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Physics of the Earth
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Orbital motion, rotation, precession; origin of the earth; isotope dating of the earth; radioactivity; tides;
gravitational field of the earth; geomagnetic field, field reversal; heat flow; seismology; earth’s interior; crust, mantle,
core; rock magnetism and palacomagnetism; plate tectonics; physics of oceanography; climate change
312-503  aNIHNDIWAZIKAN 2((1)-2-3)

Gravity and Magnetics
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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
312-504  saONeNEMSVNs I 2((1)-2-3)

Geology for Geophysicists
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Theory of continental drift, seafloor spreading, and plate tectonics; rock forming minerals; origin and

distribution of igneous, sedimentary and metamorphic rocks; geological processes of weathering, erosion, transportation,



and sedimentation; hydrogeology; dynamic coasts and oceans; geological structures and rock deformation; faults and
folds; mountain and basin development; origin and distribution of hydrocarbon and mineral resources; stratigraphy of
Thailand, especially the southern part; geological heritage places in Thailand; application for natural resources
exploration, geohazards, geotourism, engineering and environment
312-505 lvlvhuazmimanlvlh 2((1)-2-3)
Electrics and Electromagnetics
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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
312-506  Msd@sIIMaEIaIland 2((1)-3-2)
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; real case scenario in Southern Thailand
A &
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Seismic Waves
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Hooke’s law; elastic properties of rocks, elastic waves in rocks; reflection and refraction of elastic waves;

seismic instruments and sources; reflection method, normal incidence section, data acquisition, data processing,



interpretation of seismic sections; refraction method; Vertical Seismic Profiling; seismic tomography; application for
natural resources exploration, geohazards, geotourism, engineering and environment
312-605  a3s3sumazlSyanveninssdiland 1((1)-0-2)

Ethics and Philosophy for Geophysicists
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Ethics in research and research publications; learning ethics and philosophy in doing research in geophysics;
ethics in public communication and presentation of research results; case studies
312-691  duaIMasIiand 1 1(0-2-1)

Seminar in Geophysics I
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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
312-692  &uMNIMeETAIIENG 2 1(0-2-1)

Seminar in Geophysics 11
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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
312-512 - mstszananasazmsundudeyassdlilana 2((1)-2-3)

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; and inversion of geoelectric data
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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 devices; induction and other
electrical devices; gamma ray devices; neutron porosity and pulsed neutron devices; nuclear magnetic logging; acoustic
logging; advanced logging methods; integrated well log interpretation; cutting analysis, formation evaluation; case studies
from Southern Thailand
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Petrophysics
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Link between geology and geophysics; rocks and sediment types, 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
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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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Rock Magnetism and Palaecomagnetism
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Fundamentals of magnetism, the Earth’s magnetic field, rock magnetic properties, magnetic mineralogy, types
of natural remanent magnetisation, palacomagnetic sampling technique, measurements of palacomagnetic direction,
measurement of palacomagnetic intensity, statistics of palacomagnetic data, palacomagnetic data analysis, palacomagnetic
dating technique, applications of palacomagnetism to study tectonic reconstructions and answer geological problems
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Advanced Seismic Waves
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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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Seismic Data Processing
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Overview of seismic methods, Reflection field methods and concept of common-midpoint, Introduction to
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 seismic
data processing through data processing software
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Environmental Geophysics
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Definition of near-surface and engineering geophysics problems; detection of shallow structures; archeological
artifacts; archaecomagnetism; 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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Weather, Climate, and Climate Change
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Physical concepts of weather; atmosphere; planetary scale weather systems; large scale ocean currents; large
scale wind systems; storms; Monsoon; ENSO; climate; paleo-climate data; climate change; greenhouse gases; future
climate scenarios; tipping points; climate change denial; climate change communication
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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; statistical analysis of hazards; measurements,
forecasting and predictions; physical models and modeling; distant early warning systems; case studies from Southern
Thailand and the region; current geohazards in the news
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Geodynamic and seismotectonics of SE Asia

