《海洋学》教学大纲
Syllabus of Oceanography
	课程基本信息
Course Information

	课程名称
Course Name
	海洋学

	
	Oceanography

	开课院部
School
	石油工程学院
	院部代码
School Code
	02

	负责人
Leader
	李昌良
	课程团队
Team Members
	海洋学教学团队

	课程编码
Course Code
	02208
	学分
Credits
	2

	课内学时
Course Hours
	32
	理论学时
Lecture Hours
	32
	实验学时
Experiment Hours
	0

	
	
	上机学时
Programming Hours
	0
	实践学时
Practice Hours
	0

	课外学时
Home Hours
	16

	适用专业
Audience
	船舶与海洋工程

	授课语言
Language of Instruction
	中文

	先修课程
Prerequisite
	高等数学、流体力学

	课程简介
Course Description
	本课程为船舶与海洋工程专业的第一门限选专业基础课，是海洋科学入门课程，是进入高层次海洋研究的基础。主要讲授海洋的起源、海水的性质、海浪、海流、海冰、潮汐、大气运动等内容。通过本课的学习，使学生能够较全面的认识海洋，掌握海洋物理现象和过程的相关概念、理论，并为船舶工程、海洋平台工程等后续课程的学习奠定基础。

	
	This course is the first basic specialized courses for the students majoring in Architecture and Marine Engineering. It is an introductory course in marine science and is the basis for high-level marine research. The contents are mainly about the basic knowledge of the origin of ocean, the nature of the sea water, sea waves、sea current, sea ice, tides, atmospheric motion. The purpose of this course is to make students have preliminary knowledge of oceanographic phenomena, as well as lay necessary foundation for learning marine engineering, marine engineering platform and other follow-up courses.



