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ppm parts per million, BG4I, 100 HHDOWL HTHLHIEW I EIGERT
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RESNET Za—F N3y U= IZBWTFHIOEO AN 2% ADRBICEER LAabEd 2
Lo, [AERYIME] Rk U725V, Microsoft Research ® Kaiming He
232015 FEIZER LT,

Starlink SpaceX NEMLT 2HEA X —Fy N T 7B A, HARTIZH 2022 4510 Az —E R
BH %A,

TOMONI ZEETENEBITNTICREE L TV DB SE T — X,

TP BHOMBEFHOH DK LT, EFHE FRILZLDODOEIG

TN HOMEMPAFEFOLOITK LT, AFHIL THILZHODEIE

FP BEOEPAFHOLOIK LT, EFFETFRILZbODEE

FN EOMEMAEFEF O S DK LT, AFEHL THILZ S DDEIE
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VGA 640 X480 &7 /L OBEFEHLERE— R

VPN Virtual Private Network, > hT—27®OHIZ, BIOT T A _X—repxy hU—
7 ARABRCAE Y e, ARy N U — 7 @ENREICFREL 22 0 | BT
DE\WIBEFENTTRE & 72 5,

WD-1a H: 1995 4|25 T RS AR M U ZAMIIEE |2 5\ T kL F— - RSN & B R b A
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XAFS 45H7 XAFS (X-ray Absorption Fine Structure : X #RULIXHSHINETS) ZoWrix, ¥R RS

SN XBB—HB SN DB EFA L, 7RI EICRR DA O X oL
F—T X BRI EDBEINT 2 Z & ZFA L. XBRRILA LS b L 2RI R KT
ZDIEF DT R —TEHAZEHA L TH O D IREGE O . RIE TS I0HE Ol
RALFAE, FfEER E A5 D FIETH D,
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BURE L C O B ARPIERCR & LU IR,

(1) BEERAET —& ORe
a) BRI s~ D SRR AR O RS
LUTFoLEY, BESHEGAOER L L TomRRAHE2IHIfT S5,

log10rho (ohm-m)

Hk B AR BT & L B AR T 2 IEO M Th LR E-HIR~ A 1

A M (1FH, 1988) LITfiriE,

~A A MR T kL, RE AT 7 @I T (HH

ik, 1986) . HEBEA VT T (178, 1986) 2NER 5,

SR R EE T ClE~ o R LU = v 0 100km FEEE DR S 25 P {RI#E

HrL S PR FE A AN BEB LI R O D

AEGIER BE A 1T TR 700 A T2 MRPE MBS D ARERRS (P » TG SN 7oK O B HRR B %

R~ (ERIIL 2002)

MT 3 TR 2> D 1T, ARERREC &> ClFfE U 7= K ASEEE (L ok LR o =8

V. ZO—EIX BRETHgICHE ST D EHEETE S, (Ichihara

et al., 2014)

R, IR AR A 5 -20km (21 P IR EE R RO H v
(Matsubara et al., 2019) .

Depth(km)

Distance(km)
MT eyt (Ichihara et al., 2014)
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H& (km)

Ak,
GSJ/AIST
https://ghank.gsijp./
volcano, Quat_ Vol
voleano listhtml

MOW
IntachOpen,
Vp 20km
| km/sec

C
|| {76

75

7.35
72
|| 7o

LR P A AT 18 & BRI o P AR 20km)
(Matsubara et al., 2019)

Vp JSUEIL BEER L Vs ByvEl EEENL

AR 72 (%)

Ichihara, et.al.(2014). A 3-D electrical resistivity model beneath the focal zone of
2008 Iwate-Miyagi nairiku earthquake(M?7.2). Earth, Planets and Space 2014.
EARIE. (2002). HEWK CHICAAD T R5. B4

