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Abstract 

Coastal ecosystems are among the most productive, diverse and socially valuable components of 

the Earth system, yet they are increasingly exposed to interacting pressures arising from global 

climate change and local human activities. This research paper examines the international 

dimensions of climate-change impacts on mangrove forests, coral reefs, seagrass meadows, salt 

marshes, estuaries, sandy beaches and associated coastal communities. Using a qualitative 

comparative review of authoritative international assessments and recent peer-reviewed literature, 

the study analyses five major pathways of impact: sea-level rise, ocean warming and marine 

heatwaves, ocean acidification, changes in storms and precipitation, and shifts in salinity, sediment 

and freshwater regimes. Evidence indicates that climate change is not acting as a single stressor; 

instead, it interacts with coastal development, pollution, overfishing, habitat fragmentation and 

other anthropogenic pressures. The consequences include coral bleaching, wetland loss, coastal 

erosion, biodiversity redistribution, reduced fisheries productivity, declining natural shoreline 

protection and growing risks to livelihoods and infrastructure. International examples from the 

Great Barrier Reef, the Sundarbans, the Mekong Delta, Caribbean coral-reef systems and small 

island states illustrate how exposure and adaptive capacity vary geographically. The paper further 

evaluates ecosystem-based adaptation, blue-carbon conservation, restoration, integrated coastal-

zone management, climate-resilient fisheries and international cooperation. The analysis concludes 

that effective coastal resilience requires simultaneous mitigation of greenhouse-gas emissions and 

locally appropriate adaptation that protects ecological processes, restores natural buffers and 

includes coastal communities in decision-making. The paper highlights the importance of 

transboundary governance, long-term monitoring, equitable finance and science-based planning for 

sustaining coastal ecosystem services under a changing climate. 

Keywords: climate change; coastal ecosystems; sea-level rise; coral reefs; mangroves; seagrass; 
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1. Introduction 

Coastal ecosystems occupy the interface between land and sea and include a diverse mosaic of 

mangrove forests, coral reefs, seagrass meadows, tidal marshes, estuaries, lagoons, dunes, beaches 

and shallow marine habitats. These ecosystems support biodiversity and provide services that are 

fundamental to human societies, including fisheries production, shoreline stabilization, carbon 

storage, nutrient cycling, tourism, recreation and cultural values. Their significance is global 

because coastal populations, cities, infrastructure and economic activities are highly concentrated 

near the sea. The United Nations notes that hundreds of millions of people live in low-lying coastal 

areas and that climate-driven changes in the ocean increasingly affect food security, livelihoods and 

biodiversity (United Nations, n.d.). 
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Climate change has altered the physical and chemical conditions on which coastal ecosystems 

depend. Global mean sea level has risen substantially since the beginning of the twentieth century 

and the rate of rise has accelerated. Ocean warming has increased the frequency and intensity of 

marine heatwaves, while increasing atmospheric carbon dioxide has changed seawater chemistry 

and contributed to ocean acidification. These changes occur simultaneously with tropical cyclones, 

heavy rainfall, drought, coastal subsidence and altered river discharge. The IPCC concludes that 

coastal ecosystems are already affected by the combination of sea-level rise, climate-related ocean 

changes and non-climatic human pressures (IPCC, 2019; IPCC, 2022). 

The scientific challenge is therefore not simply to identify whether climate change affects coasts, 

but to understand how multiple drivers interact, why vulnerability differs among regions, and which 

adaptation measures can preserve ecological functions while supporting human well-being. This 

paper addresses that challenge through an international comparative perspective. It focuses on the 

ecological mechanisms of change, social and economic consequences, selected regional cases and 

the policy options available at local, national and international scales. 

2. Objectives of the Study 

To examine the principal mechanisms through which global climate change affects coastal 

ecosystems. 

To assess ecological, economic and social consequences for coastal communities and ecosystem 

services. 

To compare climate-related coastal risks across selected regions and ecosystem types. 

To evaluate adaptation, conservation and restoration approaches, including nature-based solutions 

and blue-carbon strategies. 

To identify major gaps in governance, finance, monitoring and research relevant to international 

coastal resilience. 

3. Research Questions 

• What are the major pathways through which global climate change is altering coastal 

ecosystems? 

How do sea-level rise, ocean warming, acidification and extreme events interact with local 

anthropogenic pressures? 