	课程教学大纲
Course Syllabus

	课程目标
Learning Outcomes
	课程目标
	毕业要求指标点

	
	目标1：了解海洋现象及掌握基本概念
	1.3

	
	目标2：熟悉海洋现象的特点和规律
	1.4

	
	Learning Outcomes
	Major Objectives

	
	Outcome 1: Understand the phenomenon of ocean and the basic concepts.
	1.3

	
	Outcome 2: Understand the characteristic and the rule of ocean phenomenon.
	1.4

	教学内容
Topics
	绪论
海洋学研究对象，海洋学特点，海洋学发展史，我国海洋学，海洋学研究方法
第一章  地球与海洋
本章重点难点：地球结构、海底地形。
1.1地球基础知识
地球的宇宙环境，地球的形状和大小，地球的外部圈层，地球的内部结构，地球的起源与地质时代。
1.2海与洋
地表海陆分布，海水的起源，海洋的划分。
1.3海底地形
海岸带，大陆边缘，大洋盆地，大洋中脊，无震海岭。
1.4海陆变迁
大陆漂移说，对流说，海底扩张说，板块构造学说。
1.5海底矿物资源
滨海砂矿，海底石油和天然气，磷钙石和海绿石，锰结核和富钴结壳，海底热液硫化物，天然气水合物。
第二章  海水的组成及声光特性
本章重点难点：海水的盐度和海水的声光特性。
2.1海水的组成
海水的成分，海水中的溶解氧。
2.2海水温度、盐度、密度
海水的温度分布，海水盐度，盐度的测定，海水的密度分布。
2.3海水的声光特性 
声速的变化规律、声波传播特性、表面声道、水下声道，声波在海水中的传播特征。
2.4海水的光学特性
光的吸收，光的散射，光的衰减，透明度，水色，水色与透明度的分布。
2.5海冰
海水的最大密度温度与冰点温度，海冰的结冰特点，海水结冰条件，影响海冰盐度的因素，海冰的盐度和密度，海冰与海洋水文状况。
第三章 海浪
本章重点难点：海浪波动方程。
3.1海浪的类型
海浪要素，海浪运动机理，海浪的分类。
3.2海浪的形成
海浪形成假说，海浪的消衰，海浪的状态，涌浪。
3.3海浪波动方程
海浪波动方程，水质点运动与波形传播的关系，质点运动方程，海浪波动的能量，海浪能量的传播，波的叠加，驻波。
3.4海洋内波
内波现象，定义。
3.5开尔文波及罗斯贝波
开尔文波、罗斯贝波的定义及特点。
3.6海啸
海啸定义，传播特点。
第四章  海流
[bookmark: OLE_LINK2]本章重点难点：科氏力，动量方程，各种海流的运动方程及其解。
4.1海流的成因及表示方法
海流的成因，海流的分类、海流的表示方法。
4.2海水受力分析
地势梯度力，压强梯度力，正压场，斜压场，科氏力，风应力，体积摩擦力，涡动摩擦力。
4.3海水运动基本方程
流体静力学方程，连续方程，动量方程。
4.4地转流
地转流的成因，地转流方程及其解，地转流场与等密面之间的关系，用内压场计算地转流的方法。
4.5风海流
无限深海风海流的运动方程及其解，风海流的体积运输，倾斜流与近岸流系，升降流，浅海风海流，风海流的副效应。
4.6惯性流
惯性流的运动方程及其解。
4.7世界大洋上层主要环流
赤道流系，西边界流，湾流，黑潮，东边界流，西风漂流。
4.8热盐环流
表层环流、中层环流、底层环流、深层环流。
第五章  潮汐
[bookmark: OLE_LINK3]本章重点难点：引潮力，平衡潮理论，潮汐动力理论。
5.1潮汐现象
潮汐要素，正规半日潮，全日潮，混合潮。
5.2天体知识
天球，天顶，天子午圈，时圈，赤纬，天顶距。
5.3引潮力
地月运动和月相变化，平动的概念，地-月公共质心，引潮力，月球的引力，惯性离心力，月球引潮力的分布。
5.4平衡潮理论
平衡潮理论，潮汐椭球与潮汐类型，平衡潮的最大潮差，引潮力势。
5.5潮汐动力理论
潮汐动力理论，潮汐共振，开尔文波，旋转潮波系统，我国沿海的潮汐。
第六章  大气运动
本章重点难点：大气的稳定度，大气环流，季风。
6.1大气的成分及垂直分层
大气成分，大气的垂直分层。
6.2大气的水平与垂直运动
作用干空气质点上的力，空气的垂直运动，空气的水平运动，大气的稳定度，大气中的逆温层。
6.3大气环流
大气环流的模式，地面气压带和行星风带。
6.4风
风和气压，海平面的气压场，风向和风力等级表，季风，海陆风，山谷风，焚风。
第七章  海洋上的天气系统
本章重点难点：副热带高压，热带气旋。
7.1气团与锋
气团与锋，气团的形成条件，气团的分类和气团天气特征，气团的变性，影响我国的气团，锋。
7.2副热带高压
副热带高压，西太平洋副热带高压的结构，西太平洋副热带高压的活动，副热带高压带的天气。
7.3温带气旋
温带气旋的形成过程。
7.4温带反气旋
温带反气旋，冷高压和寒潮。
7.5热带气旋
热带气旋的分级，热带气旋的范围和强度，热带气旋的源地，热带气旋形成的基本条件，热带气旋的移动。
7.6台风
台风的结构、台风天气。
7.7风暴潮
风暴潮的形成，风暴潮的传播，风暴潮的增水。
第八章  中国近海
本章重点难点：近海表层环流，渤海和北黄海海冰概况。
8.1自然环境概况
地理位置与区划，海底地形与构造。
8.2中国近海表层环流
渤海、黄海环流，东海环流，南海环流。
8.3 近海潮汐、潮流和海浪
渤海，黄海，东海，南海海域情况。
8.4渤海和北黄海海冰概况
冰期及其区域变化，冰情及其时空变化。
8.5中国近海气候
渤海和黄海气候，东海气候，南海气候。

