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CENV6084 Coastal & Maritime Engineering and 
Energy 

Module overview  

Knowledge and understanding 

Having successfully completed the module, you should be able to demonstrate knowledge and 

understanding of: 

 Wave generation, wave and tidal theory 

 Wave effects on coastal structures (loadings, overtopping, scouring) 

 Function and design of coastal structures 

 Maritime renewable energy resource evaluation and conversion technologies 

Intellectual skills 

Having successfully completed the module, you will be able to: 

 Assemble knowledge on wave conditions and wafe effects on coastal structures 

 Select suitable coastal defence structures 

 Perform economic and hydraulic calculations 

 Demonstrate through a design exercise a coherent understanding of techniques 

 Evaluate the marine energy resource and conversion potential for given wave conditions  

Practical skills 

Having successfully completed the module, you will be able to: 

 Carry out wave and tide prediction calculations 

 Perform simple hydraulic modelling of waves 

 Specify design requirements for coastal structures 

 Analyse existing data and apply in a design exercise 

Key skills 

Problem analysis and problem solving: 

 Numeracy and modelling 

 Effective communication 

 Accuracy of problem analysis and problem solving 

Module Details 

Title: Coastal & Maritime Engineering and Energy 

Code: CENV6084 

Year: 4 

Semester: 1 
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CATS points: 15 ECTS points: 7.5 

Level: Postgraduate 

Co-ordinator(s): Dr Gerald Muller 

Pre-requisites and / or co-requisites 

Students undertaking this module need to have a knowledge of mathematics extending to and 

including integration, differentiation,and first and second order differential equations. 

Aims and objectives  

This Module will introduce you to the range of skills needed in the determination of design 

requirements and conditions, planning, and the design of coastal structures. These skills comprise 

the determination of wave conditions, the determination and analysis of the effect of waves, tides 

and currents on coastal structures, the design of new coastal structures as well as the evaluation of 

existing structures and the analysis of marine renewable energy resource and exploitation options. 

This module will describe current thinking and techniques used in the evaluation of environmental 

loadings on coastal structures and their design as well as the assessment of marine renewable 

energy options examining the approaches used in the UK and elsewhere. The course will comprise 

a combination of lectures and a design study. 

Syllabus  

INTRODUCTION TO COASTAL ENGINEERING 

INTRODUCTION TO COASTAL ENGINEERING 

Overview over coastal engineering, coastal structures, waves and tides, wave effects, current 

‘state-of-the-art’,  

 

WAVES AND TIDES 

Wave generation, tides, linear wave theory, introduction to advanced theories, wave refraction and 

diffraction, wave breaking, breaker types. 

 

COASTAL STRUCTURES 

Types of coastal structures, areas of application, comparative analysis of structures, protection 

elements, rubble mound structures, earth structures. 

 

WAVE LOADINGS AND WAVE EFFECTS ON COASTAL STRUCTURES 

Reflected wave loads on vertical walls, breaking wave loads, wave impact pressure propagation 

into structures, broken wave loadings, downfall pressures, armour stability, overtopping (pulsating 

and impulsive using the Eurotop manual), scouring, sediment transport. 
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MARINE RENEWABLE ENERGY 

Marine energy resource (tides and waves), tidal currents and tidal barriers, current developments, 

wave energy, historic revew, wave energy conversion principles, current developments, 

assessment. 

 

DESIGN EXERCISE 

The existing Victorian breakwater on the Island of Alderney (Channel islands) is a blockwork 

structure which suffers recurrent damages. It will need to be replaced in the near future. In this 

design exercise, the outline design for a replacement will be developed based on an assessment of 

wave conditions, design requirements (harbour area and harbour wave conditions) and a diffraction 

analysis of the harbour basin.  

 

FIELD VISITS and GUEST LECTURES 

Engineers, planners and managers may give occasional guest lectures explaining current thinking 

and methodology in Coastal Engineering 

Learning and teaching  

Study time allocation 

Contact hours: 40 

Private study hours: 110 

Total study time: 150 hours  

Teaching and learning methods 

The module consists of a series of formal lectures, a Design Exercise and lectures from visiting 

professionals. 

Visiting Lectures - Details to be confirmed. 

