DUBAI KNOWLEDGE & HUMAN DEVELOPMENT AUTHORITY LICENSE: 632786

Learnify

Coastal Engineering and Management Training Course

Description

Introduction:

Coastal engineering is a specialized branch of civil and environmental engineering that deals with the
design, construction, and maintenance of infrastructure along coastlines. The dynamic interaction
between land, water, and atmosphere poses unique challenges that require careful management to
protect coastal communities, ecosystems, and infrastructure. This 5-day training course provides
participants with a solid foundation in coastal engineering principles, methodologies, and management
practices. Topics will include coastal processes, shoreline protection, erosion control, flood risk
management, and sustainable coastal development.

Objectives:

By the end of this course, participants will:

1. Gain an understanding of the basic principles of coastal processes and their impacts on coastal

infrastructure.

Learn about different types of coastal structures and their design considerations.

3. Understand the role of coastal management in reducing the risks of coastal hazards such as
erosion, flooding, and storm surges.

4. Explore the environmental impacts of coastal engineering projects and how to design with
sustainability in mind.

5. Learn about the application of modern technologies in coastal engineering, including modeling,
monitoring, and risk assessment.

6. Be prepared to manage and plan for the challenges of coastal infrastructure projects in the face of
climate change and rising sea levels.

no

Who Should Attend:

This course is ideal for professionals involved in the planning, design, construction, and management of
coastal infrastructure projects, including:

Coastal Engineers and Civil Engineers

Environmental Engineers and Consultants

Urban and Regional Planners

Environmental Scientists and Marine Biologists

Government Officials and Regulators in Coastal Management
Project Managers and Contractors in Coastal Infrastructure Projects
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Course Outline:
Day 1: Introduction to Coastal Engineering and Coastal Processes

e Session 1: Overview of Coastal Engineering

o Definition and Scope of Coastal Engineering

o The Role of Coastal Engineers in Protecting Coastal Zones and Infrastructure

o Interaction of Coastal Engineering with Environmental Science and Urban Planning
e Session 2: Coastal Processes and Dynamics

o Waves: Generation, Propagation, and Types of Waves

o Tides and Currents: Their Impact on Shoreline and Marine Systems

o Sediment Transport and Erosion: How Coastal Erosion and Deposition Occur

o Coastal Morphology: Understanding Beaches, Estuaries, Deltas, and Rocky Shores
e Session 3: Climate Change and Its Impact on Coastal Engineering

o Rising Sea Levels and Changing Weather Patterns

o Increased Frequency and Intensity of Storm Surges and Coastal Flooding

o Strategies for Adapting Coastal Infrastructure to Climate Change
e Activity: Group Discussion a?? Analyzing Coastal Processes and Their Impact on Local

Communities

Day 2: Coastal Structures and Shoreline Protection

e Session 1: Types of Coastal Structures
o Hard Structures: Seawalls, Breakwaters, Groins, and Jetties
o Soft Structures: Beach Nourishment, Dune Restoration, and Vegetative Barriers
o Hybrid Structures: Combining Hard and Soft Approaches for Sustainable Protection
e Session 2: Design Considerations for Coastal Structures
o Structural Design: Materials, Load Analysis, and Durability in Coastal Conditions
o Hydraulic Design: Wave and Current Forces on Structures
o Environmental Considerations: Minimizing Ecological Disruption and Coastal Habitat
Protection
e Session 3: Shoreline Stabilization and Erosion Control
o Methods of Shoreline Protection: Stabilizing the Coastline Against Erosion
o Coastal Erosion Monitoring Techniques: Identifying Vulnerable Areas
o Coastal Slope Protection: Techniques for Preventing Erosion and Land Loss
e Activity: Hands-on Exercise 4?? Design a Coastal Protection Strategy for a Vulnerable Beach

Day 3: Coastal Flood Risk Management

e Session 1. Understanding Coastal Flooding
o Types of Coastal Flooding: Storm Surges, High Tides, Tsunamis, and River-Delta Flooding
o Causes of Coastal Flooding: Atmospheric Pressure, Wind, and Tidal Effects
o The Role of Climate Change and Rising Sea Levels in Increasing Flood Risks
e Session 2: Flood Risk Assessment and Modeling
o Methods for Assessing Flood Risks: Vulnerability Mapping and Modeling Techniques
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o Tools for Predicting Flood Zones: GIS Mapping and Hydrodynamic Modeling

o Risk Mitigation Strategies: Early Warning Systems and Adaptive Management
e Session 3: Coastal Flood Protection Measures

o Flood Barriers: Design, Implementation, and Effectiveness

o Stormwater Management Systems: Drainage, Wetland Restoration, and Green

Infrastructure

o Case Studies: Successful Flood Mitigation Projects in Coastal Cities

e Activity: Group Exercise 4?? Designing a Coastal Flood Protection Plan for a City

Day 4: Environmental and Sustainability Considerations in Coastal Engineering

e Session 1: Environmental Impact of Coastal Projects
o Assessing the Environmental Impact of Coastal Engineering Projects
o Habitat Destruction and Protection: Mangroves, Coral Reefs, and Wetlands
o Sediment Management: Maintaining Natural Sediment Transport and Coastal Ecosystems
e Session 2: Sustainable Coastal Development Practices
o Eco-friendly Materials for Coastal Structures: Low Impact Solutions
o Sustainable Beach Management: Balancing Protection with Public Access and Recreation
o Integrated Coastal Zone Management (ICZM): Ensuring Long-Term Sustainability
e Session 3: Regulatory and Legal Framework for Coastal Management
o Coastal Management Policies and Regulations: Local, National, and International
Frameworks
o Public Participation in Coastal Planning and Decision Making
o Case Law: Legal Issues in Coastal Engineering and Management
e Activity: Group Discussion 4?? Identifying Environmental and Sustainability Concerns in Coastal
Projects

Day 5: Emerging Trends, Technologies, and Future Challenges in Coastal Engineering

e Session 1. Advancements in Coastal Engineering Technologies
o Remote Sensing, Drones, and Satellite Imaging for Coastal Monitoring
o Numerical Modeling and Simulation Techniques for Coastal Hydrodynamics and Structural
Design
o Smart Infrastructure and Real-Time Data Collection for Coastal Management
e Session 2: Future Trends in Coastal Engineering
o Innovative Coastal Protection Solutions: Floating Structures and Dynamic Barriers
o Resilience and Climate-Adapted Infrastructure: Designing for the Future
o The Role of Artificial Intelligence and Machine Learning in Coastal Engineering
e Session 3: Managing the Future of Coastal Zones
o Global Challenges: Population Growth, Urbanization, and Coastal Development
o Managing Coastal Resources for Sustainability and Resilience
o Preparing for Natural Disasters and Coastal Hazards: Long-Term Planning and Adaptation
Strategies
e Activity: Final Project a?? Develop a Comprehensive Coastal Engineering and Management Plan
for a Coastal Region
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Course Delivery:

¢ Interactive Lectures: Detailed presentations and discussions on coastal processes, engineering
methods, and management practices.

e Hands-on Workshops: Practical exercises on designing coastal protection strategies, flood
management plans, and sustainability practices.

e Case Studies: Real-world examples of successful coastal engineering projects and their
challenges.

e Site Visits (Optional): If feasible, site visits to coastal areas with ongoing projects or coastal
management facilities.

e Group Activities: Collaborative exercises and group discussions to solve practical coastal
engineering and management problems.
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