	
	Introduction
Focus and difficulties: objectives, characteristic, the history, research method of oceanography.
Chapter 1 Earth and Ocean
Focus and difficulties: earth structure, submarine topography
1.1 Basic knowledge of the Earth
Cosmos, the shape and size of the Earth, the outer most crystalline sphere, inner structure, the origin and the geologic period.
1.2 Sea and Ocean
Land-sea distribution, the origin of ocean, the division of the ocean.
1.3 Submarine topography
Coastal, the continental margins,  ocean basin, ridge, aseismic ridge. 
1.4 Sea-land changes
Continental displacement theory, convection theory, spreading concept of seafloor, plate tectonics.
1.5 The mineral resources in sea
Coastal placer, offshore oil and gas, calcium phosphate rock and glauconite, manganese nodules and cobalt rich crusts, hydrothermal, natural gas hydrate.
Chapter 2 Composition and acoustooptic characteristics of sea water
[bookmark: OLE_LINK1]Focus and difficulties: The salinity of sea water and the acoustooptic characteristics of sea water.
2.1 Composition of sea water
Composition of sea water, dissolved oxygen in sea water.
2.2 Sea water temperature, salinity, density
The temperature distribution of sea water, the salinity of sea water, and the determination of salinity, and the density distribution of sea water.
2.3 Acoustooptic characteristics of sea water
The variation of sound speed, sound propagation characteristics, surface sound channel, underwater sound channel and acoustic wave propagation characteristics in sea water.
2.4 Optical properties of sea water
Absorption of light, scattering of light, attenuation of light, transparency, water color, distribution of water color and transparency.
2.5 Sea ice
The maximum density, temperature and freezing point temperature of sea water, freezing characteristics of sea ice, freezing conditions of sea water, factors affecting sea ice salinity, salinity and density of sea ice, sea ice and marine hydrological conditions.
Chapter 3 Sea wave
Focus and difficulties: Wave equation.
3.1 Types of waves
Wave elements, wave motion mechanism and classification of ocean waves.
3.2 Formation of waves
Wave formation hypothesis, wave attenuation, wave state, swell. 
3.3 Wave equation
Wave equation, relation between water quality point motion and wave propagation, particle motion equation, wave wave energy, wave energy propagation, wave superposition, standing wave.
3.4 Ocean internal wave
Internal wave phenomena, definitions.
3.5 Kelvin wave and Rossby wave
Definition and characteristics of Kelvin wave and Rossby wave.
3.6 Tsunami
Definition of tsunami, propagation characteristics.
Chapter 4 Sea current
Focus and difficulties: Coriolis force, momentum equation, motion equation of all kinds of current and its solution.
4.1 Causes of currents and their representation
The origin of currents, the classification of currents, the representation of currents.
4.2 Force analysis of sea water
The gradient force, pressure gradient force, positive pressure, baroclinic, Coriolis force, wind stress, volume friction, eddy friction.
4.3 Basic equations of sea water motion
Fluid statics equations, continuity equations, momentum equations.
4.4 Geostrophic flow
The causes of the geostrophic flow, geostrophic flow equation and its solution, the relationship between the geostrophic flow and isopycnal, using the method of internal pressure calculation of the geostrophic flow. 
4.5 Wind current
The equations of motion of infinite sea wave currents and their solutions, the volume transport of wind and current, the oblique and near shore currents, the rising and falling currents, the shallow sea wind currents, and the side effects of wind currents.
