
		
			[image: Cover of The Coastal Degradation in Latin America: The Climate Change Alibi by Aramis Latchinian and Roberto Font]
		
	
		

		

		
			Table of Contents

			Chapter 1. Coastal Degradation

			Chapter 2. Is the Sea Really Rising?

			Chapter 3. Mexico: The Brown Algae Invasion

			Chapter 4. Ecuador: El Niño and Shrimp

			Chapter 5. Nicaragua: Little Corn Island

			Chapter 6. Venezuela: Landslides in La Guaira

			Chapter 7. Uruguay: The Beautiful City of Montevideo

			Chapter 8. Venezuela: Morrocoy National Park, the Lost Paradise

			Afterword. All the World in a Grain of Sand

			Glossary. Reading the Beach 

			Bibliography

			List of Photographs

		

		

		
			© Aramis Latchinian, Roberto Font, 2022-2026

			Rights to this edition: © Editorial Alfa, 2026

			Rights to the English translation: © INCOSTAS

			ALL RIGHTS RESERVED

			No part of this work may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying or digital processing, without the prior written permission of the copyright holders.

			ISBN (digital English edition): 979-13-991912-6-4

			ISBN (printed English edition): 979-13-991912-5-7

			Editorial Alfa / Ediciones Punto Cero

			www.editorial-alfa.com

			e-mail: con­tac­to@editorial-alfa.com

			X: @editorial_alfa

			Instagram: @editorial_alfa

			Figures and Diagrams

			Cecilia Juan 

			English Translation

			Maryflor Suárez

			Language Editing

			Wendy Gosselin

			Graphic Design and Layout

			Editorial Alfa

			Cover Image

			Massive sargassum bloom on a beach in the Mexican Caribbean

			© Isabella Biava (iStockphoto.com)

		

		

		
			[image: ]

			[image: ]

		

		

		
			Chapter 1. 
Coastal Degradation

			Three-quarters of the population of the Americas live in coastal zones, and the wealthiest members of society choose homes as close to the sea as possible. Coastal ecosystems—fragile and inherently dynamic—bear the brunt of impacts caused by cities, trade, and tourism. Beachfront buildings that cast long shadows over the sand, sewage discharge, deforestation, sediment runoff, and sand mining are some of the all-too-common factors driving the degradation of coastal areas across the continent.

			This intense demand for seaside space makes the beachfront the most valuable land on the market. A property facing the sea yields more profit per square foot than any other type of land. Real estate, travel, and tourist sectors all depend on the existence of beaches, where a range of businesses offer leisure and water sports. Yet the commons remain largely unprotected—vulnerable to those seeking their commercial exploitation or even their unlawful appropriation.1

			

			The obsession with occupying the coast is neither isolated nor exceptional. It reveals the unmistakable signs of short-term thinking, as evidenced in the astoundment people express when the sea reclaims houses built atop dunes. This, however, speaks volumes of our relationship with the environment.

			For over half a century, humans have been aware that the planet is finite and that its resources are being depleted. There is consensus that, if we are to avoid catastrophic consequences for future generations, we must change the way we relate to the environment. Education, laws, and awareness have evolved with this realization. Yet our development model—based on the ever-increasing consumption of material goods, natural resources, images, time, and space—is inherently unsustainable. In addition, global population continues to grow: by the end of the century, there will be more than ten billion humans on Earth. Thus, as Malthusian reasoning suggests, we face major challenges ahead.

			Science and technology are constantly developing solutions to address the new environmental problems we face, but we cannot ignore that science and technology are part of this very same society that upholds consumption as a way of life. Instead of using these tools to counter that which is increasingly rendering life unsustainable, society relies on them to simply enhance human comfort.

			Thus, when it comes to the scope of the problem, everyone agrees—a rare occurrence indeed. However, alarmists and denialists often misrepresent the data and the science in heated debates about environmental risks. Besides causing either anxiety or skepticism among a large part of the population, their arguments make no progress toward solving the problem. In parallel, a vast media and financial apparatus continues to stoke tensions and fears. A telling example of such dynamics is when developing nations with high levels of extreme poverty pass laws to ban plastic straws to reduce ocean pollution. Is it not apparent that Latin America has other priorities, when the number of children suffering from malnutrition in the region stands at ten million and continues to rise?2

			The following chapters provide examples of the degradation of coastal ecosystems across different regions of the Americas. By focusing on the concrete, tangible causes of this degradation, this book reveals the ambiguities of a global discourse that attributes the origin of the problem to “global warming,” while issuing urgent calls to prevent imminent, large-scale catastrophe.

