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	Required Courses
	Credit
	Yr.
	Semester
	Course Description

	Thermodynamics


	2
	2
	1st
	Introduction to thermodynamics: the first law, second law, and thermodynamic functions such as the internal energy and entropy.

	Applied Electromagnetism
	2
	2
	1st
	Formations of Maxwell’s  equations, generating and the characteristics of electromagnetic wave.

	Fluid Dynamics
	2
	2
	1st
	Introduction to fluid mechanics. 1. Equations of motion, 2. Motion of perfect fluids, 3. Motion of viscous fluids

	Applied Mathematics

	2
	2
	1st
	1. Ordinary differential equations, 2. Partial differential equations, 3. Fourier analysis,

4. Wave equations, 5. Heat equations 6. Special functions

	Oceanography


	4
	2
	2nd
	Introduction to the scientific study of the ocean. 1. Ocean topology, 2. Feature of seawater; salinity and temperature, 3. Heat balance, 4. Global circulation, current, and waves.

	Information Processing
	2
	2
	2nd
	Basics of UNIX operating system, programming language and numerical calculation method

	Introduction     to Meteorology
	2
	3
	1st
	Introduction to meteorology ranging from energy balance, forces, pressure and wind to weather disturbances.

	Solid-Earth Sciences I

	2


	3


	1st


	The elementary part of Solid-Earth sciences.  Main contents are 1. Geodesy and gravity, 2. Elastic theory, and 3. Seismic waves.

	Astronomy

	2
	3
	1st
	Introduction to astronomy. 1. Solar system, 2. The Sun, 3. Stars, 4. Our Galaxy, 5. Galaxies, 6. Universe

	Oscillation and Wave Motion
	2
	3
	1st
	Solutions of the oscillating problem using vector analysis, and the wave equation.

	Earth and Ocean Sciences Exercises I
	1
	3
	1st
	Applied mathematics for the earth and ocean sciences, especially for the measurement and the signal processing.

	Earth and Ocean Sciences Exercises II
	1
	3
	1st
	Exercises on the fundamental techniques, including the concepts of physics, applied to the earth and ocean sciences.

	Earth and Ocean Sciences Exercises III
	1
	3
	2nd
	Exercises on some advanced topics for the application to the earth and ocean sciences.

	Earth and Ocean Sciences Laboratory I
	1
	3
	1st
	Fundamental experiments on the measurements and observations with regard to the earth and ocean sciences.

	Earth and Ocean Sciences Laboratory II
	1
	3
	2nd
	Experiments with regard to some topics for the earth and ocean sciences, including field research or observation.

	Research in Earth and Ocean Sciences


	6
	4
	1st and 2nd
	Through making a graduation thesis, expanding the existing knowledge to a systematic thinking. Oral presentations are required at the midterm reports and the final. 

	Remote Sensing I

	2
	2
	2nd
	Introduction to theory and methods of remote sensing for astronomy, seismology, atmospheric and marine sciences.

	Geophysical Fluid Dynamics

	2
	2
	2nd
	Introduction to geophysical fluid dynamics. Mechanics of stratified fluid on rotating sphere applied to various kinds of earth and planetary flows.

	Signal Analysis
	2
	2
	2nd
	Introduction to the fundamental concepts on the analogue and digital signal processing, including Fourier analysis, Laplace transform, z-transform, sampling theorem, and FFT.

	Ocean Measurement Engineering


	2
	2
	2nd
	Acquisition of basic knowledge concerning measurements of ocean phenomena; 1. Ocean structure, 2. Temperature, 3. Current, 4. Underwater acoustics, 5. Seafloor, 6. Positioning.

	Image Processing
	2
	3
	1st
	Image processing for satellite observation of land, ocean, atmosphere, and polar regions

	Planet and Earth Sciences

	2
	3
	2nd
	1. The sun, 2. The solar system and its planets, 3. Star formation, 4. Formation of planetary systems, 5. Exoplanets

	Atmospheric Science I


	2
	3
	2nd
	Development of basic fluid dynamics, including an application in atmospheric dynamics and turbulent theory

	Transducer Engineering

	2
	3
	2nd
	Introduction to the principle of transducer for measurement, energy conversion and signal processing, with related topics including circuit theory, solid-state physics, and the principle of amplifier.

	Environmental Sciences


	2
	4
	1st
	Introduction to environmental crises, such as the global warming, ozone-layer depletion, acid rain, and marine pollution.

	Paper Review


	4
	4
	1st
	Through a review work of scientific journals and an oral presentation, developing a sense of logic and an ability for incisive criticism 

	Aviation Weather
	2
	4
	2nd
	Introduction to the weather affect to operations of aircrafts. 1. Clear air turbulence, 2. Fog, 3. Thunder, 4. Significant weather for aircrafts taking off or landing.


	Elective(Subject)
	Credit
	Yr.
	Semester
	Course Description

	Physical Oceanography


	4
	2
	2nd
	Understanding of dynamics in various ocean phenomena. Basic physical laws of ocean dynamics, equations of circulations, and behaviors of water waves.

	Remote Sensing II


	2
	3
	1st
	Practical application of remote sensing in visible, infrared and microwave regions, based on fundamental theories in Remote Sensing I

	Earth Sciences I
	2
	3
	1st
	Detailed discussions on various kinds of instabilities of geophysical flows including static, inertial, symmetric, barotropic, and Kelvin-Helmholtz instabilities.

	Earth Sciences II
	2


	3


	2nd
	General description of the Earth Sciences such as studies on earthquakes, volcanic activity and natural disaster prevention.

	Ocean Acoustic Engineering


	2
	3
	1st
	Acquisition of knowledge concerning base and application of ocean acoustics; 1. Basic concept, 2. Sound velocity, 3. Sound propagation, 4. Ambient noise, 5. Ocean acoustic tomography, 6. Acoustic thermometry.

	Solid-Earth Sciences II


	2


	3


	2nd
	Several aspects of Solid-Earth sciences.  Main contents are 1. Physical structure of the Earth’s interior, 2. Plate tectonics and mantle convection, 3. Geomagnetism, and 4. Basic views of terrestrial planets.

	Atmospheric Science II 


	2
	3
	2nd
	Introduction to atmospheric thermodynamics. 1. Basics of thermodynamics, 2. Thermodynamics on dry air, 3. Thermodynamics on wet air, 4. Static instability, 5. Rain   

	Sensing Technology


	2
	3
	2nd
	Measurement technology for global circulation of water, momentum, heat, and substance except remote sensing

	Sonar Engineering
	2
	3
	2nd
	Detection techniques of underwater objects by the sound wave.

	Applied Meteorology
	2
	4
	1st
	Introduction to satellite meteorology, radar meteorology and method of meteorological observations.

	Climatology
	2
	4
	1st
	Development of radiation theory in the atmosphere, including a consistent understanding of global green house effect

	Astrophysics
	2
	4
	1st
	1. Stellar structures 2. Stellar evolutions 3. Stellar dynamics 4. Compact stars 5. Stars and galaxies in universe

	Introduction to Weather Forecasting Techniques
	2
	4
	2nd
	Introduction to weather forecasting techniques from the objective analysis to the numerical prediction.

	Mathematical Geoscience
	2
	4
	2nd
	Mathematical exercise to develop understanding of fundamental theories and formulas in Geosciences