 

Lectured topics: 

WAVE AND TIDAL THEORY 

WAFE EFFECTS ON COASTAL STRUCTURES 

DESIGN OF COASTAL STRUCTURES 

MARITIME RENEWABLE ENERGY 

 

DESIGN EXERCISE: This will be used to apply the knowledge learned in the lectures in a 

comprehensive form analysing the situation of an existing breakwater on one of the Channel 

islands, and developing a proposal for a replacement structure.  

 

TEACHING ACTIVITY: Lectures, seminars and tutorials. LEARNING ACTIVITY: Class discussion, 
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quizzes, group work and private study. Feedback will be given in tutorials on the results of the 

quizzes, written and oral feedback will be given on the design project and written feedback only on 

the examination. 

Resources and reading list 

Kamphuis J.W., Introduction to Coastal Engineering and Management, 2002, World Scientific. 

Muir Wood A.M. and Fleming C.A., Coastal Hydraulics, 1981, MacMillan Press.  

Open University, 2002, Waves, Tides and shallow-water processes, Butterworth Heinemann, 

Oxford. 

Assessment methods 

Assessment method contribution to final mark 

Examination 80% 

Quizzes and tutorials 20% 
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CENV6126 Coastal Morphodynamics 

Module overview  

Knowledge and understanding 

Having successfully completed the module, you should be able to demonstrate knowledge and 

understanding of: 

 Key concepts in coastal morphodynamics for sandy and muddy coasts, cliffs and shingle 
beaches 

 Standard numerical models for longshore and cross-shore evolution and sediment budget 

methods 

 The morphodynamics of soft coastal engineering solutions 

Intellectual skills 

Having successfully completed the module, you will be able to: 

 Build conceptual models (representationally and mathematically) as scientific and 

engineering tools for a variety of coastal landforms and environments. 

 Critically evaluate methods for the analysis of coastal morphodynamics 

Practical skills 

Having successfully completed the module, you will be able to: 

 Use pertinent software programmes for the analysis of coastal morphodynamics 

 Analyse and interpret coastal change data 

Key skills 

 Information handling 

 Decision Making 

 Report writing 

 Team work 

 Poster Presentation 

Module Details 

Title: Coastal Morphodynamics 

Code: CENV6126 

Year: 4 

Semester: 1 

CATS points: 15 ECTS points: 7.5 

Level: Postgraduate 

Co-ordinator(s): Professor Robert Nicholls 
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Pre-requisites and / or co-requisites 

This module does not have any pre-requisites 

Aims and objectives  

To introduce you to concepts of 'soft' coastal evolution in a variety of settings and regimes, and its 

application to predicting future coastal change as well as soft approaches to coastal engineering, 

especially beach nourishment. This will include theory, analytical and numerical models, and 

current issues, such as shoreline response to sea-level rise. The course will comprise a series of 

lectures and workshops. 

Syllabus  

1. Coastal Classification 2. Coastal Sediment Types and Budgets 3. Coastal Types I -- Sandy 

Coastlines 4. Coastal Types II -- Muddy Coastlines 5. Coastal Types III -- Biogenic Coastlines 6. 

Coastal Types VI -- Coarse-Grained and Rocky Coasts 7. Analysing Coastal Morphodynamics: Time 

and Space Scales 8. Cross-shore Morphodynamic Models 9. Longshore Morphodynamic Models 10. 

Shoreline Management 11. Soft Coastal Engineering 12. Climate Change and Sea-Level Rise 

Learning and teaching  

Study time allocation 

Contact hours: 42 

Private study hours: 108 

Total study time: 150 hours  

Teaching and learning methods 

The module consists of a series of formal lectures on key concepts and current issues, and 

computer workshops where cross-shore and longshore numerical morphodynamic models and 

sediment budget methods will be introduced and explored. There is also a one-day field trip. 

Resources and reading list 

The course will be based on a range of sources including recommended textbooks (see list), recent 

journal articles, and web-based guidance on numerical models. 

 

7

http://www.southampton.ac.uk/engineering/undergraduate/modules/cenv6126_coastal_morphodynamics.page#aims
http://www.southampton.ac.uk/engineering/undergraduate/modules/cenv6126_coastal_morphodynamics.page#syllabus
http://www.southampton.ac.uk/engineering/undergraduate/modules/cenv6126_coastal_morphodynamics.page#learning


Assessment methods 

Assessment method contribution to final 

mark 

Assessment 1 - Application of one-line modelling software to beach 

evolution 

25% 

Examination 50% 

Assessment 2 - Application of SBAS for a sediment budget analysis 25% 
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CENV6139 Geographic Information Systems 

Module overview  

This module provides an introduction to the fundamentals of Geographic Information Systems 

(GIS) and the potential of GIS for coastal engineering and management. 

