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Introduction
Figure #1: Superstorm Sandy narrowed New Jersey’s beaches by more than 30 feet on average. Image shows the sea at Seaside Heights, which swept away the pier under the roller coaster (Photograph by Stephen Wilkes National Geographic)
The oceans, which have been sustaining life on earth since billions of years and occupy over 70 percent of the earth surface, are now facing the danger of becoming an existential threat to mankind due to climate change as a result of human activities. As the world is heating up with the growth in the greenhouse gases, the sea level is increasing faster than it has ever been." A global catastrophe is threatening this Pacific paradise. The world's sea levels are rising at a pace unprecedented in history. The oceans are overflowing," said UN Secretary-General Antonio Guterres during a visit to the Pacific Islands in 2024. He points out that there is no one who is immune to this global crisis that is devastating the fisheries, tourism, and Blue Economy of the world. The rising oceans threaten the world’s megacities such as Dhaka, Los Angeles, Mumbai, Lagos, and Shanghai.
The global average sea level has been increasing at 21-24 centimeters since 1880 and the rate has been increasing by 4.5 millimeters per year in 2023, nearly doubling in 30 years. In 2023, the sea level rose to a record 101.4 millimeters higher than it was in 1993, primarily due to the melting of oceans and ice sheets. In low-emission scenarios, even as early as 2100, sea levels may increase by 0.28-0.55 meters relative to 1995-2014, whereas in high-emission scenarios, they may rise by up to a meter, or more in the long term should ice sheet instability increase.

Small Island Developing States (SIDS) like Tuvalu and the Maldives face the harshest reality. Tuvalu, whose average height is two meters above sea level, has already seen its sea levels rise by 15cm in the last 30 years, 1.5 times the global average. NASA also predicts a further increase in sea levels to 15cm by 2050, which would submerge half of the main atoll Funafuti, the capital of Tuvalu, during the high tides. In the Maldives, 80 percent of the nation is below one meter above sea level, which would render the country uninhabitable by mid-century due to flooding, intrusion of salt water, and coral destruction. There are already 890 million residents in low-lying coastal regions, which suffer yearly losses of floods to exceed 26 billion today, which is estimated to rise to more than 150 billion in 2050 in Asia and the Pacific. The increase in the sea level increases inequality, destroys wetlands, contaminates freshwater, and degrades marine biodiversity. Economically, the increasing seas destroy infrastructure, reduce agricultural output, and cause migration. It is not too late yet, as ex-Maldives President Mohamed Nasheed stated: Sea level rise can still be contained to manageable levels should the world achieve the 1.5 °C Paris target. Strong reductions in emissions, climate-resilient infrastructure, natural solutions, and international cooperation through UNFCCC are needed to deal with this crisis. As the lives of billions of people are at stake, the world needs to act together to curb the growing menace of rising sea levels.
Definition of Key Terms 
Sea level rise
An increase in the level of the ocean surface globally due to the effects of global warming. It is primarily caused by melting ice sheets and glaciers as well as the thermal expansion of seawater from warming temperatures. 
Greenhouse gases
Gases that absorb heat energy emitted from the planet’s surface and remain in the Earth’s atmosphere for decades to centuries. Heat absorbed from radiation is re-emitted back toward the Earth’s surface, producing the “greenhouse effect: by trapping heat and raising surface temperatures. Major greenhouse gases include carbon dioxide, methane, nitrous oxide, and water vapor. 
Thermal expansion
In the context of sea level rise, thermal expansion occurs when ocean water absorbs heat from the warming atmosphere, thereby warming the liquid saltwater and increasing its density. This expansion causes the water to increase in volume. 
Glacial/ice sheet melting
The process by which glaciers and large ice masses lose their mass through melting, calving or sublimation, releasing freshwater into the oceans, raising global mean sea level. 
Storm Surge
The abnormal rise in the seawater level during a storm, measured as the height of the water above the normal predicted astronomical tide. It is primarily due to a storm’s winds pushing water onshore, and can lead to severe coastal flooding combined with rising sea-levels. 
Coastal erosion
The process that wears down or carries away shoreline material (sand, soil, rock) along the coast through strong wave action, coastal flooding or local sea level rise, which reduces land area and damages infrastructure. 
Small Island Developing States (SIDS)
A group of developing small island countries and states that share similar and unique social, economic and environmental vulnerabilities due to their small size, remoteness, limitations in resources, susceptibility to natural disasters, dependence on international trade, and fragile environments. SIDS are located across the Caribbean, the Pacific, and the Atlantic, Indian Ocean and South China Sea regions.
Ocean acidification
The decrease in the pH level of the ocean over an extended period of time caused by an increase in carbon dioxide from the atmosphere. When CO₂ is absorbed by seawater, chemical reactions occur that increases concentration of hydrogen ions and subsequently reduce the seawater pH, acidifying the ocean. 
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History & Developments 
Figure #1: Observed sea level since the start of the satellite altimeter record in 1993 (black line), plus independent estimates of the different contributions to sea level rise: thermal expansion (red), added water, mostly due to glacier melt (blue), and added together (purple) (NOAA)
Causes of rising sea levels


The acceleration of global sea level rise is one of the most pressing environmental challenges of the 21st century. Since 1880, the global mean sea level has risen between 21 and 24 centimeters, with the annual rate of increase more than doubling since the start of the twentieth century, from 1.4 mm to about 3.6 in recent decades. This dramatic acceleration stems from two primary drivers: thermal expansion of ocean water and melting of land-based ice, all linked to warming surface temperatures. 