			Does it make any sense to think that the main threat to sea turtles is the plastic bags that end up in the oceans while, on many beaches in the Americas, poverty-stricken communities rely on harvesting eggs from each nesting event to survive? In this regard, and based on a proper understanding of the real threat to sea turtles, the Costa Rican government launched a sustainable project for the organized harvesting of sea turtle eggs by residents twenty years ago. Playa Ostional is a beach a little over four miles long that, by some estimates, hosts the largest number of nesting sea turtles in the world. Hundreds of thousands of sea turtles nest there monthly during the year. Throughout history, the local community has harvested sea turtle eggs at Playa Ostional, but eventually overharvesting—the greatest threat to sea turtles— began to take a clear toll. Scientists at the University of Costa Rica found that in the first two or three days of each arribada (the mass nesting event that occurs once or twice each month), 100 percent of the eggs are lost naturally to scavenging birds, dogs, and turtle traffic. Therefore, they developed a plan for the local community to harvest 1 percent of the eggs at the start of each arribada. For three hours each day on the first three days of the nesting event, members of the community harvest the eggs that would not hatch anyway under the supervision of biologists from the University of Costa Rica.

			This project has been running for two decades, and the local community continues to harvest that 1 percent, a proportion that is increased as the sea turtle population recovers. By approaching the problem from a local perspective, scientists identified the primary local cause of egg loss, designed a solution compatible with local livelihoods, and ensured successful environmental management.3
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			Photo 1. Sea turtles laying eggs on Playa Ostional, Costa Rica.

			As the example from Costa Rica shows, environmental policies should be tailored to the unique local conditions of each site. A law or policy that proves highly effective in one country may be a failure in another, yet initiatives to combat climate change provide clear examples of the dangers of generalizing. This will be discussed further in the following chapters, which analyze case studies that author Aramis Latchinian has been working on for the past three decades: Morrocoy National Park in Venezuela, Little Corn Island in Nicaragua, the Riviera Maya in Mexico, the beaches of Montevideo, the coasts of Ecuador, and the natural disaster caused by landslides in the state of La Guaira, on the central coast of Venezuela.

			

			The purpose of case studies is not only to organize the arguments. It is an inductive analysis method that builds from the ground up, moving from the specific to the general. Known as the Harvard case method, this approach is based on analyzing specific situations without any prior general assumptions, characterizing the facts and analyzing concrete evidence of the problem to establish its causes and potential solutions. It then seeks to identify common patterns between the different cases analyzed that would allow for generalizations.

			For example, Chapter 5 explores a tiny island in Nicaragua, Little Corn Island, that is seeing rapid beach erosion, with severe impacts on the local community. Before moving to specific conclusions, the chapter starts with general hypotheses on how beaches disappear, such as the quickly rising sea levels and increasingly intense hurricanes due to climate change. It then uses the inductive method to analyze what is happening on the island, without starting from the assumption that beach erosion is caused by climate change. By analyzing the specific evidence of what is occurring on Little Corn Island, the causes and possible solutions can be identified, with surprising results.

			Global environmental discourse, particularly in relation to the effects of anthropogenic climate change on coastal areas, increasingly relies less on science and more on the mass media to validate its arguments, steer research funding, align with the majority opinion, and reinforce prevailing notions of political correctness. The political and economic power structures at work in today’s global environmental arena have profound social implications, with clear winners and losers.

			This book examines whether it is reasonable for poor countries without wastewater treatment or solid waste collection to channel substantial resources into climate change readiness. It also questions the logic of claiming that climate change is the cause of hunger in those nations.4 Yet the cynicism—or ignorance—of blaming climate change for hunger in countries such as Madagascar, where more than 90 percent of the population lives in poverty, is mirrored by an opposite but equally irresponsible stance: governments that deny climate change and other environmental problems, auction off natural resources, and promote ecocide, mocking those who warn of real environmental risks and flouting environmental legislation.5

			Governments across Latin America are being swept away by the tsunami of global discourse. At best, they ride the wave by complying with global environmental agendas and celebrating this as a policy success, overlooking that in the process, they sideline their own local priorities and lose the ability to define their own environmental policy. It is not a question of going against what the world thinks; it is a question of having an informed opinion grounded in local realities. When the globalization of environmental management is informed by the experience gained at each specific site, humanity makes strides; when environmental discourse is developed in a single place and then imposed on the world—by the United Nations or the Discovery Channel—environmental management is impoverished. In this scenario, the most vulnerable tend to suffer the consequences.