5@ innvesgiimaeideas Tusenideald sesaeszrnauruden Tanuazmaadeniivearuilden
TanlugimaeiFunz Tueenifodld seudeuiings maulsduguuima ssuuaauiiondfied v nauruden
Tanyads msruiuveuriildenTandudeuazgsids msnimevearunldonTan ugee1n'ne mandeuiives
uruidenTanluussnma ududauTvaezFunilumgmssiganas-suauiufuil 26 $uaaw 2006 souveans
mauruaulng uw'uﬁu'lwﬁLﬁﬂﬁumﬂ“luuw'mﬂﬁaﬂiaﬂ“lﬁ’ummgmﬁmﬁﬂ ‘ﬁiéﬁﬁmmuazﬁiﬁuﬂiﬁmgmmmﬁuﬁ
maldveslszmalng

Geology of SE Asia; plate boundaries and plate motion in SE Asia; earthquakes; faults; active faults;
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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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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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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Nuclear Techniques in Geophysics
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Atom, nuclear stability, isotope, radiations; primordial and terrestrial radionuclides; Naturally Occurring
Radioactive Materials (NORM); decay series, decay equilibrium; radiation detections; gamma ray spectrometry; alpha
spectrometry; Nuclear logging; Solid-State Nuclear Track Detector (SSNTD); radon detection; isotopic dating of rocks
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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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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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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 igneous, metamorphic, and sedimentary rocks;
development of geological resources; mining and mining related geohazards; geological resources need over time;
geological resources of Southern Thailand and the region
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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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Special Topics in Geophysics I
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Current geophysical topics.
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Current geophysical topics.
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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

d
312-602  INNHUNUS 36(0-108-0)
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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Module: Geohazards and Active Fault
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Dynamic Earth; hazards from geological processes; plate boundaries; geology of SE Asia; earthquakes;
tsunamis; Sunda Subduction Zone; mapping of active faults; seismology; paleoseismology; seismic hazard; earthquake
cycle; recurrence interval; landslides; slope stability; Mohr-Coulomb failure criterion; pore pressure; flooding; rainfall;
weather and climate patterns; measurement of ground and satellite based weather data; weather forecast; mitigation
strategies; distant early warning systems for tsunamis and landslides; outreach tools and communication with public;
hoaxes and predictions; case studies from Southern Thailand and the region; small independent problem based-project
312-592  ¥AIVIQNNEIAING IAINTIMMAZAUIAGON 6((3)-6-9)

Module: Hydrogeology, Engineering and Environment
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Shallow subsurface; groundwater systems; sediments and sedimentary rocks; regional and local depositional
systems; aquifer; groundwater flow; porosity; hydraulic conductivity; pore pressure; groundwater exploration;
geochemistry of groundwater; dissolution and precipitation of dissolved solids; sinkholes; electrical and electromagnetic
methods; seismic and potential field methods; groundwater wells; drilling and geophysical logging; cutting analysis;
integrated groundwater models; groundwater contamination; building foundations; differential settlement of sediments;
current problems in the construction industry; case studies from Southern Thailand and the region; small independent
problem based-project
312-593 ﬂgﬂ‘imﬁié’ﬁwﬂﬁxﬁugﬁmmmzmiﬁmsﬁaaﬁmﬁi{ﬁ 6((4)-4-10)

Module: Regional Geology and Geotourism
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Plate tectonics; neotectonics; plate boundaries; plate movement over time; paleomagnetics; seismology;
paleoseismology; geology of SE Asia, and especially Southern Thailand; delineation of geological boundaries and
features using state-of-the art geophysical methods; time related scenario developments for occurrence of distinct
geological sites and features; subsurface characterization of geological heritage sites; development of sustainable
frameworks for geotourism sites; identifying new currently undiscovered geotourism sites; Satun Geopark; examples from
Southern Thailand and the region; small independent problem based-project
312-594 YAITINITAITIMHAINSWEINIHIAAZWAINY 6((3)-6-9)

Module: Exploration of Geological and Energy Resources
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Energy resources; hydrocarbon; coal and lignite; geothermal; economic mineral resources; tin; gold; lithium;
dolomite; calcite, construction materials; marble; sand and gravel; economics of geological and energy resources;
exploration strategies; survey design; logistics; state-of-the-art geophysical technologies and methods; field work

planning; budgeting; electric and electromagnetic methods; seismic, gravity, and magnetic methods; state-of-the-art data



processing, visualization, and interpretation; integrated characterization of subsurface; geochemistry of subsurface fluids;
rock-water interaction; drilling, geophysical logging; current exploration activities and case studies in Southern Thailand;

small independent problem based-project
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