Why do the impacts and adaptive capacities of coastal ecosystems differ among regions? 

Which ecosystem-based and policy responses can reduce ecological and social vulnerability? 

What forms of international cooperation are required to strengthen long-term coastal resilience? 

4. Methodology 

The study uses a qualitative, comparative research design based primarily on secondary data. The 

evidence base combines major assessments by the Intergovernmental Panel on Climate Change 

(IPCC), United Nations agencies and recent peer-reviewed literature on coastal wetlands, 

mangroves, coral reefs and climate adaptation. Priority was given to sources that synthesize 

evidence across regions or provide internationally recognized assessments. The analysis is 

organized around a driver–impact–response framework: climate driver, ecosystem response, 

consequences for ecosystem services and communities, and potential adaptation or mitigation 

response. 
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Five illustrative regional contexts are considered: the Great Barrier Reef in Australia; the 

Sundarbans in Bangladesh and India; the Mekong Delta in Viet Nam; Caribbean coral-reef systems; 

and small island developing states in the Pacific and Indian Ocean. These cases were selected to 

represent different ecosystem types, climate exposures and governance settings rather than to 

provide a statistically representative global sample. The study is therefore interpretive and 

comparative rather than a meta-analysis. A limitation is that coastal responses vary strongly at local 

scales because of geomorphology, sediment supply, land subsidence, land use, management quality 

and socioeconomic conditions. 

5. Conceptual Framework: Climate Change and Coastal Ecosystem Vulnerability 

Coastal vulnerability can be understood through the interaction of exposure, sensitivity and 

adaptive capacity. Exposure refers to the degree to which an ecosystem or community encounters 

hazards such as sea-level rise, heatwaves or storms. Sensitivity describes the extent to which 

ecological structure and functions respond to those hazards. Adaptive capacity concerns the ability 

of ecosystems and societies to absorb disturbance, reorganize, migrate, restore functions or alter 

management practices. This framework is especially useful because the same climate driver can 

produce different outcomes in different locations. 

For example, mangroves can tolerate periodic flooding and can sometimes accumulate sediment 

vertically as sea level rises. However, their adaptation potential is constrained where roads, 

embankments, cities or other infrastructure prevent landward migration. The IPCC identifies this 

'coastal squeeze' as a major factor reducing the capacity of coastal wetlands to respond to rising 

seas. Similarly, coral reefs can provide wave attenuation and habitat, but warming, acidification, 

pollution and physical damage reduce coral growth and recovery, weakening their capacity to keep 

pace with sea-level rise (IPCC, 2019; IPCC, 2022). 

The framework also emphasizes cumulative and compound impacts. A marine heatwave can cause 

coral bleaching; if bleaching is followed by a cyclone, sediment runoff or disease, recovery can be 

delayed. In estuaries, warming can interact with nutrient pollution to intensify hypoxia. Sea-level 

rise can combine with storm surge and land subsidence to create much greater flood exposure than 

any single factor alone. Consequently, coastal climate policy should address interacting risks rather 

than treating each hazard separately. 

6. Major Impacts of Global Climate Change on Coastal Ecosystems 

6.1 Sea-Level Rise and Coastal Inundation 

Sea-level rise is one of the most consequential long-term climate risks for coastal ecosystems. It 

increases the frequency of high-water events, coastal flooding and erosion, while altering salinity 

and the position of tidal zones. The IPCC reports that global mean sea level has risen by 

approximately 0.20 metres since 1901 and that the rate has accelerated (IPCC, 2022). The 

consequences are especially significant for low-lying islands, deltas and coastal wetlands. 

Coastal wetlands may respond by building elevation through sediment accumulation and organic 

matter production, but this capacity depends on local sediment supply, tidal range, vegetation 

productivity and the rate of sea-level rise. Where coastal development blocks inland migration, 

wetlands can become trapped between rising water and fixed infrastructure. The resulting habitat 

loss reduces nursery grounds, carbon storage and natural coastal protection. The IPCC assesses that 
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many coastal ecosystems will face increasing difficulty keeping pace with sea-level rise, with risks 

escalating under higher-emissions pathways (IPCC, 2022). 

6.2 Ocean Warming and Marine Heatwaves 

Ocean warming affects metabolism, reproduction, species distributions and ecological interactions. 

