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5UT &0 Geological map of the study region (left). Black parallel lines are the MT

@

profiles, red lines are the anticline axis, and yellow filled in circle

denotes Sehqanat well @en
E‘Uﬁ &.m.lo L@ Three dimensional electrical model from the magnetotellurics . @6
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gllﬁ &.m.en Left: Tectonic of map of the study region with wide angle seismic

profiles and MT stations. Centre: The geological sequence of Kachchh

region. Right: Joint interpretation of seismic, MT and borehole log data____e&

g‘d‘ﬁ &.en.& a) The location map of the MT sites on the topography. A total of 75 MT
stations were occupied along these three profiles. The Yurihara oil and
gas field is located in the central part of the survey profiles, b) a geological
section along line G2. MT site locations on line B are shown. c) Migration
and accumulation model of hydrocarbons during Sasaoka Age in the

Yurihara oil and gas field oc

g‘lJ‘ﬁ &.a.& Sediment thickness map of western part of Narmada-son Lineament

region from integrated modeling studies o&

gﬂﬁ &.n.o Left: Broken grey line represents the MT profile considered in the present
study. Right: Results from geochemical studies together with the electrical
gﬂﬁ &.en.e). Location MT transacts in Russia (left) and seismic constrained MT
section of Reef Barriers in Eastern Siberia (right). oo
gﬂﬁ &.m.c. Left: Location of magnetotelluric survey and the tectonic map of
Pre-Caspian depression. Right: Two-dimensional resistivity representation
along two profiles in Altatino-Nikolskaya region in which salt domes are

clearly imaged. oY)
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SUTl arg
;5‘1]17; &a.. A representative diagram of a perfect geothermal system (taken from
geothermal-energy.org). @6l
gﬂﬁ &.am.@0. Conceptual model of a geothermal system . o
gﬂﬁ &.m.@@. The study region is shown in the figure to the left. A two dimensional
resistivity model obtained from the MT data where 100 ohm.m half
space model was assigned as initial model_____________ . o

31]17; &.m.el. Top: Regional geological map of the MT survey area. Bottom: 2D

electrical model along C profile (left). A synthetic model was prepared

taking the structure from the model along C profile (middle) and the

joint (TE and TM) inversion of the synthetic data is presented to the right o
gllﬁ &..een. Location map of the Kadidia with topography (left), resistivity model of

profile D and B o
gllﬁ &.m.ec. Left: Resistivity image of Lahendong at a depth of 1.5 km overlain by

topographic mesh. LDH 23 is the well track. Right: Shallow resistivity image

of the Kamojang geothermal region. . Lo
gllﬁ &.a.e&. Simplified geological map of Jigokudani Valley, Japan (left). 2D resistivity
model across the valley (right). ] ST}
31]17; &an.eb. Location of hot springs with the study region marked (left). Horizontal resistivity
section (center). Vertical cross section at Easting -300m (right)_____ (GTo)
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Sun, 14 August 2016

17:00 - 20:00
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Ice Breaker

Mon, 15 August 2016
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MT studies for petroleum and geothermal nsou: umples w em region 7

08:45-09:30 | Keynote
Session3  Prasanta Patro
09:30 - 09:45 Poster Introduction: Session 3.1,3.2
09:45-10:10 Coffee Break
11:45-13:15 Lunch
13:15-13:30 | $3.1-0200 Links between volcanic, tectonic, and geothermal systems revealed with array MT data in
the Taupo Volcanic Zone, New Zealand
Edward A. Bertrand, Grant Caldwell, Wiebke Heise, Stewart L. Bennie, Neville G. Palmer, Garth C. Archibald
13:30-13:45 | $3.1-0241  Characterizing geothermal resources with passive and active electromagnetic methods in
challenging EM environments
Mathieu Darnet, Nicolas Coppo, Francois Bretaudeau, Pierre Wawrzyniak, Sebastien Penz, Bernard Bourgeois,
Jean-Christophe Gourry, Bernard Sanjuan
13:45-14:00 | $3.1-0242 Electromagnetic methods in geothermal exploration in Iceland
Kniitur Arnason, Ragna Karlsdéttir, Arnar M. Vilhjalmsson, Gylfi P. Hersir
14:00-14:15 | $3.1-0333  Audio magnetotelluric measurements over Bakreswar Geothermal Province, India
Shalivahan, Anuragh Tripathi, Roshan K. Singh, Akash Chandra, Ashok K. Gupta
14:15-14:30 | $3.1-0420 Challenge and opportunity of applying magnetotelluric technology for geothermal
exploration in Indonesia
Yunus Daud, Wambra A. Nugramadha, Fikri Fahmi
14:30-14:45 | $3.2-0161  MT survey for groundwater exploration at Wadi Diit, SE Desert, Egypt
Gad M. El-Qady, Mohamed Abdelzaher, Mamdouh Soilman, A. Younes, |. Gaafar
14:45-15:05 Coffee Break
15:05-15:20 | $3.3-0181 Seafloor massive sulfide exploration with the GOLDEN EYE marine electromagnetic profiler:
first results from the German license areas on the Central Indian Ridge
Katrin Schwalenberg, Hendrik Miiller, Martin Engels
15:20-15:35 | $3.4-0186  Deep-towed CSEM system for mapping shallow marine geology with applications for
gas hydrate exploration
Peter Kannberg, Steven Constable
15:35-15:50 | $S3.5-0168 CSEM monitoring in a producing oil field using cascaded inversion
Cedric Patzer, Kristina Tietze, Oliver Ritter
it Poster Introduction: Session 3.3, 3.4, 3.5, 3.6




