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Physics of the Earth
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Orbital parameters; origin of the earth; radioactivity; gravitational field of the earth; tides;
geomagnetic field, field reversal; paleomagnetism; heat flow; seismology; earth’s interior; crust, mantle, core;
lithosphere, plate tectonics; physics of ocean; climate, climate change
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Students are able to
1. explain gravitational field of the earth, geomagnetic field, heat flow, seismology, earth’s interior, rock
magnetism and palaeomagnetism, plate tectonics, climate change

2. solving the problem of gravitational field of the earth; geomagnetic field, field reversal; heat flow; seismology
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Gravity and Magnetic Methods
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Normal gravitational field of the earth; absolute and relative gravity measurements; Free-Air and
Bouguer anomalies; density determination in the laboratory and in the field; regional and local gravity
anomalies; the Earth’s magnetic field; magnetic susceptibility and permanent magnetization of rocks;

International Geomagnetic Reference Field; vertical field and total field measurement; airborne magnetic



measurement; time variation and correction of geomagnetic field; interpretation; potential field inversion;
application for natural resources exploration, geohazards, geotourism, engineering and environment
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Students are able to
1. explain gravitational field of the earth; absolute and relative gravity measurements; Free-Air and Bouguer
anomalies the Earth’s magnetic field; magnetic susceptibility and permanent magnetization of rocks; International
Geomagnetic Reference Field
2. solving the problem of density determination in the laboratory and in the field; regional and local gravity

anomalies, time variation and correction of geomagnetic field; interpretation; potential field inversion
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Geology for Geophysicists
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Plate tectonics; plate boundaries; rock forming minerals; origin and distribution of igneous,
sedimentary, and metamorphic rocks; surface processes; structures and rock deformation; faults and folds;
mountain and basin development; origin and distribution of hydrocarbon; mineral resources; hydrogeology;
dynamic coasts and oceans, stratigraphy of Thailand, especially the southern part; geohazards; geological
heritage, geotourism
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Students are able to
1. break down and categorizes the main minerals and rock types and their plate tectonic setting
2. diagram and analyze the main geological structures, processes, and hazards

3. analyze and associate geological observations in the field with known geological structures and processes
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Electric and Electromagnetic Methods
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Self-potential; resistivity methods; electrical sounding and mapping; induced polarization; Maxwell’s

equations; low frequency methods; electromagnetic wave propagation; reflection and transmission coefficients;

Fresnel zones; ground penetration radar; very-low frequency methods; magnetotellurics; electromagnetic

modeling experiments; interpretation of geoelectric data; application for natural resources exploration,

geohazards, geotourism, engineering and environment
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Students are able to

1. explain Self-potential; resistivity methods; electrical sounding and mapping; induced polarization; Maxwell’s
equations; low frequency methods; electromagnetic wave propagation; reflection and transmission coefficients; Fresnel
zones

2. solving the problem of ground penetration radar; very-low frequency methods; magnetotellurics;
electromagnetic modeling experiments; interpretation of geoelectric data
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Geophysical Field Survey
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Planning of geophysical field surveys; survey design; logistics; permissions and restrictions; safety and
health; contracts; cost calculations; budgeting; team leader and leadership; data acquisition and processing;

integration and interpretation of various data, technical report writing and presentation; professional ethics;

professional geophysical societies; dissemination of outcome to public and media; collaboration with



government agencies, non-governmental organizations and professional companies; entrepreneurship; case
studies; real world field surveys.
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Students are able to