Marine heatwaves are particularly damaging because they can expose organisms to temperatures 

beyond their physiological tolerance for days or weeks. IPCC assessments identify marine 

heatwaves as a driver of abrupt changes in community composition, biodiversity loss and 

disruptions to fisheries and aquaculture (IPCC, 2022). 

Coral reefs provide the clearest example. When thermal stress causes corals to expel their symbiotic 

algae, bleaching occurs. Severe or repeated bleaching can result in mortality and reduced reef-

building capacity. The IPCC estimates that warm-water coral reefs are projected to decline by 70–

90% at 1.5°C of global warming and by more than 99% at 2°C, illustrating the narrow thermal 

margin within which reef ecosystems can persist (IPCC, 2018). The ecological consequences 

extend to tourism, fisheries, shoreline protection and cultural values. 

6.3 Ocean Acidification 

The ocean absorbs a substantial fraction of anthropogenic carbon dioxide. This uptake changes 

seawater carbonate chemistry and lowers pH, reducing the availability of carbonate ions needed by 

many calcifying organisms. Coral reefs, shellfish and other calcifying organisms can therefore face 

reduced calcification and greater vulnerability to erosion. Acidification does not act independently; 

warming, deoxygenation, storms and pollution can compound biological stress. The IPCC identifies 

coral reefs and other calcified coastal organisms as particularly sensitive to these interacting 

pressures (IPCC, 2019; IPCC, 2022). 

6.4 Changes in Storms, Rainfall and Extreme Events 

Tropical cyclones, storm surges, extreme rainfall and flooding can physically restructure coastal 

habitats. Mangroves and salt marshes may be damaged by severe storms, while beaches and dunes 

can experience rapid erosion. Coral reefs can suffer breakage and sedimentation. At the same time, 

extreme rainfall can increase freshwater discharge and nutrient and sediment loading into estuaries 

and reefs. Climate change therefore alters not only mean environmental conditions but also the 

frequency, intensity and sequencing of disturbances. 

Extreme events can also interact with sea-level rise. A higher baseline sea level means that a storm 

surge begins from a higher water level, increasing the probability that a previously rare coastal 

flood becomes a recurrent event. IPCC assessments indicate that historically rare extreme sea-level 

events are projected to become much more frequent at many locations, increasing risks to 

ecosystems, settlements and infrastructure (IPCC, 2019; IPCC, 2022). 

6.5 Salinity, Freshwater and Sediment Changes 

Deltas and estuaries depend on a balance among freshwater inflow, sediment delivery, tides and 

marine processes. Climate change can modify precipitation, drought frequency, river discharge and 

sea level, while dams and water extraction can independently reduce sediment and freshwater 

delivery. Salinization can shift plant communities and affect agricultural land, freshwater supplies 

and estuarine species. The combined effects are particularly important in densely populated deltas 

where ecological change and human vulnerability overlap. 
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7. Ecosystem-Specific Impacts 

7.1 Mangrove Forests 

Mangroves are highly productive intertidal forests that provide nursery habitat, fisheries support, 

shoreline stabilization and carbon storage. Their location makes them directly sensitive to sea-level 

rise, changes in sediment supply and storm regimes. They may initially respond to rising seas 

through vertical soil accretion and landward expansion, but this response becomes constrained 

when development prevents migration. UNEP emphasizes the ecological and livelihood importance 

of mangroves and the need for integrated conservation, restoration and sustainable management 

(UNEP, 2023). 

7.2 Coral Reefs 

Coral reefs are among the most climate-sensitive coastal ecosystems. Thermal stress causes 

bleaching, acidification reduces calcification potential, and storms can physically damage reef 

structures. Repeated disturbances reduce recovery time and can shift reefs from coral-dominated 

systems toward algae-dominated or structurally simplified states. The loss of reef complexity has 

implications for fish habitat, tourism and coastal protection. The IPCC concludes that almost all 

coral reefs face substantial degradation under future warming, with risks increasing sharply as 

warming rises (IPCC, 2022). 

7.3 Seagrass Meadows and Salt Marshes 

Seagrass meadows and salt marshes provide carbon storage, nursery habitat, sediment stabilization 

and water-quality functions. They are vulnerable to inundation, temperature stress, changing 

salinity, eutrophication and reduced water clarity. Salt marshes may migrate inland where space 

exists, but coastal infrastructure can prevent migration. Seagrass loss can also reduce sediment 

stability and carbon storage, creating feedbacks that amplify ecosystem degradation. 