SRR R T (4311, 2002)
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Fig 7.1.1 Location map of Nigorigawa (Moi) (after Hanano et al., 2005).
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Fig. 7.1.2 Location map of the F'1 geothermal well, seismic sources (stars) and surface
seismometers (square boxes) in the Nigorigawa (Mori) Geothermal Field. The black
line is the line for the velocity inversion. The red stars are source positions. The
purple star is the N63-KX-3 well head. The DAS along the F1 borehole positions are
shown by small circles. The solid squares are surface geophones.
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Fig. 7.1.3 Geological model of Nigorigawa area (after Hanano et al., 2005). N2-KX3
borehole is shown in this figure.
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Fig. 7.1.4 (Right) Temperature measurements of F1 geothermal borehole measured
by DTS mode. (Left) Casing plan of F1 borehole.
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Fig.7.1. 5 DAS records of SP2 at the western side of F1 wellhead. First arrivals (red
lines) show a travel time gap at 1,060 m depth. Several reflected phases are
identified (yellow lines).
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Fig. 7.1.6 DAS section after applying F-K filter. The top is an original record. The
Middle is upgoing phases and the bottom is down-going phases.
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Fig. 7.1.7 Results of 2D Vp tomographic inversion for EW profile. 0 is the position of
the wellhead. The F1 borehole is shown as the black line. The Vp values at deeper
than 2 km are assumed. The white line shows F6. The green inverted triangles are
source positions. “ 24” is the previous offset VSP position (unpublished data) . The
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caldera wall model (Kurosumi and Doi, 2003) is shown by pink dotted lines.
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Fig. 7.1.8 Synthetic DAS records for the SP6 source. The travel time change at 1,060

m is faintly seen. The green line is P first arrival readings used for the travel time
inversion.
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Fig. 7.2.1 Location map of production and injection wells at the Sumikawa
Geothermal Power Plant (Ariki, 2011).
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Fig. 7.2.2 Geological E-W cross-section of the Sumikawa geothermal field (from
Sakai et al., 1993).
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Fig. 7.2.3 Location map of the Sumikawa study. Stars are seismic source locations.

The SE-4 is a geothermal well. Triangles are surface geophones.
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Fig. 7.2.4 (Left) Casing program of SE04. (Right) The temperature profile of the SE-
4 well using the DTS mode.

S9 Original

T' '/l\,,l \
mmlmun{ i

Upgoing

/////‘

Downgoing
%0 x\\\\\\\\\\\\\\\\\\\\\ \ \ \\ \ \\\\
A W \ *‘\\“\\\\\\“ \\\\:»‘\w

\\\\\ \
- .mmwmmmm\ mm I\ Mm \i\%\\mmm

Time (s)

Fig. 7.2.5 (Top) Original DAS record section, (middle) upgoing phases separated from
(a) and (bottom) down-going phases.

The vertical axis is depth in km, and the horizontal axis is travel time in seconds.
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Fig. 7.2.6 Results of migration image using DAS refection phases.
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Fig. 7.3.1 NS fault suggested by gravity data (modified from Takenaka et al., 1995).
The yellow circle shows the TP-2 wellhead and the geothermal powerplant
location. The geological section A-A and B-B is shown in Fig. 7.3.2.
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Fig. 7.3.2 E-W and N-S geological sections (in-house document of Idemitsu Kosan).
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Fig. 7.3.3 Location map of TP-2 geothermal well (red line), seismic sources (red stars)

and surface geophones (yellow dots).
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Fig. 7.3.4 Temperature profile obtained by DTS measurement.
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Fig. 7.3.6 Inferred location of the N-S fault 600 m from the TP-2 well head towards
E. Red stars are seismic source locations. Lines show profiles of wells in the

Takigami geothermal field.
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Fig. 7.3.7 A DAS record shows the sP phase concerning the M1.7 earthquake at Aso

area 19 km away from the field.
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Fig. 7.4.1 Geological structure in Kijiyama area in the E-W section (Sato et al., 2011).
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Fig. 7.4.2 Location map of the KJ-5 well (color bar), vertical seismic sources (green
circles), horizontal seismic source (red circle), and surface seismometers (solid orange

squares).
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Fig. 7.4.3 Casing plan (left) and temperature profile (right) in the KJ-5 well.
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Fig. 7.4.4 (Left) DAS records of the SA12 at the wellhead (right) with geological formations. The
vertical and horizontal axes are depth in km and elapsed time in seconds, respectively. The red

line is P first arrivals. (Right) average P velocity (red line) and interval P velocity (blue line).
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Fig. 7.4.5. DAS records were obtained by the MiniVib in horizontal vibration mode. The red and

green lines are P and S first arrivals, respectively. The vertical and horizontal axes are depth in

km and the elapsed time in seconds, respectively.
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Fig, 7.4.6. The A-A’ line for the V profile. The location of KJ-5 and KJ-6 wells are also shown.
Other lines (B-B’, C-C’, D-D’, and E-E’) are the location of geological sections owned by the
internal database of (TOUSEC) Tohoku Renewable Energy Co.
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Fig. 7.4.7. (left) 3D seismic reflection image. (right) Seismic reflection image in two cross
sections: N10°E-S10°E and N80°W-S80°E.
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