Tue, 16 August 2016

08:00-09:45 | Keynote  Electromagnetic monitoring of hydraulic fracking: relationship to permeability, seismicity and stress
Session6  Stephan Thiel

08:45-09:00 | S6.1-0125 ANN-based prediction of cement-admixed soft clay permeability using the time-domain IP data
Khin M. Latt, Pham H. Giao

09:00-09:15 | $6.1-0336 Effect of transverse anisotropy on MTEM data using FDTD-UPML approximation for anisotropic medium
Olalekan Fayemi, Qingyun Dj, Oreoluwa B. Omisore

09:15-09:30 | S6.1-0157  Electrical conductivity during €O, - rock interaction under reservoir conditions
Jana Bomer, Volker Herdegen, Jens-Uwe Repke, Klaus Spitzer

09:30 - 09:45 Poster Introduction: Session 1.1,1.2, 1.3, 1.4, 6

09:45-10:10

Coffee Break

11:45-13:15
13:15-14:00 | Keynote  Estimation of the magnetotelluric response function: the path from robust estimation to a stable MLE
Session1  Alan Chave

14:00-14:15 | S1.1-0296  Multi-physics geophysical acquisition system for land, borehole and marine applications
Kurt M. Strack, Sonya Davydycheva, Tilman Hanstein, Valery Korepanov, Maxim Smirnov

14:15-14:30 | S1.1-0267  Large-scale magnetotelluric data acquisition system based on ZigBee network
Xiaolu Xi, Haicheng Yang, Xuefeng Zhao, Hongchun Yao, Jieting Qiu, Hai Dong, Fabao Yan, Shenglong Tan, Ruijie Shen,
Hong Wu, Xin He, Rujun Chen

14:30-14:45 | $1.2-0406 Turning noise into signal: electromagnetic exploration using impressed pipeline currents
Tobias Lindau, Michael Becken

14:45-15:05 Coffee Break

15:05-15:20 | $1.2-0140  An analysis of ionospheric versus oceanic tidal magnetic signals and implications for
electromagnetic sounding
Neesha R. Schnepf, Manoj C. Nair, Alexey Kuvshinov

15:20-15:35 | $1.3-0113  Preserving the identity of VLF and LF transmitters for enhanced resolution of geoelectric models
from RMT data
Suman Mehta, Laust Pedersen, Mehrdad Bastani

1535-15:50 | 514-0375  gyropean Magnetotelluric Data and Models (EMTDAMO) in the European Plate Observing System —
Implementation Phase (EPOS IP)
Toivo Korja, Maxim Y. Smirnov, Thorkild M. Rasmussen

15:50-16:05 | S3.6-0256  USGS induction hazard science

Anna Kelbert, Paul Bedrosian, E. Joshua Rigler, Carol A. Finn, Jeffrey J. Love

16:05-17:45

 Division VI Business Meeting | -

Wed, 17 August 2016

08:00 - 21:00

Excursion & Authentic Northern Thai Dinner and Show at Khum Khan Tok




Thu, 18 August 2016
08:00-08:45 | Keynote Application of 3D EM inversion in practice - challenges, pitfalls and solution approaches

Session2  Marion Miensopust
08:45-09:00 | $2.2-0448  Hybrid finite element-finite difference method for solving two-dimensional magnetotelluric modelling
Tanakrich Tintan, Weerachai Sarakorn
09:00-09:15 | 52.2-0196 Three-dimensional electromagnetic modeling using advanced Galerkin methods
Viadimir Puzyrev
09:15-09:30 | $2.2-0244  Step-by-step: understanding the powerline problem in airborne electromagnetic data
Benjamin R. Bloss, Andrei Swidinsky, Paul A. Bedrosian
09:30 - 09:45 Poster Introduction: Session 2.1, 2.2

09:45-10:10

11:45-13:15

Coffee Break

Lunch
13:15-14:00 | Keynote Integrating electromagnetic data with other geophysical observations for enhanced imaging of the Earth
Session2  Max Moorkamp
14:00-14:15 | $2.3-0228 Inversion of magnetotelluric data using L1-norm regularization and wavelet dictionaries
Christian Nittinger, Michael Becken
14:15-14:30 | S2.6-0159  The novel high-performance 3D MT inverse solver
Mikhail Kruglyakov, Alexey Geraskin, Alexey Kuvshinov
1430-14:45 | 52.3-066  MARE3DEM: a three-dimensional CSEM inversion based on a parallel adaptive finite element method
using unstructured meshes
Yuxiang Zhang, Kerry W. Key
14:45 - 15:05 Coffee Break
15:05-15:20 | $2.5-0299 Lithospheric conductivity anomalies imaged at the Proterozoic-Phanerozoic transition of Australia
using AusLAMP magnetotelluric data
Kate E. Robertson, Graham . Heinson, Stephan Thiel
15:20-15:35 | S2.5-0414  Challenges in modelling and inversion of sea-floor MT data
Max Moorkamp, Anna Avdeeva
15:35-15:50 | 52.6-0209 Three-dimensional inversion of transient electromagnetic data and its numerical implementation in Julia
Ralph-Uwe Barner, Julia WeiBflog, Oliver 6. Ernst, Klaus Spitzer

15:50 - 16:05

Poster Introduction: Session 2.3, 2.5, 2.6




08:00 - 08:45

Keynote
Session 2,4

Fri, 19 August 2016

Joint modelling of conductivity and other geophysical and petrological observables to infer
the structure of the lithosphere and uppermost mantle
Javier Fullea