7.4 Estuaries, Beaches and Dunes 

Estuaries are sensitive to changes in salinity, freshwater inflow, nutrient loading and temperature. 

Warming can increase the risk of hypoxia where nutrient enrichment is already high. Sandy 

beaches and dunes are affected by sea-level rise, erosion and storms, while development can limit 

their natural landward movement. The IPCC assesses increasing risks for estuaries and sandy 

beaches under higher levels of warming (IPCC, 2019). 

8. International Comparative Case Studies 

8.1 Great Barrier Reef, Australia 

The Great Barrier Reef illustrates the cumulative effects of marine heatwaves, coral bleaching, 

storms, ocean acidification and local pressures. Repeated thermal disturbances can reduce coral 

cover and alter community composition. The case demonstrates that reef management can reduce 

local stressors and support recovery, but local conservation cannot fully compensate for continued 

global ocean warming. The international lesson is that local adaptation and global emissions 

reduction are complementary rather than interchangeable strategies. 

8.2 Sundarbans, Bangladesh and India 

The Sundarbans is the world's largest contiguous mangrove forest and a major natural buffer for a 

densely populated deltaic region. Climate-related sea-level rise, cyclones, salinity changes and 

erosion interact with sediment dynamics, upstream water management and human land use. The 

case highlights the importance of maintaining mangrove connectivity and allowing ecological 
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migration where possible. It also demonstrates that adaptation must include local livelihoods 

because ecosystem protection and social resilience are closely connected. 

8.3 Mekong Delta, Viet Nam 

The Mekong Delta demonstrates the compound nature of coastal vulnerability. Sea-level rise and 

salinity intrusion interact with land subsidence, sediment trapping, groundwater extraction, river 

engineering and changing agricultural practices. This illustrates an important principle of climate 

adaptation: reducing non-climatic pressures can increase the adaptive capacity of ecosystems and 

communities. Delta management therefore requires coordination across river basins, sectors and 

administrative boundaries. 

8.4 Caribbean Coral-Reef Systems 

Caribbean reefs have experienced bleaching, disease, storms, pollution, overfishing and habitat 

degradation. Climate change can intensify these pressures, reducing reef resilience. Regional 

experiences emphasize the value of herbivore protection, fisheries management, water-quality 

improvement, marine protected areas and reef restoration. However, restoration has ecological 

limits when thermal stress becomes too frequent or severe. This supports a two-level approach 

combining local reef stewardship with global climate mitigation. 

8.5 Small Island Developing States 

Small island developing states face a distinctive combination of sea-level rise, coastal flooding, 

coral-reef degradation, freshwater stress, extreme events and limited land availability. In many 

island settings, coral reefs, mangroves and seagrass meadows jointly contribute to coastal 

protection, fisheries and tourism. IPCC assessments indicate that even relatively small additional 

increments of sea-level rise can substantially increase flooding frequency in some island regions 

(IPCC, 2022). Adaptation therefore requires long-term planning, climate finance, ecosystem 

protection and, where necessary, carefully planned relocation. 

9. Impacts on Ecosystem Services and Human Well-Being 

Climate-driven degradation of coastal ecosystems affects society through multiple ecosystem-

service pathways. Fisheries may decline when nursery habitats are damaged or species distributions 

shift. Tourism economies can be affected by coral bleaching, beach erosion and declining landscape 

quality. Mangrove and reef degradation can increase exposure to storm waves and coastal flooding. 

Coastal wetlands also store carbon, so their degradation can release previously stored carbon and 

reduce future sequestration potential. 

The distribution of impacts is unequal. Communities with limited financial resources, high 

dependence on natural resources and restricted access to infrastructure or insurance may have fewer 

adaptation options. Indigenous peoples and small-scale fishing communities can also face cultural 

and livelihood losses that are not captured by conventional economic valuation. Effective 

adaptation therefore requires attention to distributional equity, participation and local knowledge in 

addition to physical risk reduction. 

10. Adaptation and Nature-Based Solutions 

10.1 Ecosystem-Based Adaptation 

Ecosystem-based adaptation uses the protective and regulating functions of ecosystems to reduce 

climate risks. Mangrove restoration can attenuate waves and trap sediments; dunes can buffer storm 

impacts; and healthy coral reefs can reduce wave energy. Such approaches can provide biodiversity 
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and livelihood benefits in addition to hazard reduction. Their success depends on ecological 

suitability, sufficient space, long-term maintenance and protection from competing land uses. 