Thermal expansions of oceans
As global temperatures rise due to increased greenhouse gas concentrations in the atmosphere, the oceans absorb over 90% of this excess heat trapped by these gases, raising the ocean temperature and expanding seawater volume. This process, known as thermal expansion, occurs when water molecules heat up, becoming more energized and denser, and requiring more space, which in turn increases the overall volume of the ocean. As a major contributor to rising sea levels, thermal expansion accounted for 44% of the observed sea level rise in the 20th century. As global temperatures continue to climb, the rate of thermal expansion has doubled over the past three decades, from about 2.1 mm per year in 1993 to 4.5 mm per year in 2023. Between 1993 and 2010, thermal expansion alone led to around 19 millimeters of sea level rise. This acceleration is directly linked to human activities, such as fossil fuel combustion, which trap heat in the Earth's system and warm ocean layers. Projections from scientific models suggest that under high-emission scenarios, thermal expansion could contribute up to 0.3-0.6 meters of sea level rise by 2100, posing a threat to coastal regions worldwide. Additionally, the Intergovernmental Panel on Climate Change (IPCC) projected in its 2013 fifth assessment report (AR5) that thermal expansion would be the single largest factor in future sea level rise (SLR) under all emissions scenarios. 

Melting ice sheets and glaciers
Glacial and ice sheet melting is another major contributor to rising sea levels in recent decades. Between 1993 and 2018, melting ice sheets and glaciers accounted for 44% of SLR. However, there is a clear acceleration in the melting speed of ice masses: data from the World Glacier Monitoring Service shows that average loss from glaciers quintupled over the past few decades, from 171 millimeters of liquid water in the 1980s,  to 460 millimeters in the 1990s, to 500 millimeters in the 2000s, to 850 millimeters for 2010-2018. As a result, from 2005 to 2013, the amount of SLR due to melting was nearly twice the amount from thermal expansion, and between 2005 and 2016, melting glaciers and ice sheets contributed two-thirds of the total SLR.
The ice sheets atop Greenland and Antarctica store about two-thirds of all fresh water on Earth, and if the Greenland Ice Sheet were to melt completely, it would raise global mean sea level by 7.4 meters, while the Antarctic Ice Sheet would contribute 57.9 meters. The land-based ice from these regions melts or calves into the oceans, adding significant freshwater masses that elevate global sea levels. Since the Industrial Revolution, atmospheric concentrations of greenhouse gases skyrocketed, consequently intensifying polar warming. Antarctica is losing ice mass at an average rate of about 135 billion tons per year, while Greenland is losing about 266 billion tons per year. The Antarctic Ice Sheet lost 2,671 gigatons of ice between 1992 and 2020, raising global sea level by 7.4 millimeters. Remarkably, in 2019, a record-breaking 612 billion tons of ice were lost from both ice sheets combined, driven by summer heatwave in the Arctic. 
Impacts on ecosystems and human societies

Environmental consequences
Rising sea levels pose severe threats to coastal ecosystems that can lead to habitat loss, increased salinity in freshwater systems, and changes in biodiversity. According to the Ramsar Convention, coastal wetlands include mangroves, salt marshes, seagrass, coral reefs, beaches, estuaries, and coastal water bodies within negative 6 meters depth. A century ago, the area of mangroves and salt marshes were 100% larger compared to today’s 50,000 square kilometers of mangroves and 45,000 square kilometers of salt marshes. Rising sea levels directly contribute to this loss through inundation, erosion, and increased salinity, while human interventions such as land reclamation, coastal infrastructure, and reduced sediment supply also play a role. Although wetlands can migrate landward in the absence of a seawall or steep relief behind wetlands, a phenomenon known as “coastal squeeze” prevents this. When SLR pushes wetlands inland, urban development and hard coastal defenses block them from migrating landward, leading to their permanent submergence. As some of the most biologically productive ecosystems on Earth, the loss of coastal wetlands leads to biodiversity loss, such as fish stocks and migratory birds, coastal erosion, and exposure to storm surges and flooding. Coastal wetland loss also exacerbates climate change through disrupting natural carbon storage processes, as wetlands are highly efficient “blue carbon” sinks, capable of sequestering carbon at rates faster than most other ecosystems. Thus, a loss in wetlands results in more carbon dioxide being released into the atmosphere, leading to the greenhouse effect and creating a feedback loop in which climate change accelerates sea level rise, further endangering remaining wetland areas.
Saltwater intrusion into freshwater systems is another critical environmental challenge presented by SLR. With the rise in sea level, storm surges or high tides push saltwater onto the coastal land where the elevation is low. Saltwater also penetrates freshwater aquifers and elevates the groundwater table beneath the ground. This salinization makes underground wells unusable for drinking while raising soil salinity, and also making it extremely difficult to produce subsistence crops. Because wetter and saltier soil is unable to sustain traditional crops, it results in decreased yields, soil erosion, eutrophication (accumulation of nutrients causing oxygen deficiency), and marsh encroachment. High-salinity conditions particularly affect common crops like soybeans, corn, and wheat, which pose a threat to food security. Meanwhile, lost crops and degraded land reduce the income of farmers, conversely increasing their dependency on costly water management systems and destabilizing rural economies based on agriculture. The degraded land in the irrigated regions due to salt may cause losses of between 12 and 27.3 billion dollars annually to the world economy through low yields.