08:45 - 09:00

$2.4-0238

Joint 3D inversion of magnetotelluric, receiver function and gravity data : application to

the study of the continental lithospheric break-up in the North Tanzanian Rift

Matthieu Plasman, Pascal Tarits, Christel Tiberi, Sophie Hautot, Stephanie Gautier, Cynthia Ebinger, Steve Roecker,
Julie Albaric, Khalfan Mtelela, Gabriel Mulibo, Remigus Gama

09:00 - 09:15

$2.4-0312

Joint inversion of on-lake radiomagnetotelluric and lake-floor direct current resistivity data and its
application
Shunguo Wang, Thomas Kalscheuer, Mehrdad Bastani, Alireza Malehmir, Laust B. Pedersen, Torleif Dahlin, Naser Meqbel

09:15-09:30

$2.4-0372

Self-consistent thermo-chemical Bayesian joint inversion modelling of the southern part of
the Ordos Block, North China Craton incorporating elevation, geoid, surface heat flow,
Rayleigh wave data and MT data

Alan G. Jones, Hao Dong, Wei Wenbo, Juan Carlos Afonso, Simon Klemperer, Tianze Liu

09:30 - 09:45

Poster Introduction: Session 2.4, 4.2, 4.3

11:45-13:15

09:45-10:10

Coffee Break

Lunch
12:45-13:15 Division VI Business Meeting Il
13:15-14:00 | Keynote Areview of recent developments in the study of regional lithospheric electrical structure of
Session4  the Asian continent
Letian Zhang
14:00-14:15 | $4.2-0185 Imaging plate coupling at the northern Hikurangi subduction margin, New Zealand
Wiebke Heise, Grant Caldwell, Edward A. Bertrand, Yasuo Ogawa, Stewart L. Bennie
14:15-14:30 | $4.2-0262 3D fluid distribution and co- and post-seismic deformation: MT imaging of focal zone of 2008
Iwate—Miyagi Nairiku Earthquake, Japan
Atsushi Suzuki, Yasuo Ogawa, Zenshiro Saito, Masashi Ushioada, Hiroshi Ichihara, Masahiro Ichiki, Masaaki Mishina
14:30-14:45 | $4.2-0270  Anamphibious magnetotelluric Investigation of the Cascadian Seismogenic and ETS zones
Blake A. Parris, Dean Livelybrooks, Paul Bedrosian, Gary Egbert, Kerry Key, Adam Schultz, Alex Cook, Max Kant,
Nick Wogan, Alexa Zeryck
14:45-15:05 Coffee Break
15:05-15:20 | S4.3-061  Probing the anisotropic asthenosphere beneath the Pyrenees in the presence of highly conducting oceans
Marcel Cembrowski, Andreas Junge, Joan Campanya, Juanjo Ledo, Pilar Queralt
15:20-15:35 | $4.3-0108 Electrical conductivity signature of the New York - Alabama Lineament as revealed by initial 3D inversions
of EarthScope magnetotelluric data
Benjamin S. Murphy, Gary D. Egbert
15:35-15:50 | $4.3-0387 Three dimensional lithospheric resistivity structure of the Tibetan Plateau: a synoptic view
Hao Dong, Wenbo Wei, Sheng Jin, Gaofeng Ye, Jian'en Jing, Letian Zhang, Alan G. Jones, Chengliang Xie, Yaotian Yin

15:50 - 16:05

Poster Introduction: Session 4.1




Sat, 20 August 2016

08:00-08:15 | $4.3-0154 Magnetotelluric evidence for the 1.1 Ga Keweenawan mantle plume
Esteban Bowles-Martinez, Adam Schultz
08:15-08:30 | S4.3-0367 The varying India crustal front in the South Tibetan Plateau as revealed by magnetotelluric data
Chengliang Xie, Wenbo Wei, Sheng Jin, Yuanyuan Fang
08:30-08:45 | S4.1-0151  New data on the conductive layer of dilatant-diffusive nature (DD-layer) in the Archaean-Proterozoic
complexes of the Fennoscandian Shield.
Abdulkhai A. Zhamaletdinov, Aleksandr N. Shevtsov, Vitaly V. Kolobov, Vladimir E. Kolesnikov, Akersey A. Skorohodov,
Pavel A. Ryazantsev, Victor V. Ivonin, Michail A. Birulya
08:45-09:00 | $4.1-0224  Geo-fluids distribution in mantle inferred from the electrical conductivity and simulated thermal
structures beneath Kyushu, in the Southwest Japan Arc
Maki Hata, Makoto Uyeshima, Shoichi Yoshioka, Nobuaki Suenaga, Takumi Matsumoto
09:00-09:15 | S4.1-0309 The electrical conductivity structure of the Australian continental lithosphere
—an overview of a 10 year MT program
Jingming Duan, Tristan Kemp, Lijun Wang e e O |
09:15-09:30 | $4.3-0116 Deep geoelectrical signature of the eastern segment of
central India tectonic zone
Khasi Raju, Prasanta K. Patro, Ujjal K. Borah, Chinna Reddy
09:30 - 09:45 Poster Introduction: Session 5,7, 8

09:45-10:10

11:45-13:15

Coffee Break

Lunch

13:15-14:00 | Keynote Recent progress in studies on EM fields generated by oceanic flows including tsunamis:
Session5  their properties and applications

Takuto Minami

14:00-14:15 | S5.1-0146  Surface towed CSEM systems for shallow water mapping of Arctic permafrost
Dallas Sherman, Peter Kannberg, Steven Constable

14:15-14:30 | S5.1-0323  Ocean bottom electric field variations associated with the 2011 Tohoku-Oki tsunami
Hiroshi Ichihara, Yozo Hamano, Takafumi Kasaya, Kiyoshi Baba