4.6 Inertial flow
Equations of motion of inertial flow and their solutions.
4.7 The main circulation in the upper ocean of the world
The equatorial current system, bounded by the western boundary current, Gulf Stream, Kuroshio, east boundary current and westerly drift.
4.8 Thermohaline circulation
Surface circulation, middle circulation, bottom circulation and deep circulation
Chapter 5 Tide
Focus and difficulties: Tide generating force, equilibrium tide theory and tide dynamic theory.
5.1 Tide
Tidal elements, regular semidiurnal tides, diurnal tides, and mixed tides.
5.2 Celestial knowledge
Celestial sphere, zenith, celestial circle, time circle, declination, zenith distance.
5.3 Tide generating force
The moon movement and phase change, the concept of translation, - public centroid, tidal force, the moon's gravity, centrifugal force, distribution of lunar tidal force.
5.4 Equilibrium tide theory
The equilibrium tide theory, tidal ellipsoid and tidal type, the balance of the maximum tidal range tide, tidal force.
5.5 Tidal dynamic theory
Tidal dynamics theory, tidal resonance, Kelvin wave, rotating tidal wave system, tides in China's coastal waters.
Chapter 6 Atmospheric motion
Focus and difficulties: Atmospheric stability, atmospheric circulation, monsoon.
6.1 Composition and vertical stratification of the atmosphere
Atmospheric composition; vertical stratification of the atmosphere.
6.2 Horizontal and vertical movements of the atmosphere
The forces acting on the dry air, the vertical motion of the air, the horizontal motion of the air, the stability of the atmosphere, and the temperature inversion layer in the atmosphere.
6.3 Atmospheric circulation
The atmospheric circulation pattern, the ground pressure zone and planetary wind.
6.4 Wind
The wind and the sea level pressure, pressure field, wind direction and wind scale monsoon, sea breeze, valley wind, fohn.
Chapter 7 Weather system on the ocean
Focus and difficulties: subtropical high, tropical cyclones.
7.1 Air Mass and Front
Air masses and fronts, the formation of air masses, the classification of air masses and the characteristics of air mass weather, and the degeneration of air masses, affect the air mass and fronts of our country.
7.2 Subtropical high
Subtropical high, the structure of the West Pacific subtropical high, the subtropical high in the Western Pacific, and the subtropical high.
7.3 Extratropical cyclone
Formation process of extratropical cyclone.
7.4 Extratropical anticyclone
Extratropical anticyclone, cold anticyclone and cold wave.
7.5 Tropical cyclone
Classification of tropical cyclones, tropical cyclones in the range and intensity of tropical cyclone source, the basic conditions of tropical cyclone formation, moving tropical cyclone.
7.6 Typhoon
The structure of typhoon and typhoon weather.
7.7 Storm surge
The formation of storm surges, the spread of storm surges, and the increase of storm surges.
Chapter 8 coastal waters of china
Focus and difficulties: Offshore surface circulation, sea ice profiles in Bohai and Northern the Yellow Sea.
8.1 Natural environment survey
Geographical location and zonation, submarine topography and tectonics.
8.2 Offshore surface circulation in China
Circulation of Bohai and the Yellow Sea, circulation in the East China Sea and circulation in the South China sea.
8.3 Coastal tides, currents, and waves
Bohai, the Yellow Sea, the East China Sea and the South China sea.
8.4 Sea ice profiles in Bohai and Northern the Yellow Sea
Ice age and its regional variations, ice conditions and their temporal and spatial variations.
8.5 Climate of coastal China
Bohai and the Yellow Sea climate, the East China sea climate, the South China Sea climate.

