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We explore the deep Earth!
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Physics + Mathematics
+ Computer Sciences

Data Acquisition

Data processing
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=?» Methods / Techniques

Spatial distribution

rysicalpoperies)
(Physical properties) Exploration Techniques

= Wave Ve|ocity4 ................................... = Seismic

= Electrical resistivity <= Electrical

. Magnetic SUSCeptlblllty“'"u = E|ectromagnetics
» Dielectric constant it » Gravity

e Density 4w . Magnetism

» Heat conductiVity «-.-ceremmrmmmrmemrmmmmmmameane: = Heat flow



=?» Methods / Techniques

Subsurface Model _Rocks /

" Geological Target
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- Rocks /

Subsurface Model
Magnetic susceptibility
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Geophysics >

“Imaging subsoil and beneath”
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Geophysics -» Landslides

“Imaging subsoil and beneath”

Electrical resistivity
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3D DCR, Aydin (Turkey)
Source: Drahor et al., (2006)

(DCR)

Direct-current resistivity survey

= Non-invasive technique
= Provide resistivity model
= Widely used to study landslides
= Linked with
v" lithological,
v" hydrological and
v’ geotechnical
characteristics of the landslides



Geophysics -» Landslides

“Imaging subsoil and beneath”

(DCR)
Direct-current resistivity survey
= Resistivity model reveals:
| v Bedrock depth
v’ Stratigraphic layers
v’ Zones of saturation
v Groundwater table

3D DCR, Aydin (Turkey)
Source: Drahor et al., (2006)
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a shallow application (< 1 km).

\§

Direct-current resistivity (DCR) method is a controlled-source electric
geophysical method of imaging the earth's subsurface. DCR is generally used for

~

Injecting | processing

Measuring V

Ohm’s law:

V =1IR
Electrical resistivity:

R =Kp

K = measurement factor

Apparent resistivity (p,) }

Resistivity model
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Figure: Cavity detection using 3-D DCR W
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Physical
property DCR
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“Inversion

Fit
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Physics of the Earth and Planetary Interiors 215 (2013) 1-11

Contents lists available at SciVerse ScienceDirect

Physics of the Earth and Planetary Interiors

¥y =

ELSEVIER journal homepage: www.elsevier.com/locate/pepi

An efficient inversion for two-dimensional direct current resistivity surveys
based on the hybrid finite difference-finite element method

Chatchai Vachiratienchai, Weerachai Siripunvaraporn *

Department of Physics, Faculty of Science, Mahidol University, Bangkok, Thailand
ThEP Center, Commision on Higher Education, 328 Si Ayutthaya Road, Bangkok 10400, Thailand

Computers & Geosciences 102 (2017) 100-108

Contents lists available at ScienceDirect

Computers & Geosciences

journal homepage: www.elsevier.com/locate/cageo

Case study

WSJointInv2D-MT-DCR: An efficient joint two-dimensional @Cmmk
magnetotelluric and direct current resistivity inversion

Puwis Amatyakul”, Chatchai Vachiratienchai’, Weerachai Siripunvaraporn™”

* Department of Physics, Faculty of Science, Mahidol University, 272 Rama 6 Rd., Rachatawee, Bangkok 10400, Thailand
P Curl-E Geophysics Co. Ltd., 85/87 M. Nantawan Utthayan-Aksa Rd., Salaya, Phutthamonthon, Nakornpathom 73170, Thailand
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2D and 3D :
Time-lapse
tomography

Landslides structure Monitoring
delineation
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3-D DCR, Aydin (Turkey)
Source: Drahor et al., (2006)
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Fig. 5. Geological map of the Soke landslide area in the district of Aydin (Turkey) with location of measurement profiles. 3D fence diagram of the resistivity sections carried out on the
landslide (redrawn from Drahor et al., (2006)).
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Fig. 3. (Top) A general view of the Altindag landslide site, izmir (western Turkey) with location of measurement profiles; (bottom) identification of the sliding surface by the comparison 2 1
between 2D ERT and the seismic refraction tomography carried out along the profile 1 (redrawn from Goktiirkler et al,, (2008)).
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2-D DCR time-lapse, North Yorkshire, UK
Chambers et al., (2009)

Fig. 6. Landslide in Malton site (North Yorkshire, UK): TI-ERT obtained by the ALERT (Kuras et al., 2009) data. (a) 2D ERT carried out on August 2008; (b) 2D ERT carried out on February

2009; (c) resulting differential resistivity image (after Chambers et al., (2009)).
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Geophysics > Landslides

Geophysical exploration reveal subsurface image.

Electrical resistivity and seismic velocity directly links to

landslides studies.

v' Geophysical model can be related with petrophysical
properties (water saturation).

v’ Integrated geophysical explorations is required to reduce
interpretation ambiguity.

v Explorations can be designed according to the purpose of the
studies (structural delineation and monitoring)

v Our research group can contribute both in data acquisition /

software (inversion) / monitoring ideas

ANERN
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