14:30-14:45 | S5.1-0400 Electrical resistivity signature of the oceanic crust around hydrothermal vent sites on
East Pacific Rise at 9° 50'N
Takuya Teraoka, Nobukazu Seama, Rob Evans

14:45-15:05 Coffee Break

15:05-15:20 | S5.1-0411 Significance of electrical anisotropy on marine CSEM data
Ronghua Peng, Xiangyun Hu, Jianchao Gai

15:20-15:35 | $7.1-0412  Electromagneticinduction in a conductive planet due to stellar angular-momentum loss
Mark E. Everett

15:35-15:50 | $7.1-0321 Improving ionospheric source models for Imaging upper mantle/transition zone resistivity

ﬁ\ 3 g 4
31530 i3 ' o ‘
18:00 - 22:00 Farewell Dinner (Bye Bye Chhng Mai & See You in Turkey 2018)
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A & | Ao MY a ) a . & | )
Woe E waz B 1uamiialaass uno193zinA15unu (noise) Tuszninanisin
o % 1 o a ada 1 o J I . . .
MlRAuulUgIanas 8nI9NAXWIVAIUIUAT Z AD Least Square Principle (Sis et al, ecae)
PaENNTT

e=hszt+e

winaansiilsnismnanldlsdulunusssusnininsezduresiu (bias) uazwansmdwlsd
AnunAfuAIAINE (erratic variable) Taglauandly Remote reference Method w84 (Goubau
et al, 1978) nevdadsfinnsAndu Robust Model 1u Tnsfoyandnlulinnadutoyadnuasi
Yy Gaussian Distribution LLaﬁ%éﬁ’qﬂémfé]’whUammaﬂswumﬂ%’agaﬁmmﬂLméaﬁ%ﬁmﬁma
sanlume lnganugnaesatinaauaniluil ¢o.o



Q-q plot for 24 Hz

data from South 60 el -
Africa at a period of +
0.9 s and x 40 OLS #*
component 2 72000 data

2 20 /

]
Magnitude of a !
residual vs U R O O
Rayleigh quantile & &

]

3 | Robust
OLS is straight =
line if residuals é 60500 data

are Gaussian 2

0 - J
Robust is straight 0 05 1 15 2
line if robust Rayleigh Quantile

model is correct

U7 ¢.o.0 Landlunatayadnuaeiilu Gaussian Distribution

faagneaudsesiatagas : nsmuASesdiad1saa (Instrumentation Development)
®. Multi-physics geophysical acquisition system for land, borehole and Marine application

Tn8 Dr. Kurt M. Stack 21nU3%W KMS Technology dauain3asiiedisaiildlunisdrsns
ssdiAndvaegULLY TeuuniauAuy Tuvauany waravnasms
. Large-Scale magnetotelluric data acquisition system based on ZingBee network

Tag Dr. Xiaolu Xi 910 Nanjing University of Science and Technology, Nanjing, P. R.
China Waweszuun15ine magnetotelluric (MT) 7idendn ZigBee network Usznaulusie #ia

A1ANAELBEAEITIUIU @00 A3 wawsaAIuAuvan tnglunsiazivinazusenaulume power
supply ,management subsystem, GPS timing, sync subsystem, embedded computer based
on ARM e ¢ 4-channel high precision data acquisition subsystem based on DSP and 24-bit
ADC. Ganszuluusiazdrinanunsoilialaldddsandauaundnldias nsssuusanannld
naaadbdlunisdrsaunamasnuauieulainnluaisisasgusessudu wagn1sd1ausly

YEnAanLue

&lo. 399 1] wUUTIAR uaznsuUasAfayaveamaiianduwimanlnia (Theory,

Modelling and Inversion)

dlemsiadedl b tiaueFomgul nsdlfnu wuusiaes swdaneluladividg 7
Uszgnaltannmadinaduuimanluidii

Dr. Marion Miensopust (keynote speaker) a1n@a1yu Leibniz Institute for
Applied Geophysics in Hannover anusaisisnssioesuil ussensiies Application of 3D EM
inversion in practice - challenges, pitfalls and solution approaches 411473 Foflduunila L“Vlaz’;ﬁ n
(Magnetotellurics, MT) Tun15a519uuud1a99 o A wounsasasniiied a.a oo %Qﬁﬂﬂémi
fauwvuiiaeslasnisldnoufinnesifinaluladtugedifussAnsamuniudnunuie
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wiluszozusnvesnsimuIuusiaesiiuuusiaes b ffviidy duszauanudnia luvmei
wuudtaeawuy o 48 ndufidgmilunisiiudeyaluwuissuiu Tud a.a exee Mlin1suseyy
Aeafunuusiast EM e 37 wiefivun parameters Jadudiuddgueinisadrauusiass EM
o 16 Jwiliuudiass EM o 3@ fawsdelula
n5lsnFsdioya (Data Acquisition)
Uymvesnisiiudeya Ae
o. Fosiiintuszmiumaivioya funananmuinden
©. ANUEANAIAYDIEUL TR
o, ANARAWAIARsATelolunsdI
Pndynwandansnsoudsomsfnuntoyagivssmaasoyadurmudndoumsdniutoya
n1sulsteya (Interpretation)
mauUsteyams g mioll Tustiu Parameters mksAeR ot wavammIIEIvE R
fluiidinw (Study Area)
Uinae Tunnideuntiovesasgonim Aseurquituivssnm wo nu. 1deyarmmn moe wn

a) lower crust ~32km b) 31-37km

1000
Distance along the profile (km)

JUT &lo.o WAAILWINTANTIUUITTUI VLA IUIA L UNUARN Y
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298199147378