	教学进度及要求
Class Schedule & Requirements
	内容
	课内
学时
	教学方式
	课外
学时
	课外环节
	课程目标

	
	绪论
	2
	讲授
	
	
	

	
	1.1
1.2
	1.5
	讲授
	
	
	

	
	1.3
1.4
1.5
	2
	讲授
	2
	作业
	目标1

	
	2.1
	0.5
	讲授
	
	
	

	
	2.2
2.3
	1.5
	讲授、讨论
	
	
	

	
	2.4
2.5
	2
	讲授
	2
	作业
	目标1

	
	3.1
3.2
	2
	讲授
	
	
	

	
	3.3
	1.5
	讲授
	
	
	

	
	3.4
3.5
3.6
	0.5
	讲授
	2
	作业
	目标1

	
	4.1
4.2
	2
	讲授
	
	
	

	
	4.3
4.4
	1.5
	讲授
	2
	作业
	目标2

	
	4.5
4.6
	1
	讲授
	
	
	

	
	4.7
4.8
	1
	讲授、讨论
	2
	作业
	目标1

	
	5.1
5.2
5.3
	2
	讲授
	
	
	

	
	5.4
5.5
	2
	讲授、讨论
	2
	作业
	目标2

	
	6.1
6.2
	2
	讲授
	
	
	

	
	6.3
6.4
	2
	讲授
	2
	作业
	目标1

	
	7.1
7.2
7.3
	1.5
	讲授
	
	
	

	
	7.4
7.5
7.6
7.7
	1.5
	讲授
	2
	作业
	目标1

	
	8.1
8.2
8.3
8.4
8.5
	2
	讲授
	
	
	

	
	Topics
	Course
Hours
	Teaching Methods
	Home
Hours
	Assignment
	Outcomes

	
	Introduction
	2
	Teaching
	
	
	

	
	1.1
1.2
	1.5
	Teaching
	
	
	

	
	1.3
1.4
1.5
	2.0
	Teaching
	2
	Homework
	Outcome 1

	
	2.1
	0.5
	Teaching
	
	
	

	
	2.2
2.3
	1.5
	Teaching、Discussion
	
	
	

	
	2.4
2.5
	2
	Teaching
	2
	Homework
	Outcome 1

	
	3.1
3.2
	2
	Teaching
	
	
	

	
	3.3
	1.5
	Teaching
	
	
	

	
	3.4
3.5
3.6
	0.5
	Teaching 
	2
	Homework
	Outcome 1

	
	4.1
4.2
	2
	Teaching
	
	
	

	
	4.3
4.4
	1.5
	Teaching
	2
	Homework
	Outcome 2

	
	4.5
4.6
	1
	Teaching
	
	
	

	
	4.7
4.8
	1
	Teaching、Discussion
	2
	Homework
	Outcome 1

	
	5.1
5.2
5.3
	2
	Teaching
	
	
	

	
	5.4
5.5
	2
	Teaching、Discussion
	2
	Homework
	Outcome 2

	
	6.1
6.2
	2
	Teaching
	
	
	

	
	6.3
6.4
	2
	Teaching
	2
	Homework
	Outcome 1

	
	7.1
7.2
7.3
	1.5
	Teaching
	
	
	

	
	7.4
7.5
7.6
7.7
	1.5
	Teaching
	2
	Homework
	Outcome 1

	
	8.1
8.2
8.3
8.4
8.5
	[bookmark: _GoBack]2
	Teaching
	
	
	

	考核方式
Grading
	评价环节
	比例

	
	环节1 平时表现
	10%

	
	环节2作业
	20%

	
	环节3期末考试
	70%

	
	Evaluation
	Percentage

	
	Evaluation 1：Attendance and Performance
	10%

	
	Evaluation 2：Homework
	20%

	
	Evaluation 3：Final Exam 
	70%

	教材及参考资料
Textbooks & Other Materials
	1．陈建民，《海洋学》，石油大学出版社，2003，学校规划教材。

	
	1. Chen Jianmin，Oceanography, University of Petroleum Press, 2003, school planning materials.

	其它
More
	

	备注
Notes
	

	大纲执笔人
Author
	张敬
	审核人(系/教研室主任)
Approved by
	娄敏


注：
1. 表格中红色为示例，绿色为说明。
2. 考核方式包括作业（Assignment）、实验（Experiment）、平时表现（Attendance and Performance）、期中考试（Midterm Exam）、期末考试（Final Exam）等。
3. 院部代码：地学院01，石工学院02，化工学院03，机电学院04，信控学院05，储建学院06，计通学院07，经管学院08，理学院09，文学院10，马克思主义学院11，体育教学部12，工训中心及其他20。
4. 如有实验内容，须完善对附表中实验项目信息进行完善。
附表：
	实验项目信息

	实验项目名称
	所在实验室名称
	实验室编号
	实验中心名称
	项目编号
	每组人数
	项目学时
	实验类别
	实验要求
	实验类型
	面向专业
	实验室分室
	仪器设备名称
	是否开出

	
	
	
	
	
	
	
	
	
	
	
	
	
	是




