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Geophysics?

« Apply the principles of physics to the study of the Earth

 Investigation of the interior of the Earth involves taking
measurements at or near the Earth’s surface that are
influenced by the internal distribution of physical
properties. The analysis of these measurements reveals
information on

the Earth’s interior

= This could be the ¥ ;
discovery of the century. |~

Depending, of course, on
how far down it goes...
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Geophysical measurements:
tool to obtain an image of the subsurface
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Mapping of geological structure
e Detect objects
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Environmental geophysics is a relatively new field.
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The definition of Environmental Geophysics

The Environmental Geophysics can be defined as the application of
geophysical methods to the investigation of near-surface physico-chemical

Glacio-
Geophysics

Engineering
Geophysics



Application of Geophysical methods in various sectors




Environmental geophysicists often are part of multi-disciplinary teams which
include geological engineers, biologists, hydrogeologists and technicians.

Environmental geophysicists use many of the instruments and
techniques used in mining and petroleum geophysics such as
magnetic, electrical and seismic methods.




Methods applied in Environmental Geophysics

Active Passive
1- Seismic method 1-Gravity method
2- Electric method 2-Magnetic method

3- GPR method

4- Spontaneous Potential Method
5- Induced Polarisation method
6- Electro magnetic method

Notes:
Active Methods : Depend on artificial source
Passive methods: Depend on natural source
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Observed Gravitational Acceleration
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Table 1.1 Geophysical methods and their main applications

Geophysical Chapter Dependent physical Applications (see key below)

method number property 1 2 3 4 S5 6 7 8 9 10
Gravity 2 Density P P s s S S ! ! $ !
Magnetic 3 Susceptibility P P P s ' m ! P P !
Seismic refraction 4,5  Elastic moduli; density P P m P s s ! ! ! !
Seismic reflection 4,6  Elastic moduli; density P P m s s m ! ! ! !
Resistivity 7 Resistivity m m P P P P P s P m
Spontaneous potential 8  Potential differences ! ! P m P m m m ! !
Induced polarization 9  Resistivity; capacitance m m P m s m m m m m
Electromagnetic (EM) 10 Conductance; inductance S P P P P P P P P m
EM-VLF i1 Conductance;inductance m m P m s s s m m !
EM - ground 12 Permitivity; conductivity ! ! m P P P s P P P

penetrating radar
Magneto-telluric 11 Resistivity s P P m m ! ! ! ! !

P = primary method; s =secondary method; m =may be used but not necessarily the best approach, or has not been developed for
this application; (!)=unsuitable

Applications

Hydrocarbon exploration (coal, gas, oil)

Regional geological studies (over areas of 100s of km?)
Exploration/development of mineral deposits
Engineering site investigations

Hydrogeological investigations

Detection of sub-surface cavities

Mapping of leachate and contaminant plumes
Location and definition of buried metallic objects
Archaeogeophysics

Forensic geophysics
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Active (Seismic, Electrical SP, EM etc)

Passive (Gravity, Magnetic)

Advantage Disadvantage Advantage Disadvantage
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Active (Seismic, Electrical SP, EM etc)

Passive (Gravity, Magnetic)

Advantage Disadvantage Advantage Disadvantage
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experiments
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producing vast
guantities of
data

overwhelmin
g to process
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can be
accomplishe
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efficiently.
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What did you learn today?
Quiz 1:
What is the passive geophysical method?

a) Gravity method
b) Seismic method



Thanks for watching



The First Semester

Gravity Method
Seismic Method
Electrical Method



Syllabus of the Seismi
> Introcuction

> Trieoretical backgrolrid

o Elastic pararmetars

> Selsrnic Waves

o Propagaition of the seismic waveas
o Selsmic veJocy:\/

o Geornetry of reflected wave patn
> Georr) ~rr\/ of refractac wave patn
> Instrurnent

> Data Corrections

> Data Processing
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The basic techniques of the seismic method




Applicatior
Seismic method divides into two techniques:
1- Seismic Refraction

Rock competence for engineering applications

Depth to Bedrock

Groundwater exploration

Correction of lateral, near-surface, variations in seismic reflection surveys
Crustal structure and tectonics
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> Detection of subsurface cavities
Shallow stratigraphy

Site surveys for offshore installations
Hydrocarbon exploration

Crustal structure and tectonics
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Refraction Vs, Reflection

Source Reflection Refraction

> Seismic Refraction: the signal returns to the
surface by refraction at subsurface interfaces,
and is recorded at distances much greater than
depth of investigation
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