1. design a field survey with all requirements

2. carry out a field survey under their leadership

3. compose a final professional survey report
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Seismic Methods
A A 1 a A A 1 <3 A Y o
NHVIGN ﬁummmawqumawu AAUIANYULASANULIINAY NITAENOULASDITUNINUDI
A A [ A A o 1 o A A A 3 9 9 = an A
Aalennyu mmmamuammmmmmau“lmazmau NINVVDYA msﬂizmawam@ga ILUYIVITAAUY
@ A A A = an Y = Y o A A
N Tﬂummﬂau"lmﬁzmau TEIUYUITASNOU mmmmmay‘am‘wwﬂmmqﬂau"lmﬁzmau N3
s A o o a o a oA a 1 { a a
‘]JﬁgQﬂm‘ﬁ@ﬂTiﬁWﬁ’)ini‘WEﬂﬂi'ﬁiﬁJ"]ﬂﬁ YNUANNWNTITNBIN ﬂTiﬂﬂQ!ﬁﬂ’JL%ﬂ‘ﬁiiﬁ AIAINTIULLAS
Funadou
Hooke’s law; elastic properties of rocks, elastic waves and velocities; reflection and refraction of
elastic waves; seismic instruments and sources; data acquisition, data processing, refraction method; seismic
tomography; reflection method; interpretation of seismic sections; application for natural resources exploration,
geohazards, geotourism, engineering and environment
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Students are able to

1. explain Hooke’s law; elastic properties of rocks, elastic waves and velocities; reflection and refraction of
elastic waves; seismic instruments and sources; data acquisition

2. plot time-distance curves, calculate seismic velocities and layer thickness

3. solving the problem of seismic refraction and reflection
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Ethics and Philosophy for Geophysicists
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Ethics and philosophy in research; professional societies in geophysics; good data; ethics in public
communication and presentation of research results; plagiarism; responsibility; working for mankind; case
studies
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Students are able to
1. evaluate the importance and benefits of professional ethics in geophysics

2. analyze the importance of philosophy in geophysics

3. argue about plagiarism, responsibility, and work for mankind
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Seminar in Geophysics I
° a v 9 Aaa  J A o aw Ay a
msunaummzmﬁﬂﬂﬂiwﬁaﬂmmwimv\lﬁﬂﬁsluawmmﬂmw msauau Mslsziiv uag
o 4 a 4 1 a 4 a o a J o
ﬂ'lﬁﬁ\ilﬂi']&’ﬁ‘lgl)@lluﬁVHQ’JﬂEJ'lﬁTﬁ@]i NITDIUNUATICHUNAINIVYNININYIAITAT DITUUTUDN I
a s a 22
INYIFTNT ﬂ']il,%ﬂuu%ﬂ’]']lm'lﬂ’]VIEJ']ﬁ']ﬁG]T’UH'gQ
Exposure to and discussion of geophysics topics in research field; retrieval, assessment and
synthesis of scientific information; critical reading of scientific papers; scientific presentation; advanced scientific writing
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Students are able to
1. describe previous work made by others

2. summarize and present previous work made by others

3. criticize previous work made by others
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Seminar in Geophysics II
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Exposure to state-of-the-art geophysics topics in research field; discussion of theories and methods
related to research on specific subfield; retrieval, assessment and synthesis of scientific information; literature
review; critical reading of scientific papers; scientific presentation; advanced scientific writing, engaging in

group discussions
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Students are able to

1. literature review and critical reading of scientific papers

2. present and discuss theories and methods related to research on specific subfield
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Geophysical Data Processing and Inversion Method
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Recording and retrieval of geophysical data; data statistics; interpolation and automatic contouring;
different types of map displays; Fourier transforms; time series analysis and frequency filtering; convolution and
deconvolution, cross-correlation and auto-correlation; geophysical simulation; introduction to the inverse
problem; statistical concepts; least squares and weighted least-squares methods; generalized inverse, Backus-
Gilbert method; singular value decomposition; non-linear problems; application of inversion methods; advanced
processing with artificial intelligence, machine learning and Python
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Students are able to

1. calculate Fourier transforms, time series analysis and frequency filtering, convolution and deconvolution,
cross-correlation and auto-correlation

2. create geophysical inverse model using least squares and weighted least-squares methods, generalized
inverse, Backus-Gilbert method, singular value decomposition