. Detecting Galvanic Distortion

1Ay Dr. Tawat Rung-Arunwan, Dr.Weerachai Siripunvaraporn 21AN#3INg18a8u%na Lay
Dr. Hisashi Utada waguniingndelaiien awu%ﬁaﬁiﬁmmﬁimwaq%ﬂ (Magnetotellurics, MT)
Fudundslunszviunismadanduwaimdnli (Electromagnetic Methods) lefnen
U31ngn13al Galvanic Distortion luguuuuanuili ﬁuﬁﬁnmas&ﬁnmmi’umﬂﬁuaqﬂiwﬂlm

Tuwud MT M990 e« NANII

Noetting [

JUN @l wunsTalineuansiiuifnwineiians funnvesssmelng wagiud MT

lo. Galvanic Distortion Indicators
aunstunsane wuseeniiu Local distortion indicator Lag Apparent Gain fiswauiden fadl

- Local distortion indicator (LDI)

9318UITIIN ssq (the sum-of-the-squared-elements) Way det (determinant)

';sq(ri; wjg

() = —altiw)
1) = 7 rrw)?

R et 2
{1 _ EE] {1 — Sf} Zssq{riar-"‘j

vi(w) = (1+e€f) (1457) Zgy(ri;w)?’

Caeda-s)
(W) = T+ed)(T+s2)

- Apparent Gain
FRIIEIUTENIN S50 WATANLAABVDY S5

g; Yw) =

';sq{ri; w]

Zlq(@)
oy
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o 0 a 5 . e .
&.an 1399 N1961923 NITANAAIU LASAIULE-Y (Exploration, Monitoring and

Hazards)

1541599 EM JHudsnsfideusuegisunsuaslunisvi electrical conductivity
images USianilndituiinlan (near-surface) Seusiaaniielanduuu (upper mantle) msléinaila
199 gniunUszgnaldlunudmiegauingussasd Wy 9ud1$n msdananisal v3e n1s
Usziliuaudunsng

Dr. Prasanta Patro (Keynote speaker) 310 CSIR-National Geophysical Research
Institute, Hyderabad, India Usss18luave “Magnetotelluric studies for petroleum and
geothermal resources: Examples with emphasis on Asian region” wadetlunausaniunised
Uagtuvesnisussendlyd Magnetotellurics (MT) Tun1sdsianinenssssund lelasaisueu
(hydrocarbon) tagnsnensaiuseulsinn (geothermal) Tutelty

N1981993 Petroleum

a15UsenavlalasA$ueusssueid (Ol and Gas) fnifsadesfudnumgnig
ssdiineLazanvaurlaseasmessiiiver nsldmaiansdrsiamssaiiandsdanieg Wunis
diionsirTadnvarlasiaiamessdiven luaaeiinisasatnlalasadveulnensedadud
auldldden 1esaneuledidyiAsidostu n1sdrsialalasaisueu fe source rock,

reservoir LLay traps %39 barrier

Source Rock It is a sedimentary rock that contains sufficient organic matter which is

later heated and converted into oil and gas.

Trap [t is a type of structure where oil and gas can be trapped.

Reservoir Rock They are a type of sedimentary rocks (eg., coarse grained sandstone or
limestone) which are porous and permeable. These formations when

they hold oil and gas, they are referred to as reservoir rocks.

AN597 &.an.o WAAS The definition of different units constituting a hydrocarbon target for exploration

studies.

nsdrsavlelasasueudieds seismic arfininugeindudeuuiniuminnuin
Snvazmalasiadmnessaineniaududou Wunnsiidu hish velocity wiedu heterogeneous
Unstuegsuuu sivlinsudannuminevirldenn n1sdsan MT Jadumadenfifuszansam
mneflaglddsialelasansusumugluiunisdisa seismic

Tuthmanenmssuiihuamuin nsne MT gnusnuszgndldfuegiaunsvans
Tumsdrsalalasaiveu luvargdsema dasmdduedosme wu
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- Sehganat Oil Field, Iran

E‘Uﬁ &.m.e. Geological map of the study region (left). Black parallel lines are the MT profiles,

red lines are the anticline axis, and yellow filled in circle denotes Sehganat well (Mansoori
et al, 2016).

Depth (km)

‘E‘Uﬁ &onlo LEPN Three dimensional electrical model from the magnetotellurics (Mansoori et al,, 2016).
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- Kachchh region, Deccan Trap

68'30° 69°00" 69°30" 70°00" 70°30"
| E 'H.).
o NTI2g
—~—~—  Pe
P :v‘veo \“\(\_‘?
Line 1 L v ] Mandvl (8€)

R Nl w g 2 E N
_g?""m"’. r Y T

Mr2a  MT23 MT24

1.0 Model (MT2-1)

Gneissic Granite
Basement

50 100 150 200 250 300

(m}

gﬂﬁ &.on.on. Left: Tectonic of map of the study region with wide angle seismic profiles and
MT stations. Centre: The geological sequence of Kachchh region. Right: Joint interpretation
of seismic, MT and borehole log data (Pandey et al., 2009).