			Against this backdrop of irresponsible and extreme discourses that distort and manipulate information, it is more important than ever to analyze concrete problems on the ground and design tailor-made solutions. For those who work seriously on environmental issues, effective action rests on local, site-specific solutions rather than on generic discourses. This book takes that premise as its starting point.

			Chapter 2. 
Is the Sea Really Rising?

			Because environmental discourse has been so oversimplified, questions as basic as whether the sea level is actually rising now taken seriously. The answer is that, yes, the sea has been rising continuously for the past 20,000 years. Yet it is also true that 20 million years ago, the sea level was roughly 330 feet higher than it is today, before subsequently declining. Many of the places where people live today used to be at the bottom of the sea. Since their formation, the oceans have gone through alternating periods of rising and falling sea level.

			Yet not all changes occur so gradually. A more significant and abrupt natural mechanism, tectonic activity, is also at work. Continents rest on tectonic plates that drift over a sea of molten magma, constantly shifting, colliding, and overriding one another. These slow, large-scale vertical movements of the earth’s crust—what geologists call epeirogenic movements—cause parts of the land to rise or sink at different rates, so that the net change in sea level differs from place to place.

			Earth’s crust fractures and heals, uplifts and subsides. For example, the Atlantic coast off Uruguay and Argentina is relatively stable and behaves predictably. Conversely, the Pacific coast of Chile is highly active, experiencing abrupt changes driven by tectonic movements—processes that have forged the Andes, a mountain range nearly 23,000 feet high at its peak.

			In other places across the globe, the differences in relative sea level are smaller, as evidenced by the archeological ruins of the Macellum of Pozzuoli, in Naples, Italy.6 This site remained submerged for nearly a century, as shown by boreholes from foraminifera and other mollusks in its columns, but currently lies above sea level, as it did when it was built. This reflects local uplift and subsidence of the ground relative to the Mediterranean, most likely associated with the gradual, slow subsidence that characterizes the Earth’s crust at this location.7

			During the last major ice age—between 20,000 and 30,000 years ago—the accumulation of ice in the polar ice caps caused sea levels to drop more than 330 feet below current levels. This allowed humans to walk to the American continent via the Bering Strait. However, approximately 20,000 years ago, the sea level began to rise again and has continued to do so up to the present, with only very brief interruptions.8 The experts suggest that the sea level has increased at a rate of between roughly 1.6 and 1.8 millimeters per year over the last few thousand years, with periods of faster and slower rise due to natural causes. The sea level may now be rising at a rate of 2 millimeters per year.

			

			Sea levels are rising; that is obvious. While human activity is not the primary cause of rising sea levels itself, the key question is whether human activities are accelerating that rise beyond what natural variability would produce. The debate remains open, despite frequent mention of a “scientific consensus.” This distinction between natural and anthropogenic causes is anything but subtle. The implications are significant: should policy and funding—billions of dollars across the globe—be directed primarily to slowing any acceleration in sea level rise, on the assumption that it is within our power to mitigate it? Or should efforts instead focus on reducing the vulnerability of the coastal communities most exposed to a phenomenon whose causes are largely beyond human control, for example, by prioritizing poverty reduction in those areas?

			There is research supporting both of these theories. In 2011, after analyzing data from more than 50 tide gauges installed in U.S. ports, with records spanning 80 years, a team of experts found small decelerations in the rise of average sea levels. Later, the same team expanded the study with data from other regions and periods, but the result was the same: a deceleration in sea level rise.9 Other researchers, however, have concluded that the sea level is rising at rates higher than can be explained by natural variability alone, and that climate change stemming from greenhouse gas emissions is the culprit, as reflected in various reports by the Intergovernmental Panel on Climate Change (IPCC).10,11 How can these differences be explained? Were some of these researchers misrepresenting the evidence or serving hidden interests? Are others simply misapplying their scientific methods? More likely, neither is the case.