3. application of inversion methods and advanced processing with artificial intelligence, machine learning and

Python
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Geophysical Logging
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Geophysical well logging and applications; logging in hydrocarbon and groundwater exploration and
exploitation; groundwater contamination; depth measurements; resistivity and self-potential tools; induction and
other electrical tools; gamma ray tools; neutron porosity and pulsed neutron tools; nuclear magnetic logging;
acoustic logging; advanced logging tools and methods; integrated well log interpretation; cutting analysis, core—
log analysis; formation evaluation; case studies from Southern Thailand
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Students are able to

1. categorize various logging tools and their applications

2. calculate relevant parameter from logging measurement data

3. analyze, evaluate, and interpret logging data to identify groundwater and hydrocarbon
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Petrophysics
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Link between geology and geophysics; porous media; fluids; homogeneity-heterogeneity; bulk
properties; directional dependent properties; isotropy and anisotropy; density, magnetic properties, natural
radioactivity, pore space properties, permeability and permeability anisotropy, seismic properties, seismic
attenuation, seismic anisotropy, thermal properties, electrical properties, mechanical properties; relationships
between various physical properties; physical properties of rocks and sediments; petrophysics in hydrocarbon
exploration
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Students are able to

1. categorize various petrophysical properties

2. calculate relevant formation evaluation parameters from physical properties

3. analyze, evaluate, and interpret petrophysical data in groundwater and hydrocarbon exploration
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Seismology
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Earthquake occurrence and distribution; plate tectonics, Earth structure; seismic waves and their
properties; waves in the Earth; seismic source parameter; seismometer and earthquake recording; seismogram
interpretation; seismic intensity; seismic hazard; earthquake prediction; earthquake activities in Southern
Thailand; earthquake early warning systems
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Students are able to
1. break down all steps in standard earthquake observational practice
2. calculate from earthquake data relevant parameter like depth, location, and magnitude
3. analyze earthquake data, possible impact, and significance
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Advanced Magnetic Properties of Rocks and Minerals
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Magnetism in nature, terrestrial magnetic minerals, magnetic fields and energies, magnetic domain and
hysteresis, measurements of magnetic domains, micromagnetic modelling, single-domain thermoremanent
magnetisation, multi-domain thermoremanent magnetisation, viscous and thermoviscous magnetisation,
isothermal magnetisation and demagnetisation, magnetism of igneous rocks, baked materials, sediments,
sedimentary rocks, metamorphic rocks and extraterrestrial rocks
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Students are able to

1. explain Magnetism in nature, fundamentals of magnetism, terrestrial magnetic minerals, magnetostatic
fields and energies, magnetic domain and hysteresis

2. solving the problem of measurements of magnetic domains, micromagnetic, single-domain thermoremanent
magnetisation, multi-domain thermoremanent magnetisation, viscous and thermoviscous magnetisation,

isothermal magnetisation and demagnetization
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Dynamic of The Earth Magnetic Field
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The potential, consequences of the potential, magnetic potential, spherical harmonic analysis,
geomagnetic field, forward method, inverse method, Fourier-domain modelling, transformations, geomagnetic
field models
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Students are able to
1. Explain the physical meanings of equations used to describe the geomagnetic field

2. Explain constructing methods of the geomagnetic field models and palacomagnetic field models
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Plate Tectonic Reconstruction
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Physics of magnetism, components of the geomagnetic field, sampling, palaeodirection
determinations, Fisher statistics, beyond Fisher statistics, time-averaged geomagnetic field and geocentric axial
dipole hypothesis, statistical models of palacosecular variation, geomagnetic polarity time scale, apparent polar

wander path
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Students are able to

1. Explain recording of geomagnetic poles in rocks, statistics used to calculate mean palacomagnetic poles, and
relationship between palacomagnetic poles and plate tectonic movements