- Yurihara Oil Field, Japan

.-a) 12) ws e 2 8 e N0
E @® @ @ @ © @ o @ o © 0o @
o 50000 A A A A A A A AA A ar
2 Chokai volcanic products %
8 West o Ayu River —» East
=] . .. e Koyoshi River
2 - - N
g B G S ‘  ErrT— J
245000 o ~ — it
H oot ® Funokawa F. o
S 1 e e Mu:’:'; 1
: o A 1 ‘Ormnm F. ﬂ'“::: 5‘_5“;"5/
= 40000 ' Tnassmstiioml it
> 2 NBG Y = 2
(Basal)
L Nishikurosawa F km)
2 T 0000 ~ Oil/gas reservoir
Chokai Volcano UTM Easting - 400000 (., ¢ Completed intervals
Q VYunhara oil and gas field © MITINikaho well O MT site (1994)
- Geological section (G1 and G2) ==- Sesmic section @ MT site (1995 and 1996)

Usoar surtace of NOG
froo seisemic section

-
-
YA Migration

<« On west block
N1 Kitayuri Thrust Faults

Accumslation Ni
cast block

Elevation (km)

-4
-10.0 -8.0 -6.0 0 20 00 20 4.0
Kitayuri thrust faults  Distance (km)

gﬂﬁ &.m.c a) The location map of the MT sites on the topography. A total of 75 MT stations
were occupied along these three profiles. The Yurihara oil and gas field is located in the
central part of the survey profiles, b) a geological section along line G2 (after Ichinoseki 1984,
Japan Natural Gas Association, 1992). MT site locations on line B are shown. ¢) Migration and
accumulation model of hydrocarbons during Sasaoka Age in the Yurihara oil and gas field
(modified after Waseda and Omokawa, 1990).
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- Narmada-Tapti Rift in the Narmada-son Lineament zone, India

DNA.I)OI
NASWAD:
.
o
* RAIPPLA
-
-~ 2 '
1AGADU ’ ~. e
JUNAMASDA SENOHWA
Au\u‘svul vcnw-o. wor.m S
PANOLI g
-
-
SURAY b d
.
BARDOU
.

gﬂ‘ﬁ &.n.&. Sediment thickness map of western part of Narmada-son Lineament region

from integrated modeling studies (Harinarayana et al., 2003; Singh and Arora, 2008).

- — C1 [mathane)
® c— C2¢

Light hydrocarbon
concontration (ppb)
$ 852

e 2N A&
™ 'S
£ F 2 S
2. g 5 § s F 0 1

3 0 'l-r&q-..'i--'-'.z’----'-'-m;;:-'—:."
< “es Mesozoics: A Muloiaieng
£
a Goeissic Granite
basement
10
k | WLO"AM]
Sindsg® _ “u  Bulgana S L . SO
75 fs 77 3 10 30 100 300 1000
[J veccanBasalt 3] Vindhyan Rocks [F Granite Gaeisses
[ Tertiary B e [[T] Lametasigaghs

gﬂﬁ &.o.o. Left: Broken grey line represents the MT profile considered in the present study.
Right: Results from geochemical studies together with the electrical image (Azeez et al., 2011).
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- Eastern Siberia, Russia

s ; b'ﬁér, N

420 43044020 30 40 50 60 70 80 90100 100

o
w
Resistivity (ohm-m)

Legend
€,-T Upper Cambrian-Triassic €,, Lower-Upper Cambrian

€, Upper Cambrian Vv Vendian
R,, Lower-Upper Riphaean / MT profiles

B  Surface of the crystalline - Seismic reflectiors
basement

g‘dﬁ &.en.e7. Location MT transacts in Russia (left) and seismic constrained MT section of Reef

Barriers in Eastern Siberia (right).

Pre-Caspian depression, Russia

anteclise Legend
\r_—-_a_-u-wm
1 ‘Anastine Mhotays aee
2 Detabied 30 MT survey aren
¥ Majoe of and gas fieide

& Volga-ural

'g‘d'ﬁ' &.o.w. Left: Location of magnetotelluric survey and the tectonic map of Pre-Caspian
depression. Right: Two-dimensional resistivity representation along two profiles in Altatino-

Nikolskaya region in which salt domes are clearly imaged.
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N135813523 Geothermal
FEUUNRIIUAUSoULAN AN(Geothermal) UsenouniuedAlsenaundn m Usens
Ao wiasmdsuALSeu wiastniy wasvesafivsfusinanslunistinaudeu ssuundaeuy
aufouldfinnanunsautseenidy wiamdsnuii(Low enthalpy resources) WINAILTLIA
nae (Medium enthalpy resources) Lagunasnasauga(High enthalpy resources) Imaﬁuaﬁu

content of fluid wag potential forms of utilization

\

—

—
-
R

\ Impermeable caprock
\ (thermal conduction)

Geothermal well )7}

Flow of heat
(conduction)

)

gﬂﬁ &.o.«. A representative diagram of a perfect geothermal system (taken from geothermal-

energy.org)

Source Muffler and Hochstein (1990) | Benderitter and Nicholson (1993) | Axelsson and
Cataldi (1978) Cormy (1990) Gunnlaugsson
(2000)
Low enthalpy <90 <125 < 100 <=150 <=190
resources
Intermediate 90-150 125-225 100-200 - -
enthalpy
resources
High enthalpy > 150 > 225 > 200 > 150 > 190
resources
AN .enlo. thang Classification of Geothermal Source. Temperature is in °C.
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Geophysical studies for geothermal investigations
N15819529 T2UULUAINE1IUANSoUTAN AN (Geothermal system) laginaiin EM
lngtaniznsdra MT Wuismsdsaniivssavsnmunniianlunisldd1sns seothermal system

(% v

899NN UAIUSBULA NN NN AL AR AUNUS AULNAITOULEDU TOULAN NIBLWUTDELRDU
fin15lualisuves geothermal fluid Tududiudnanamantu geothermal system wuseantiu
b ¥ln YusgiuunadIndanuaImieu A9 o. Magmatic source (High Enthalpy system) o. Non-

Magmatic Source (Low-Enthalpy)

'gﬂﬁ &.m.@0. Conceptual model of a geothermal system (modified after Pellerin et al., 1996).