Module Details 

Title: Geographic Information Systems 

Code: CENV6139 

Year: 4 

Semester: 2 

CATS points: 15 ECTS points: 7.5 

Level: Postgraduate 

Co-ordinator(s): Dr Katherine Parks 

Aims and objectives  

This module provides an introduction to the fundamentals of Geographic Information Systems 

(GIS) and the potential of GIS for coastal engineering and management. Topics include 

understanding GIS terminology and architecture, GIS data structures, cartographic principles, data 

sources and methods of data acquisition including remote sensing, data manipulation and 

conversion, data quality and spatial analysis. 

Syllabus  

TBC 

Learning and teaching  

Study time allocation 

Contact hours: 30 

Private study hours: 120 

Total study time: 150 hours  

Teaching and learning methods 

9

http://www.southampton.ac.uk/engineering/undergraduate/modules/cenv6139_geographic_information_systems.page?#overview
http://www.southampton.ac.uk/engineering/about/staff/kep1g11.page
http://www.southampton.ac.uk/engineering/undergraduate/modules/cenv6139_geographic_information_systems.page?#aims
http://www.southampton.ac.uk/engineering/undergraduate/modules/cenv6139_geographic_information_systems.page?#syllabus
http://www.southampton.ac.uk/engineering/undergraduate/modules/cenv6139_geographic_information_systems.page?#learning


The module consists of lectures and a number of computer based practical and workshop sessions. 

The lectures will explore conceptual issues in GIS database design and development, analysis, and 

display. The practical sessions provide students with hands on contact with GIS software packages, 

such as the ArcGIS series, to get relevant experience in using GIS in environmental coastal 

applications. The GIS software is available on most public workstations at the University. The final 

project involves a real world coastal engineering and management problem and includes a field 

visit to the site. 

Resources and reading list 

Longley, P.A., Goodchild, M.F., Maguire, D.J. Y Rhind, D. W., 2005, Geographic Information 

Systems and Science. Chichester, UK, John Wiley and Sons OR Longley, P.A., Goodchild, M.F., 

Maguire, D.J y Rhind, D.W., 2001, Geographic Information Systems and Science. Chichester, UK, 

John Wiley and Sons 

Assessment methods 

Assessment method contribution to final mark 

Final project report 60% 

Practical portfolio 40% 
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ENVS6028 Environmental Impact Assessment 

Module overview  

Knowledge and understanding 

Having successfully completed the module, you should be able to demonstrate knowledge and 

understanding of: 

 Interdisciplinary approaches to assessing significance of effects 

 The current legislation covering EIA 

 The principles of EIA 

 The role of EIA in sustainable development 

Module Details 

Title: Environmental Impact Assessment 

Code: ENVS6028 

Year: 5 

Semester: 1 

CATS points: 15 ECTS points: 7.5 

Level: Postgraduate 

Co-ordinator(s): Dr Malcolm D Hudson 

Pre-requisites and / or co-requisites 

None 

Aims and objectives  

Environmental impact assessment (EIA) has been progressively introduced over recent decades as 

a tool to help deliver sustainable development. Across the world, major developments are usually 

subject to systematic assessment of the impacts they may have on the environment before 

permission is given for them to proceed. Impacts which are judged to be significant should be 

mitigated; alternatives should be considered, and the public involved in the decision making 

process. The process can also extend beyond projects to policy, plan or programme level, through 

Strategic EIA (or "SEA"). This module aims to train students in EIA, so they have general 

understanding of the process and sufficient knowledge to be involved professionally. 

Syllabus  
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The course has two major themes. In the first part of the course emphasis is placed on the 

philosophy of EIA, and the legal and planning framework in which EIA is used. The second more 

practical part of the course focuses on selected major impacts/issues which need to be considered 

as part of environmental assessment and the approaches to baseline surveys used by various 

disciplines to assess and subsequently monitor environmental change. Thus the student should 

gain an intellectual feel for a modern approach to environmental management and decision-making 

- plus practically orientated exposure to the approaches used in deriving environmental baselines 

and presenting them appropriately. 