			In 2015, a team of European scientists set out to compare the methods and models used to determine whether sea level rise is accelerating beyond natural climate variability. The researchers carried out a detailed review of 30 trend models and showed that the lack of information in the models creates too many biases and weaknesses to determine whether the observed acceleration lies outside the range of natural variability. They recommended directing efforts toward improving methods and predictive models rather than making definitive claims on whether current acceleration exceeds natural variability.12

			In more recent work, a U.S. team used improved elevation and coastal geomorphology data derived from airborne LiDAR on several continents to reassess the IPCC’s catastrophic projection of a 6.5-foot sea level rise for this century. They estimated that more than 100 million people currently living in coastal areas will be affected by flooding in less than 100 years.13 However, these results implicitly treat people living at the same elevation above sea level as equally exposed, whether they live in, for example, Vietnam or the Netherlands.

			The Ministry of Infrastructure and Water Management in the Netherlands has determined that there has been a steady, linear rise in the level of the North Sea over the past 125 years. Sea level is taken very seriously in the Netherlands, a country that has battled rising sea levels throughout history. Seven hundred years ago, a flood killed more than 50,000 people in just a few days, and another flood 600 years ago caused more than 10,000 deaths. On a fateful night in the early 1950s, yet another flood killed more than 2,000 people.14 Why, then, are The Hague, Rotterdam, and Amsterdam not at the top of the current list of cities most threatened by rising sea levels, while cities in India and Bangladesh are? Part of the answer is that cities such as Kolkata, Mumbai, and Dhaka are home to large, low-income populations, whereas the Netherlands has the resources to invest tens of billions of dollars in large-scale hydraulic works such as the Afsluitdijk, a dam that required 4,000 workers over five years.

			Hurricanes are one of the climate-related events that pose threats to coastal areas. A similar pattern appears here: observational data indicate that over the last century, neither the frequency nor the intensity of hurricanes making landfall in the continental United States has increased.15 In fact, 2021 was the year with the fewest hurricanes in recent decades.16 Naturally, both the frequency and intensity could increase. Whether or not long-term changes are ultimately detected, however, catastrophic predictions often hinge less on historical data and more on the apocalyptic scenarios they falsely anticipate.

			The same kind of methodological problem seen in debates about hurricanes occurs with wildfires. As with hurricanes, it is argued that even though wildfires may not have increased in number, their intensity has grown markedly, yet broader contextual changes that would contradict this assertion are often omitted.

			At the beginning of the twentieth century, approximately 4 percent of the world’s land surface burned each year due to natural or undetermined causes. However, over the course of the century, the area burned fell by 3 percent annually, and 2021 ended with 2.5 percent of the Earth’s land surface affected by fires. The models that predict an increase in wildfires rely primarily on rising temperatures. They fail to factor in the increased use of electricity over firewood, or the replacement of unmanaged natural forests with highly controlled monocultures, and they frequently overlook the causes of wildfires themselves. In countries with a history of major wildfires, such as the United States, the population living on the fringes of natural forests has increased thirteenfold in the last decade, while the budget for firefighting has been reduced.17

			When IPCC-style assessments and other modeling studies incorporate variables such as population growth around forests or the type of fuel used, these are often found to play a greater role in the occurrence of wildfires than global warming alone. However, media coverage tends to emphasize a rising number of fires and increasingly disastrous consequences; not only is this misleading, it also blames global warming alone for such outcomes.

			Claims of increasing hurricane intensity are based primarily on material losses and the number of people affected. However, these claims often overlook the fact that coastal populations and tourism infrastructure situated along hurricane tracks have grown tenfold over the past few decades. Increased damages are driven less by higher hurricane intensity than by the fact that many more people now reside on the coast, in the path of hurricanes.18

			It is worth pausing to consider hurricanes: they are natural events caused by atmospheric disturbances, yet public discussion often fails to distinguish between the meteorological phenomenon and its disastrous consequences, which stem from neglect and lack of preparedness. Hurricane Katrina, which flooded New Orleans in 2005, is a very good example, which will be discussed in more detail later. Built on a vast wetland formed by
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					First, the excessive human discharge of nitrogen and phosphorus had contributed to the eutrophication—that is, accelerated aging and degradation—of the lake. This had seemed impossible given the lake’s size and the fact that, in most areas, measured nutrient concentrations were not particularly high.

					Nutrient concentrations appeared low in most of the lake because the nutrients were settling and being trapped in the central basin. When plotted against depth, this concentration formed a cone: a broad base at depth, where nutrients were abundant, narrowing toward the surface, where they were scarce. The Dutch consultants referred to this pattern as the “hypolimnetic cone.”47 In other words, vast regions of the lake had low nutrient concentrations, but at the bottom, in the center, lay a ticking time bomb.

