What is Geophysics?

% In the broadest sense:

% In the normal sense:

applied solely to the Earth

tectonophysics, geothermometry, etc.

# The science of Geophysics is the application of physics
to investigations of the Earth, Moon and Planets.

@ Geophysics is used in a more restricted way, being

- It includes meteorology, hydrology, oceanography,
seismology, volcanology, geomagnetism, geodesy,
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Solid Earth Geophysics

# use physics to study the interior of the Earth, from
land surface to the inner core

/Global Geophysics or\ / \

Pure Geophysics Applied Geophysics

Is concerned with

investigating the

Earth’s crust and
near-surface

o 2N /

The study of the
whole or substantial
parts of the planets
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# Covers everything from experiments to determine the
thickness of the crust to studies of shallow structures
for engineering site investigations,

exploring for ground water and for minerals and
other economic resources,

to locate narrow mine shafts or other forms of buried
cavities, or the mapping of archaeological remains, or
locating buried pipes and cables
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% Definition

Based on the principles of physics and geology, one
investigates subsurface geological structures that are
bearing mineral resources such as oil, gas, methane

gas hydrate, and that are important in environment

and engineering.
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% Passive methods #% Active methods
# Source is natural ® generate signals
fields artificially
# detect variations ® exploration
within the natural seismology
fields associated with & Electromagnetic
the Earth, such as method

gravitational and

- & Electric resistivit
magnetic fields y

method

% S HEAH(Gravity method)

# X}=HEFAH(Magnetic method)

e
rm

FA IHEFAF(Seismic method)
=AM (refraction), EtAFH (reflection), B HI}EH (SASW)

% N 7|EFAHElectric method)
- ™7|H| XM EFAL (DC resistivity method), Xt | EFAL
(Spontaneous potential), 8 = &= & At(Induced Polarization)

# T X}EFAR(Electromagnetic method)

- Electromaﬁnetic (EM), VLF, Ground penetrating radar,
Magneto-telluric)
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% X| & S2|E At (Surface Geophysics)

2| BF AL (Airborne Geophysics)

Ho

(Borehole Geophysics, Well Logging)

% S| M= 2| B AL (Marine Geophysics)
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EtM 1} EFAH(Seismic method)




% AN I} (Body waves): X| LS

puf: Fm}, Sot, Am, =1}

I

= Mo}

Su} (SH and SV waves): g}, ™ chf

# EHDO (Surface waves): EHO|Lt AA HE w2t Mot
2| 2 2|mt (Rayleigh waves): PI}Q} SVIFQ| coupling
2{ 21} (Love waves): SHItO| H1H

%
o
0x
El

s HEt ™ Al (Elastic wave equations)

PLf - SvIl, 2 &aln}, REetL §

% SH wave equation - =& X ¢

=l =
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CHOILH OOl E(Dynamite)
HFOI|EZ A0l A(Vibroseis)
Weight drop-Thumper

Accolerated Wisighl T- A
usfr:mlus:?xl-m il MAD-550.T

Geophone
- vertical
- 3-component

- group
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# NQ, A SO Eretha R HAL

* HfAFZ=, AVO (Amplitude Variation with Offset)$d &t
% O Bt 7}ASHO|=20|E EAL (S0 2S&XI)

% BSR (Bottom Simulated Reflectors)

% Coal seam&rAf

#* R|gh=AL 8 20| QHEE BTt
* Engineering site M7 (2& )

% Hol g d Eot (SHIF HrAMY, EHIFEAD

Marmousi-2 model (Martin et al., 2002)
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Frequency (Hz)
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higher resolution
MT
CSMT, LOTEM
CSEM
HFEM

<:I deeper investigation
Radar

DC X7 [HIM S EH A}

Homogeneous half space Case of Resistor
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3.2 34 Input data : surface & hole-to-surface

Final result by geophysical survey in BH03-6, Sambo Mine

Final result by geophysical survey in BH03-7, Sambo Mine
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= Started in the year 2003

= For district heating

= Selected target area based on
= Geothermal anomaly
= Lineament distribution
= Existing well developme

» Target depth: 2 km

= Expected temperature: 75 °C

HMZAIEALE 0|38 A EEAl

> For test well site selection
- Gravity and magnetic survey
- 2-D & 3-D MT survey
- SP survey
»During test well drilling
- Well logging
»During pumping test
- SP monitoring

- Groundwater level monitoring
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SIFAIR-M2ES BAIE #18 microgravity
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