Environmental Impact Assessment Issues: 

- Development of EIA 

- The law and EIA procedure, including contrasting international approaches 

- Planning and policy 

- Identifying environmental impacts across a range of environmental disciplines  

- Assessing significance of impacts 

- Approaches to mitigation 

- Long term monitoring and management 

- Public consultation 

- Quality issues 

- Strategic EIA 

- Case studies, including guest speakers  

- Scoping for major development (coastal scenario) (coursework exercise) 

 

Learningand teaching  

Study time allocation 

Contact hours: 40 

Private study hours: 120 

Total study time: 160 hours  

Teaching and learning methods 

- Lectures  

- Site visits 

- Project work  
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Assessment  

Assessment methods 

Assessment method contribution to final 

mark 

Examination (2 hrs - essay and short answers) 40% 

Scoping report on a major development (group exercise with peeer 

assessment) 

60% 
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SOES3014 Coastal sediment dynamics 

Module overview  

The module forms a natural extension of the Level 2 module Sedimentary Systems and Processes 

(SOES2013) and Coastal and Estuarine Oceanography (SOES2024). 

Module Details 

Title: Coastal sediment dynamics 

Code: SOES3014 

Year: 3 

Semester: 1 

CATS points: 15 ECTS points: 7.5 

Level: Undergraduate/Postgraduate 

Co-ordinator(s): Professor Carl L Amos 

Pre-requisites and / or co-requisites 

SOES2013 or SOES2024. 

Module Code Year 

Sedimentary systems and processes  SOES2013 2 

Coastal and estuarine oceanography I SOES2024 2 

Syllabus  

Aims 

1. To define the basic concepts of sediment movement within coastal and inner continental 
shelf waters, and the processes that control this movement. 

2. To define the methods, techniques and equipment used in the study and measurement of 
sediment transport in a coastal setting. 

Learning Outcomes 

At the end of the module you should: 

1. Be able to define and describe flow structures under unidirectional and wave induced 
currents, alone and in combination. 

2. Have an understanding of the prediction of sediment transport rates and directions. 
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3. Have a broad knowledge of the terminology and expressions used in coastal sediment 
dynamics and, in some cases, their derivation. 

4. Be able to distinguish between non-cohesive and cohesive sediment dynamics and what 
technologies and theories woudl be appropriate to use to evaluate issues in each case. 

Key Skills Acquired 

 Problem Analysis and numerical computation 

 Written Communication 

 Ability to learn 

 Critical Analysis 

Syllabus  

This module considers the fundamental principles of coastal sediment dynamics in a quantitative 

manner. Flow properties, the benthic boundary layer, and resulting sediment responses under 

waves and steady currents are summarised. Sediment transport algorithms are described, and the 

resulting evolution of the bed defined. This course provides the foundation for SOES6011 (Applied 

Sediment Dynamics) where the theories learned are put into practice. 

Learning and teaching  

Study time allocation 

Contact hours: 40 

Private study hours: 110 

Total study time: 150 hours  

Teaching and learning methods 

Formal Lectures: Will provide an introduction to the theory underlying sediment dynamics. Each 

lecture systematically covers the main concepts and topics by the use of some PowerPoint 

presentations, supported by extensively illustrated handout materials in terms of lecture notes on 

the course. The lecturers’ own experience in this field is incorporated where possible. Appropriate 

references to parts of course textbooks and introductory journal references are provided at each 

lecture. 

 

Tests: Four, 1-hour tests will be given at regular intervals through the course. The results will be 

evaluated in class and feedback given immediately on misconceptions and deficiencies in learning. 

 

A wide range of support can be provided for those students who have further or specific learning 

and teaching needs. 
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Resources and reading list 

Blackboard: Much of the lecture material is summarised at blackboard.soton.ac.uk. Instructions 

for accessing this material will be given during the course. 

Assessment methods 

Theory Examination (50%): A two-hour written examination. Three questions are to be 

answered, one from each Section. Tests Learning Outcomes 1 & 2. 

 

Tests (50%): Five, 1-hour tests taken in class. Tests Learning Outcomes 3 & 4. 
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