					Third, and most troubling, under certain climatic conditions the hypolimnetic cone could invert, bringing high nutrient concentrations up to the surface, into the photic zone where sunlight penetrates. This would create the ideal conditions for an unprecedented algal bloom.
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Ecuador: El Niño and Shrimp
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			Chapter 6. 
Venezuela: Landslides in La Guaira67

			
			
			
			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			Chapter 7. 
Uruguay: The Beautiful City of Montevideo

			
			
			
			
			
			
					Winter storm surges remove great quantities of sand in a short time and transport it so far offshore that normal wave action cannot return it to the beach, accelerating erosion and undermining coastal structures that had long remained stable.

					Some beaches have begun to rotate more than in the past, causing sand to be rapidly lost at one end and accumulate at the other; as a result, entire stretches of beach have vanished, abruptly altering the shoreline.

					Persistent winds from the southeast and southwest blow the finest, lightest sand onto the coastal road, where street cleaning removes it permanently from the beach system.

					For decades, these beaches have received little new sand from rivers. Upstream basins were altered early on by dams, urbanization, and other works, so alluvial sediment inputs are now minimal.

					Much of the sand used in construction in Montevideo is extracted from the few river basins that still supply the beaches. The sand still exists, but instead of forming dunes, it is now embedded in concrete and masonry.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			

			
			
			Chapter 8. 
Venezuela: Morrocoy National Park, 
the Lost Paradise

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			

			
					Preventing the storage of solid waste inside the park and ensuring that leachate from the municipal landfill in the town of Tucacas does not reach the sea.

					Reducing the use of boat engines by creating public water transport services and promoting vessels powered by renewable energy.

					Regulating boatyards and fueling stations to achieve zero discharge by installing spill containment systems and, where necessary, more advanced technologies.

					Upgrading public restrooms on the islands to eliminate the discharge of effluent into the sea and to treat and reuse all wastewater for irrigating landscaped areas.

					Designing, in coordination with the Ministry of the Environment, a wastewater control program for industrial facilities located upstream of the national park.

					Developing soil management plans for farmland in the basin surrounding the park to prevent agrochemical runoff and excessive nutrient inputs into watercourses.

					Conducting a carrying capacity study for tourism in Morrocoy National Park and tightening entry controls to ensure compliance with the established limits.

			

			
			
			
			
			
			
			
			
			
			Afterword. 
All the World in a Grain of Sand

			
			
			
			
			
			
			
			
			
			
			
			
			

			
			
			
			
			Glossary. 
Reading the Beach 

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			

			
			
			
			
			
			

			
			
			
			
					Hydrodynamics: This refers to the movement of water and its driving forces, including swell, longshore currents created by breaking waves, and tides. Large-scale ocean currents generally have little direct effect on the form of the coast. 

					Aerodynamics: Wind plays a key role in erosion, transport, and deposition. Wind-driven transport occurs mainly through saltation—a type of sediment transport where particles bounce or leap along a surface—and depends on wind speed and particle size. 

			

			

			
			
			
					Erosion and sedimentation: These processes change the level of the seabed and the position of the shoreline. Strictly speaking, they move the coastline horizontally rather than vertically, but are often the most abrupt and damaging for coastal communities, as they can cause the loss or gain of large stretches of land in a short time. Erosion and sedimentation have many causes, but the most important is the action of breaking waves. When waves break, they release enough energy to lift particles from the seabed and move them. If waves approach the coast at an angle, they drive sand along the shore in what is known as longshore transport. If the transport capacity of the waves exceeds the local supply of sand, the coast erodes; if it is lower, the coast accretes. A useful way to picture this is as a tank with an inlet at the top and an outlet at the bottom: if more sand enters than can leave, the tank fills and overflows; if more sand leaves than enters, it empties. These gains and losses of sand have nothing to do with the slow, gradual rise in global sea level.