2. Solving problems relating to mean palacomagnetic poles and calculations of confidence limits using statistics

on sphere, paths of tectonic movements in the past
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Physics of magnetism, components of the geomagnetic field, domains and anisotropy of magnetic
minerals, hysteresis properties, magnetic minerals, thermoremanent magnetisation, sampling, palacomagnetic
measurements, archaeomagnetic field models, Bayesian chronological model
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Students are able to
1. Explain magnetic properties of magnetic minerals in archaeological artefacts, measurements of
palacomagnetic fields, perform archacomagnetic dating using Bayesian chronological model
2. Solving problems relating to magnetic minerals and properties of palacomagnetic fields, identifications of

magnetic minerals in archaeological artefacts
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Advanced Seismic Methods
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Reflection seismic acquisition and processing; Fourier analysis; equations of motion; elastic and

acoustic wave equations; ray theory; Kirchoff migration; downward continuation of wave fields; plane wave



decomposition, ray tracing; finite difference methods; 3D seismic survey; application for natural resources

exploration
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Students are able to

1. explain reflection seismic acquisition and processing; Fourier analysis; equations of motion; elastic and
acoustic wave equations, ray theory, migration

2. solving the problem of seismic reflection and data processing
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3D Seismic Prospecting
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Overview of seismic methods, 3D Reflection field methods, concept of common-midpoint, Seismic
data processing and link between acquisition and interpretation, Characteristics of seismic events, Sampling,

Fourier transforms, Deconvolution, Filter theory, Statics correction, Velocity analysis and migration, Learning

3D seismic data processing and interpretation through software
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Students are able to
1. explain 3D seismic data acquisition and processing; ray theory, migration

2. solving the problem of 3D seismic reflection and data processing
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Environmental and Engineering Geophysics
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Definition of near-surface and engineering geophysics problems; detection of shallow structures;
archeological artifacts; archacomagnetism; investigation of structural foundations of old buildings; bridges,

highways, railway embankments, cavity detection; mapping of groundwater level and other hydrogeological



problems; detection of buried cables, drainage and pipes; mapping of soil and groundwater pollution and
leakage from waste dumps
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Students are able to
1. solving the problem of Environmental and Engineering Geophysics
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Weather, Climate, and Climate Change
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Physical concepts of weather; weather observation; atmosphere; planetary scale weather systems;
large scale ocean currents; large scale wind systems; clouds; storms; Monsoon; ENSO; I0D; climate drivers;
paleo-climate data; climate change; greenhouse gases; future climate scenarios; tipping points; climate change
denial; climate change communication
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Students are able to
1. calculate and solve the thermodynamics of weather and climate phenomena
2. illustrate the main climate drivers in the region
3. analyze and interpret weather and climate data
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Geohazards
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Natural hazards; geological processes leading to geohazards; earthquakes, tsunamis, sinkholes,
landslides, rock falls, saltwater intrusion; accumulation of hazardous elements and minerals and their release
into the environment; hydrological processes resulting in geohazards; rainfall; flooding; storms; measurements,

statistical analysis, forecasting and predictions; physical models and modeling; distant early warning systems;

hazard mitigation; case studies from Southern Thailand and the region; geohazards in the news
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Students are able to

1. demonstrate the leading causes of geological hazards

2. analyze geohazard data in the context of mitigation

3. evaluate current geohazard mitigation efforts worldwide and in Thailand
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Geodynamic and seismotectonics of SE Asia
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Geology of SE Asia; plate boundaries and plate motion in SE Asia; earthquakes; active fault zones;
neotectonics; global positioning system; subduction zone; India-Eurasia continental-continental collision; escape
tectonics; Gulf of Thailand basins; paleo-plate movement; 26 Dec 2006 Sumatra Andaman earthquake and

tsunami; earthquake cycles; Indian Ocean intraplate earthquakes; geology and geotectonics of Southern

Thailand
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Students are able to

