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DESCRIPTION
Coastal areas are dynamic and complex environments that face 
various threats from natural and human-induced factors. Coastal 
erosion, flooding, sea level rise, storm surges, saltwater intrusion, 
pollution, habitat loss, and overexploitation of resources are 
some of the challenges that affect the coastal zone and its 
inhabitants. Coastal protection and management aim to address 
these challenges and enhance the resilience of the coast and its 
communities.

Coastal protection refers to the measures taken to prevent or 
reduce the adverse impacts of coastal hazards on people, 
property, infrastructure, and ecosystems. Coastal management 
refers to the integrated planning and regulation of coastal 
activities and resources to achieve sustainable development and 
conservation goals. Both coastal protection and management 
require engineering solutions that are based on scientific 
knowledge, stakeholder participation, and cost-benefit analysis.

Engineering challenges for coastal protection and 
management
• Assessing the current and future risks and vulnerabilities of

the coast to different hazards and scenarios.
• Designing and implementing appropriate structural and non-

structural interventions that are effective, efficient, adaptable,
and environmentally friendly.

• Monitoring and evaluating the performance and impacts of
the interventions on the coast and its users.

• Coordinating and harmonizing the policies, plans, and actions
of different actors and sectors involved in the coastal zone.

• Enhancing the awareness, capacity, and participation of the
coastal communities and stakeholders in the decision-making
and implementation processes.

protect or restore the coast from erosion  or  flooding.  Examples 
are seawalls, groynes, breakwaters, artificial reefs, beach 
nourishment, dune management, wetland restoration, etc. These 
solutions require careful design, construction, maintenance, and 
monitoring to ensure their effectiveness and minimize their 
negative impacts on the natural processes and ecosystems.

Non-structural interventions: These are measures that do not 
involve physical constructions or modifications but rather rely 
on policies, regulations, incentives, education, or relocation to 
reduce the exposure or vulnerability of the coast to hazards. 
Examples are land use planning, zoning, building codes, setback 
lines, insurance schemes, early warning systems, evacuation 
plans, etc. These solutions require strong institutional 
frameworks, enforcement mechanisms, stakeholder involvement, 
and public awareness to ensure their compliance and acceptance.

Integrated interventions: These are combinations of structural 
and non-structural measures that aim to achieve multiple 
objectives such as protection, restoration, development, 
conservation, etc. Examples are Integrated Coastal Zone 
Management (ICZM), Ecosystem-Based Adaptation (EbA), 
Nature-based Solutions (NbS), etc. These solutions require 
holistic approaches that consider the interrelationships among 
the natural, social, economic, and institutional aspects of the 
coast.

Projects that apply engineering solutions for coastal
protection and management

The Sustainable Coastal Protection and Management 
Investment Program in India, which aims to address immediate 
coastal protection needs using environmentally and socially 
appropriate solutions such as:

• Artificial reefs
• Beach nourishment, dune management
• Capacity building
• Modeling 
• Sand resources analysis 
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Engineering solutions for coastal protection and 
management

These are physical constructions or modifications that aim to   



The Climate-Resilient Coastal Protection and Management 
Project in India, which aims to support strengthening coastal 
resilience to climate change impacts by preparing adaptation 
guidelines for mainstreaming climate change into coastal 
protection and management.

The Coastal Management project in Study Smarter United 
States, which aims to protect the coastal zone in a relatively 
natural state while allowing people to use it and develop it in 
different ways by involving local, regional, and national levels of 
authority.

In conclusion, coastal protection and management are 
important engineering fields that address the challenges and 
opportunities of the coastal zone and its inhabitants. They 
require engineering solutions that are based on scientific 
knowledge, stakeholder participation, and cost-benefit analysis. 
They also require coordination and integration of different 
measures, actors, and sectors to achieve sustainable outcomes.
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