10.2 Blue Carbon Conservation 

Mangroves, salt marshes and seagrass meadows are commonly referred to as blue-carbon 

ecosystems because they can store substantial amounts of organic carbon in vegetation and 

sediments. The IPCC reports that restoration of vegetated coastal ecosystems could contribute to 

climate mitigation while delivering adaptation and biodiversity benefits (IPCC, 2019). However, 

blue-carbon initiatives should be based on robust carbon accounting and should not substitute for 

rapid reductions in fossil-fuel emissions. 

10.3 Integrated Coastal Zone Management 

Integrated coastal zone management brings ecological, economic and social considerations into a 

coordinated planning process. It can include setback zones, restoration areas, sustainable fisheries, 

pollution controls, flood-risk mapping, sediment management and climate-resilient infrastructure. 

Because coastal systems cross administrative boundaries, integration is needed among 

municipalities, national governments, river-basin authorities and neighboring countries where 

ecosystems or sediment and water flows are transboundary. 

10.4 Planned Adaptation, Managed Retreat and Climate-Resilient Infrastructure 

Hard infrastructure such as seawalls, dikes and surge barriers can reduce exposure in particular 

settings, but they can also alter sediment transport and disconnect wetlands from their natural 

migration pathways. Where protection becomes technically, economically or ecologically 

unsustainable, planned retreat may become part of the adaptation portfolio. The IPCC emphasizes 

that adaptation choices made today influence future options and that no single intervention can 

eliminate long-term sea-level-rise risk (IPCC, 2019). 

11. International Governance and Policy Framework 

Coastal climate resilience requires coordination among the global climate regime, biodiversity 

governance, disaster-risk reduction and sustainable development. The Paris Agreement provides the 

central framework for international climate mitigation and adaptation, while the Sustainable 

Development Goals connect climate action with poverty reduction, food security, sustainable cities 

and marine conservation. International biodiversity agreements and regional seas frameworks also 

contribute to ecosystem protection. 

At the implementation level, international cooperation should prioritize accessible adaptation 

finance, scientific data sharing, technology transfer and capacity building. Small island and low-

income coastal states often face high adaptation costs despite having limited historical 

responsibility for global greenhouse-gas emissions. A resilient international approach should 

therefore combine ambitious mitigation with predictable, equitable support for adaptation and loss-

and-damage-related needs, consistent with applicable international agreements and decisions. 

12. Discussion 

The evidence reviewed in this study shows that climate change is transforming coastal ecosystems 

through interconnected physical, chemical and biological pathways. Three broad conclusions 

emerge. First, the pace of change matters as much as the absolute magnitude of change: ecosystems 

may adapt to gradual environmental shifts but struggle when hazards become rapid, recurrent or 

compound. Second, local management can strongly influence ecological resilience by reducing 
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pollution, overfishing, habitat fragmentation and destructive development. Third, there are limits to 

adaptation when global warming continues to intensify thermal stress and sea-level rise. 

The international comparison also reveals that coastal resilience is context-dependent. A mangrove 

system with abundant sediment and undeveloped inland space may have more opportunity to 

migrate than a mangrove system enclosed by roads and settlements. A coral reef with low local 

pollution may recover more effectively after bleaching than a reef simultaneously affected by 

nutrient enrichment and overfishing. Therefore, international policy should not impose a single 

standardized adaptation model; it should provide principles, finance and scientific support that can 

be adapted to local ecological and social conditions. 

An additional finding is that mitigation and adaptation should be treated as mutually reinforcing. 

Rapid emissions reductions reduce the rate of ocean warming, acidification and sea-level rise, 

thereby expanding the time available for adaptation. At the same time, ecosystem conservation can 

provide immediate resilience and carbon-storage benefits. The strongest policy portfolios therefore 

combine global mitigation, ecosystem protection, local risk reduction and inclusive governance. 

13. Key Challenges and Research Gaps 

• High uncertainty in local-scale projections of sea-level rise, sediment dynamics and extreme 

events. 

• Insufficient long-term ecological monitoring in many low-income and small-island regions. 

• Limited integration of ecological, socioeconomic and climate-risk datasets. 