					Uplift and subsistence: Respectively, the rise and fall of the seabed. Both are driven by human activity—for example, groundwater extraction or oil and gas production—or by natural causes such as geological instability, tectonic or volcanic activity, and post-glacial rebound, which is often the dominant factor. Earth’s crust is in continuous motion. Continents “float” on the underlying mantle and drift, sometimes colliding to form immense mountain chains like the Himalayas or the Andes. This movement is not as slow as many people assume. A global network of GPS geodetic stations measures these shifts, both horizontally and vertically. About twenty years ago, the authors took a course at the Faculty of Geodesy at the University of Zulia in Maracaibo, where one of the world’s leading GPS stations operates. Continuous measurements there, compared with other stations, show that even Maracaibo—far from major plate boundaries—moves horizontally by roughly 1 to 1.5 inches per year and by a similar amount vertically. Over a decade, that amounts to about 8 to 12 inches; over a century, between 6 and 10 feet. Compared with this movement of the crust, the rate of sea level change described below is minor.

					Sea level change: This process can mainly be attributed to the thermal expansion of seawater as it warms. It is an extremely slow process; thousands of years must pass to see large global effects. Although it is now being accelerated by the melting of the Greenland and Antarctic ice sheets, it remains the slowest of the three processes and, for the moment, the least significant. Various scientific studies indicate that sea level has been rising for millennia, but that over roughly the last six thousand years the rate of increase has been very low. Likewise, extensive historical records suggest that sea level rise in the 20th century did not exceed about 2 inches. Even considering the IPCC’s most pessimistic projections, the effect of sea level rise is often an order of magnitude smaller than the effect of subsidence or uplift. In other words, the crust in many places is moving at least ten times faster than global mean sea level.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Marine erosional landforms, which depend on the underlying rock— its type, layering, and strength—as well as its response to weathering, tides, wave exposure, submarine canyons, and past sea level rise, among other factors. Erosional landforms include cliffs, wave-cut platforms, erosion terraces, sea caves, stacks, and arches. 

					Marine depositional landforms, which tend to build the coast seaward over time. They include beach ridges, spits, tombolos, barrier islands, cuspate forelands, accumulation terraces, tidal flats, salt marshes, and sandy beaches.

					Aeolian landforms, or dunes, whose size and shape depend mainly on local wind conditions and the supply of dry sand from the backshore. Common types in coastal areas include transverse, parabolic, hummock, and blowout dunes. Active dunes (mobile) can supply sand to the foreshore; inactive dunes (stabilized) support biodiversity; and transitional dunes buffer the transition between the beach and the inland coast.

			

			

			
			
			
			
				
					
					
					
				
				
					
							
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
							
							
							
							
							
							
							
							
						
					

					
							
							
						
							
							
							
							
						
					

					
							
							
						
							
							
						
					

				
			

			

			
			
			
			
					Sand mining and dune degradation.

					Dune stabilization through urban development, afforestation, and pedogenesis (soil formation) of active dunes.

					Beach narrowing associated with urban development.

					Loss of the system’s capacity to sort sediment by grain size due to berm loss.

					Alteration of natural drainage systems.

					Aerodynamic changes caused by structures that act as windbreaks.

					Disruption of longshore transport by coastal protection structures.

			

			
			
			
			
			
				
					
					
				
				
					
							
							
						
					

					
							
							
						
							
							
						
					

					
							
							
						
							
							
							
							
							
						
					

					
							
							
						
							
							
							
							
						
					

					
							
							
						
							
							
							
							
							
						
					

					
							
							
						
							
							
							
						
					

					
							
							
						
							
							
							
							
						
					

					
							
							
						
							
							
						
					

				
			

			

			
			
			
			
			
			
			
			
			
			
			

			
			Anthropogenic environment

			
			
			
			
			

			
					Artisanal extractive activities (harvesting crustaceans, fish, and mollusks)

					Major infrastructure projects (ports, marinas, jetties)

					Outfalls for urban wastewater discharge

					Construction of vacation homes

					Hotel operations

					Beach and water sports

					Food and drink

					Miscellaneous recreational uses

					Public events and performances

			

			Abiotic environment 

			
			
			
			
			
			
			
			
			
			
			
			
			

			
					Waves, generated by wind acting on the sea surface, often far from the breaker zone.

					Longshore currents, which move parallel to the coast and are driven by waves approaching the shore at an angle.

					Tides, the periodic rise and fall of sea level caused by the gravitational pull of the Moon and the Sun on Earth.

			

			
			Biotic environment 

			
			
			
			
			
			
			
			
			
			
			
			
					The slow pace of environmental change and the nature of that change.

					The ecological range of reef-building species in relation to the changing parameters.

					Biological diversity and the availability of substitute species. 

					Above all, the overall health of the ecosystem.
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