1 ke ¥ Y a a =
ﬂ’]iﬁﬂ‘l‘:}’]LWiaQwa\‘lx‘ﬂuﬂ'JﬂﬁJiEl‘iﬂGlWﬂWi‘lJQﬁJﬂ']ﬂLE]L°UEJ
- Rehai Geothermal field, Southern China

T12 T11 T10 T0S TOB
A 4

== 100 2

ELEVATION (km)

Resistivi

)
- Intracontinental thrust |
& Active subduction 2> 4
(after Tapponnier et al., 1982) | (4

# Study area

DISTANCE (km)

gﬂﬁ &.n.®. The study region is shown in the figure to the left. A two dimensional resistivity
model obtained from the MT data where 100 ohm.m half space model was assigned as
initial model (modified after Bai et al.,, 2001).
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- Halin Geothermal Anomaly, Mudanijang, NE China

520000 530000 540000

4930000

West  Drilling well East
001 Cc2 93

Ohm-m ‘E
L Y =
3 38 X =
= 34 2 S
£ = B
a2 3.0 8
Q 26
2.2
1.8
14
1.0 i s
o N » 30w
1 2 0.6 A » :,:.,:.E. 2
Distance (km) ™= Distance (km)

gﬂﬁ &.m.eb. Top: Regional geological map of the MT survey area. Bottom: 2D electrical

model along C profile (left). A synthetic model was prepared taking the structure from the
model along C profile (middle) and the joint (TE and TM) inversion of the synthetic data is
presented to the right (modified after Zhang et al., 2015).
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- Kadidia Geothermal Area, Indonesia

1000 2000 3000 4000 5000 6000
Distance (m)

Distance (m)
E‘Uﬁ &.m.e@m. Location map of the Kadidia with topography (left), resistivity model of profile
D and E (modified after Zarkasyi et al., 2015).

Lahendong and Kamojang Geothermal System, Indonesia

Elevation (km)
Elevation (km)

O-m

100 1000

glh?i &.m.ec. Left: Resistivity image of Lahendong at a depth of 1.5 km overlain by topographic

mesh. LDH 2 is the well track. Right: Shallow resistivity image of the Kamojang geothermal
region (modified after Raharjo et al., 2010).

-20 -
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- Hydrothermal system beneath the Jigokudani valley, Tateyama volcano, Japan

136°  138° 140°E

Jigokudani valle
@ : i) -0.4 g y

38°N

w

'rmwn-.“ A
seofil * ¥

N

Log,, resistivity (ohm-m)

-

36°35'00"

_—

"0 -0.8 -0.6 0.4 0.2 0.0 0.2 0.4 06 0.8 1.0
S60°W Distance (km) N60"E

g‘d‘?‘i &.o.eo&. Simplified geological map of Jigokudani Valley, Japan (left). 2D resistivity
model across the valley (right).

- Mae Chan geothermal region, northern Thailand

ntreny (v
EEPEEN |

Noethvng (m)
g‘d‘ﬁ &.en.@o. Location of hot springs with the study region marked (left). Horizontal resistivity section
(center). Vertical cross section at Easting -300m (right) (after Amatyakul et).
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&.& 1399 NMsANEEITRMImzaaeLsimanluiln (Marine Electromagnatics)

Y Ao vaa < P v o = = 1 &
ﬂ']iﬂﬁ%sqmﬂiﬂu&lNWNN@QWUWQMN@WLﬂEJ'PU'E]Qﬂ‘UﬂqiﬁﬂﬁqﬂauLLﬂJLWﬁﬂ‘lWﬁq

¥ o

(Electromagnetic: EM) N19nELalunsid

54

NaueraNUTTiAAnwATIliuE nanutlagiu Toya
INMIAANUENFLNANTT FUATIEN TATILVTOLAII UagNITUUAAIIUNINEUVBLANNLIATINEY
JoiiAedunnmsfinuaduusindnlimmsauuanudsumsdadiuiy Yszneufududi
ATUTEUTN elo YRIMTLARUKLALLY 01 1N1zauIm1 wazTi @ veansiAnuNuAUlMIves Tohoku
fuiumanisal Seivadufifguuse edunissedniangnisaiassisdinanadoulnndyly
fnidusmiuAnuiiymauinesnisindoulmvesmmayns

Dr. Takuto Minami (keynote speaker) @115an135Anw15eAuUSygten Lheu
furau A.A. booe NElANITAIAUALAYEY Ass.Prof. Hiroaki Toh aun1sAnwssaliildnduas
wdmanliin aedessdidnd Tudninerdeinerdians uninerdeiieala n1elaride
a a s " = ° a o A = ad a &£ vy "’
Inenlinusizes "msfinvinuuinassdeiiavvesnduduniiniadulaglideyaauiuutdwanli
A18357151Y a time-domain finite element method: Usggndldnsainisiinduidainaanisiia
weuAulMaIN Tohoku Ussmmﬁﬁu U A.Aboee (“Numerical simulation of the tsunami-induced
electromagnetic field using a time-domain finite element method: application to the 2011

Tohoku Earthquake tsunami”)