1. diagram the main geotectonic features in SE Asia

2. analyze geotectonic data and demonstrate their significance

3. evaluate given structural features in the current geotectonic setting
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Petroleum Geology and Reservoir Geophysics
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Petroleum geology; depositional systems; subsurface environment; generation and migration of
hydrocarbons; reservoirs, traps and seals, sequence stratigraphy; basin analysis, formation evaluation; integrated
reservoir characterization; 3D and 4D seismic interpretation; integrating reservoirs geophysics, petrophysics,

petroleum engineering and economics; case studies from Southern Thailand
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Students are able to
1. break down all steps of the formation of a hydrocarbon reservoir

2. calculate and solve relevant parameter of formation evaluation and integrated reservoir characterization

3. evaluate given data sets in terms of identification of hydrocarbon reservoirs
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Geothermal Systems and Energy
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Geothermal systems; heat flow; convection; conduction; mantle and crust properties; types of
geothermal systems; surface features of active geothermal systems; worldwide examples; geothermal fluids and
gases and their geochemical characteristics; geophysical exploration of geothermal systems; concepts of
geothermal energy; types of geothermal plants; heat to electrical energy conversion; low enthalpy systems;
renewable non-carbon energy; case studies from Southern Thailand and the region
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Students are able to
1. break down all steps of the formation of a geothermal reservoir
2. calculate and solve relevant parameter of geothermal formation evaluation

3. evaluate given data sets in terms of identification of geothermal reservoirs
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Hydrogeophysics
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Geophysical methods for hydrogeological study; hydrogeological parameters; water cycle; aquifers;
physical properties and characteristic of aquifers; contamination monitoring and remediation of groundwater

contaminations; groundwater exploration using resistivity method, seismic method, electromagnetic method and

magnetic resonance method; surveying procedures; data processing and interpretation of the results
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Students are able to

1. solving the problem of geophysical application in hydrogeology
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Geophysics
in Forensic Science and Archeology
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Basic physical and mathematical principles in forensic science and archeology; magnetism and
electromagnetics; physical properties of materials in forensic science and archeology; geophysical techniques

and detection methods for investigations; survey methods and procedures; magnetic, electromagnetic and

ground penetrating radar methods; data processing and interpretation of results
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Students are able to

1. solving the problem of geophysical application in forensic science and archeology
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Geological Resources
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Definition, occurrence, distribution, and economics of geological resources; hydrological cycle;

hydrocarbon distribution; lignite and coal; economic minerals associated with different rock types; rock salt;
lithium; development of geological resources; mining; pit and quarry industry; related geohazards; geological
resources need over time; geological resources of Southern Thailand and the region
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Students are able to
1. classify various economic geo-resources in relation to their occurrence

2. analyze data in terms of identifying resources

3. evaluate geological resource potentials
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Geoinformatics and Geostatistics
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Introduction to geoinformatics; structure and character of spatial information; acquisition,
classification, and qualification of geospatial information; processing and presentation of geoinformation;
introduction to geographic information systems (GIS); introduction to geostatistics; uni—, bi—, and spatial
description of geodata; probabilistic and deterministic models; estimations; regression—kriging; validation;
uncertainty; geostatistical modeling software and applications.
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Students are able to

1. geostatistical modeling and applications
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Current geophysical topics
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Students are able to

1. solving the problem of geophysical application in current geophysical topics
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Special Topics in Geophysics 11
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Current geophysical topics
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Students are able to

1. solving the problem of geophysical application in current geophysical topics
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Thesis
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Research studies on geophysical topics under supervision of a supervisor; thesis progress should be

presented to the thesis committee regularly every semester; thesis must be written in an appropriate format
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Students are able to

1. research studies on geophysical topics following the research plan

2. writing thesis and research article
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Thesis
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Research studies on geophysical topics under supervision of a supervisor; thesis progress should be
presented to the thesis committee regularly every semester; thesis must be written in an appropriate format
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Students are able to

1. research studies on geophysical topics following the research plan

2. writing thesis and research article
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