• Need for stronger evidence on the long-term effectiveness and scalability of restoration 

interventions. 

• Difficulty valuing non-market ecosystem services, cultural values and distributional impacts. 

• Governance fragmentation across coastal, river-basin, fisheries, urban-development and climate 

institutions. 

• Need for improved climate finance access and locally led adaptation capacity. 

14. Recommendations 

• Accelerate greenhouse-gas mitigation because the long-term condition of coastal ecosystems is 

strongly constrained by the magnitude of global warming. 

• Protect existing mangroves, salt marshes, seagrass meadows and coral reefs before investing 

primarily in restoration; intact ecosystems generally retain functions that are difficult to 

recreate. 

• Restore degraded coastal ecosystems using site-specific ecological assessments, sediment and 

hydrological considerations, and long-term monitoring. 

• Maintain or create landward migration corridors for coastal wetlands where sea-level rise 

threatens existing habitat. 

• Integrate coastal climate risk into urban planning, infrastructure investment, fisheries 

management and disaster-risk reduction. 

• Strengthen regional and transboundary cooperation for deltas, shared seas, migratory species 

and sediment systems. 

• Expand equitable adaptation finance and technical support for vulnerable coastal states and 

communities. 
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• Combine scientific monitoring with Indigenous and local knowledge and meaningful 

community participation. 

• Develop standardized indicators for ecosystem condition, resilience, adaptation effectiveness 

and ecosystem-service outcomes. 

• Treat nature-based solutions as part of diversified adaptation portfolios rather than as universal 

substitutes for engineered protection or emissions reduction. 

15. Conclusion 

Global climate change is reshaping coastal ecosystems at a scale that has ecological, economic and 

social consequences across continents and ocean basins. Sea-level rise, ocean warming, marine 

heatwaves, acidification, changing storms and altered freshwater and sediment regimes are 

interacting with local pressures such as pollution, overfishing, habitat conversion and coastal 

development. The result is increasing stress on coral reefs, mangroves, seagrasses, salt marshes, 

estuaries, beaches and the communities that depend on them. 

The international evidence demonstrates that coastal ecosystems are neither passive victims nor 

limitless buffers. They possess important adaptive capacities, but those capacities have ecological 

thresholds and are constrained by human development. Protecting space for wetland migration, 

reducing local stressors, restoring degraded habitats and maintaining ecological connectivity can 

strengthen resilience. Yet these measures cannot fully offset continued global warming. 

Consequently, effective coastal policy requires a dual strategy: rapid mitigation of greenhouse-gas 

emissions and sustained, locally appropriate adaptation. 

The future of coastal ecosystems will depend not only on technological solutions but also on 

governance choices, finance, equity and international cooperation. A resilient coastal future 

requires policies that recognize ecosystems as infrastructure, communities as partners in adaptation, 

and climate mitigation as a prerequisite for maintaining ecological options. International research 

and policy should therefore move toward integrated, long-term and place-sensitive approaches 

capable of protecting both biodiversity and human well-being under changing climatic conditions. 
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Appendix A. Comparative Summary of Major Coastal Climate Risks 

Ecosystem Major Climate 

Drivers 

Principal Ecological 

Risks 

Priority Responses 

Mangroves 

Sea-level rise; 

storms; salinity 

change; temperature 

Inundation, coastal 

squeeze, habitat shifts 

Protection, 

restoration, migration 

corridors, sediment 

management 

Coral reefs 

Marine heatwaves; 

warming; 

acidification; storms 

Bleaching, mortality, 

reduced calcification, 

reef erosion 

Emissions reduction, 

local stress reduction, 

targeted restoration 

Seagrass 

Warming; sea-level 

rise; turbidity; 

salinity change 

Habitat loss, reduced 

productivity, carbon 

loss 

Water-quality 

improvement, 

protection, restoration 

Salt marshes 

Sea-level rise; 

storms; salinity 

change 

Inundation, 

vegetation shifts, 

coastal squeeze 

Landward migration 

space, sediment 

management, 

restoration 

Estuaries 

Warming; altered 

rainfall; sea-level 

rise; nutrient loading 

Hypoxia, salinization, 

biodiversity shifts 

Integrated watershed 

management, 

pollution control 

Beaches/dunes 

Sea-level rise; 

storms; changing 

wave regimes 
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