Tusdenisfinudrsaniamziadisusimdnlaldid Dr. Takuto Minami nanafis
mAfpvennilinuaulaguuuuamnuvanmatsauuwimanli Afaanamgaaudund
AseUAgURInTTUANTiadeulavesayns wiudu saudddnszuaunisfing Magnetotellulic
(MT) wag Control Source Electromagnetic (CSEM) msngia laglesiuiumaiialuudnany/luna
fideates warlimuaulaluinidndduiiuguiuusnngmsaiaususindnlidh fud dereuls
nardraduiidumaiawuudiasadalanadunszrurunisinyigluuy CSEM YJaqdu
Dr. Takuto Minami Wauiuuusiaesaufifiidswaesduszneuiuiisiia (Three dimensional
finite element code) dwsumssnaesnduduniifinelfAnauuusindnlnih wenainil Dr. Takuto
Minami gasfuilagiamnnaianisairsuvuiiass CSEM dmfunmsnsaseuihfnnunssuiunms
PusIIITAveIlniuvinedoifenls
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&.&. 1599 danrmanudunulnivazauantiniduiriuandanulunsas
NANT9vBsTUAULazLs (Rock and Mineral Resistivity, and Anisotropy)

Junsfinwrianimanudiumuliivesiunazusfidauuandeiy dadu
anautAfldlunsnsfnuesdusznavvadan lunsuszauedsdldfnufnuvitenmandiay
Frunulalihwesi fiu filuies oA viedarhuuudassnnudunulifiuazauauifsug
i sl uenaint SinsAnviRsafuaruduiusvesanmanudunulwiilae
ofanauTRamgifidanuuandamsmeninluguliii wu s uiu-u fesdusznou
YOS ATIINTU UazANTTURLTLANASAY

JUN €.&.0. LEAININUTIYINIANTUIAUBNANULAYABUAIDY
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A2981991U39

nsvihngAmnualUANMBuuvesdinuinauiuiumiletsesulagldveya Time - domain
IP laeldnann193tAs129 ANN (Artificial Neural Network) (ANN-based prediction of cement-
admixed soft clay permeability using the time-domain IP data)

doamnlumsdinnsimanantiinmsduhuseddiauassyssinareudnegs fduan
Iinsfnwuiiouszifiumengaandinistuiulasldanuduiusveminiinesiisinlddie g
Faladins@nuridelaelddaya Time - domain IP lagldn15Tiasieat ANN Tun1sUseiiiu
aauiRnsfukiuluanimnssulgiuasUsidawnndon lunsdnwiaiadasld MATLAB
Tumsiihdeyaugiuazssaiiandlunisviunenstusinu annsfnwiderfisunaannsdna
waza1tald nuennisisiufiennnisel SelndiAsstuenfiialdifuegied fafunisined
Tneld ANN o1a1funsesilefldlunsviuneaduruldlususuusi

& Msdnauanauluguuuuluainas (Poster Presentation)

nsunavenaulugluuullanes (Poster Sessions) Usgnausigluainosuans
NETUTIUATIN 8 Sessions Taedifvunnsdnuandluusiayu feeluil
0. Juil o& A bees i
- Session 3.1 Geothermal Energy
- Session 3.2 Groundwater and Environment
- Session 3.3 Mineral Exploration
- Session 3.4 Hydrocarbon Exploration including Gas Hydrates
- Session 3.5 Fracking, Fluid Injection and Sequestration Studies
- Session 3.6 Induction Hazards
b. Uil oo FivA beds THu
- Session 1.1 Instrumentation Development
- Session 1.2 Source Fields
- Session 1.3 EM Data Processing
- Session 1.4 EM Model and Data Sharing
- Session 1.5 Rock and Mineral Resistivity, and Anisotropy
o, Uil o= FAx bede THu
- Session 2.1 Theory
- Session 2.2 Modelling
- Session 2.3 Inversion (General)
- Session 2.5 3-D Inversion in Practice
- Session 2.6 Inversion Frameworks
& Juil o Fomau bees o
- Session 4.1 Crust and Upper Mantle Studies

- Session 4.2 Plate Boundary, Fault and Volcano Studies
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- Session 4.3 Continental Tectonics
- Session 4.4 Joint and Constrained Inversion
& Sufl bo Ay bede M

- Session 5 Marine Electromagnetics

- Session 7 Global and Planetary Induction

- Session 8 EM Induction Education and Outreach Poster Session

msdauanduamesiinausnany filudvemanuaziinisuugihnanuiziiauosed

Usgyy A1915U99I81999N1TWUE TINAY 38T518a8L88nRNAUUANTSIUIUSHATUNISULEWD
Tlamesiiausnasu (Poster Sessions) Tuniaruan

JUN &5.0 wansussenmansitauenaulugluuulUaines
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&0 NSNAURNEIaRTUNvaafisnlus Il (Excursion)

MsvirAnuluiuil om doman beex unsdaaiuasimounsaauiivioaie
fardnlutanindodmilvfidrimlssguiaralneuagamadlfiuiddin aanwduey
yuvssanioy Aavy wagtamsssuiiudiuresnndednivieduuluefn Safidiiruuszyu
anunsadonianssunfies o s1ems Gl

. Elephant Safari Tour (Uneteusisa wrsundaeldl wazindrnnsifsud)

. Doi Suthep Temple + Hmong Village + Home Industry (W3g510Aa8gtNN
nyjtnuds wazAudinanssa)
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https://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQpK2Yq8PQAhXBRo8KHefVD6oQjRwIBw&url=http://www.grandlivingcm.com/travels-chiangmai-thailand/&psig=AFQjCNFowIbeIYl9NZcBEYC7iGdXxVvNfw&ust=1480143630893073
https://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjl6JCyq8PQAhXEvI8KHbkoDE8QjRwIBw&url=http://www.thailovetrip.com/view.php?id_view%3D488&bvm=bv.139782543,d.c2I&psig=AFQjCNH420ptFWAp0GQGsPa2Kcki0-2UGg&ust=1480143770746617
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