15| 0.15 | | TH409 | —0.10 | —0.06 | | TH608 | —0.09 | 0.08
TH204 | 0.3 | 0.06 | TH410 | —0.04 | 0.15| | THe09 | 0.00 | 0.00
TH205 | 0.59 | 0.92 | | TH411 | —0.05 | 0.04 | | TH610 | 0.00 | —0.18
TH206 | 0.16 | 0.04 | | TH412| 0.20 | 0.30 | | TH6IL | 0.00 | —0.05
TH207 | 0.97 | 0.02| | TH501 | 0.15| 0.03| | TH612| 0.21 | 0.00
TH208 | 0.00 | 0.34 | | TH502 | 0.08  0.26 | | TH613 | 0.13 | —0.29
TH301 | —0.06 | 0.19 | | TH503 | 0.41 | 0.12| | THE14| N N
| TH302 | —0.12 | 0.09 | | TH504| 021 | —0.04 | | TH701| 0.00 | —0.33
TH303 | 0.00 | 0.00 | | TH505| —0.06 | 0.09 | | TH702 | —0.14 | 0.02
TH304 | 0.23| 0.56 | | TH506 | —0.05 | 0.13 | | TH703 | 0.40 | 0.01
TH305 | 0.00 | 0.15 | | THS07 | 0.93 | 0.17 | | TH704 | 0.19 | —0.06
| TH306 | —0.09 | 0.00 | | TH508 | —0.10 | 0.03 | THI05 | 0.00 | —0.07
TH307 | 0.17 | —0.01 | | TH509 | 0.04 | —0.23 | CTH706 | —0.01 | 0.00
| TH308 | 0.60 | 0.58 | | TH510 | 0.44 | —0.25 | | TH707 | —0.09 | 0.00
TH309 | N N TH511 | 0.00 | —0.33 | | TH708 | 0.29 | 0.40
TH310 | 0.10 | —0.23 | | TH512 | 0.25 | 0.50 | | TH709 | 0.18 | 0.05
TH401 | 0.00 | 0.00 | | TH601 | —0.06 | 0.18 | | TH710 | —0.51 | 0.00
TH402 | 0.23 | 0.13| | THeo2 | 0.47 | —0.03 | | TH711| 1.15| 0.25
TH403 | 030 | o.12| |THe3| o.00| o0.00| | TH72| o0.00]| o0.00
TH404 | —0.22 | —0.37 | | TH604 | —0.13 | 0.05 | | TH713| 0.00 | —0.09
TH405 | 0.00 | 0.15 | | TH605 | 0.17 | 0.03 | | TH74 | 0.00 | —0.31
| TH406 | —0.04 | —0.25
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Fig. 5 Histogram for the static-shift estimated by the TEM observation for the TE mode (left)

and for the TM mode (right).
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