Impacts on Small Island Developing States (SIDS)
Small Island Developing States face unique and urgent threats from rising sea levels. SIDS are a cluster of 39 Caribbean, East Atlantic, Pacific and Indian Ocean countries that accommodate approximately 70 million people. These states consist of 4 atoll countries (Kiribati, Marshall Islands, Tuvalu, and Maldives), 14 volcanic islands, and 4 continental countries. Their remoteness, scarcity of resources, and weak land and marine ecosystems render them especially susceptible to climate change as they have no economic options, and some of them are among the least developed nations in the world. With a large percentage of their populations living in low-lying coastal regions that are less than 5 meters above sea level, the four low-lying atoll states are experiencing acutely urgent problems as the sea level is rising at a rate of 3-5mm/year, which is higher than the global average and is leading to the progressive submergence of the regions. As an example, Tuvalu, a country with an average elevation of only 2 meters, is experiencing a SLR rate that is 1.5 times higher than the global average, and its sea levels have already increased by 15 cm in the last three decades. According to NASA scientists, half of the main atoll of Funafuti, where 60 percent of the people of Tuvalu live, will be submerged by daily tides by 2050. Likewise, it is also estimated that 80 percent of the Maldives, 80 percent of which is less than 1 meter above sea level, may be uninhabitable by 2050. Consequently, most of these island countries have come to the realization that there will come a day when they will be forced to evacuate their citizens when their islands become uninhabitable, and a strong global system equipped with governance mechanisms is needed to protect climate-threatened communities.
Economic costs associated with SLR have also taken a toll on SIDS. As states particularly vulnerable to flooding, the total damage of coastal flooding is estimated to be 1.69 billion annually to all SIDS together, including building, infrastructure, and agricultural damages. Coastal flooding also causes land loss that has major consequences to communities and ecosystems that depend on coastal regions to make a living and survive, not to mention their livelihood. Many SIDS depend on coral reefs and mangroves because they provide a natural protective barrier to the coasts. However, their protective function is under the threat of being drowned and trapped by sedimentation. Additionally, key economic sectors such as tourism and fisheries, which are central to many SIDS economies, become less viable as beaches are washed away and marine ecosystems are destroyed. The projected increase in land inundation and coastal hazards could not only undo development improvements but also lead to displacement, deepen economic vulnerabilities, and complicate efforts in meeting the Sustainable Development Goals.
Global socio-economic consequences for coastal populations
The socio-economic effects of sea level rise are extensive and not only impact billions of people but also non-island nations. Today, over 2.5 billion people are within 100 kilometers of the coastline, and 898 million people are in the low-lying coastal areas of the world, which implies that a large part of the global population is exposed to the effects of coastal flooding, erosion, and saltwater intrusion, which has a cascading impact on the economic stability of nations and regions. These regions are referred to as the low-elevation coastal zone (LECZ), which contributes about 14% of the world’s GDP. However, by 2050, hundreds of densely populated coastal cities in this zone will be at risk of more frequent floods, including land occupied by about 5% of the population of coastal cities like Santos, Brazil, Cotonou, Benin, and Kolkata, India. It is expected that by 2100, the exposure to flood risk will rise to 10% of the population. Rising seas are also a cause of displacement and migration. Since homes and cultural heritage sites are no longer habitable, social services are strained, which may further broaden inequality in the receiving areas. There are also increased health risks due to the polluted water sources through saltwater intrusion and the increased disease vectors can increase the pressure on the already strained health systems. The total adaptation costs, such as coastal protection facilities and disaster recovery, further burden national budgets, at the expense of other vital services. Together, these effects underscore the need for global action on climate mitigation and resilient adaptation measures to protect the socio-economic welfare of the coastal communities across the globe.

Major Parties Involved 
Alliance of Small Island States (AOSIS)


An intergovernmental coalition of 39 small, low-lying coastal countries uniting for their shared concerns of Small Island Developing States’ unique circumstances in facing global warming, sea level rise, coastal erosion, and saltwater intrusion. AOSIS members only contribute less than 1% of global greenhouse gas emissions, but face the most alarming existential threats, with some islands at risk of becoming uninhabitable. The alliance has been instrumental in international climate negotiations, playing a leading role in establishing the UNFCCC in 1992 and advocating since 2008 for the 1.5°C warming limit that was ultimately included in the Paris Agreement. At COP27 in 2022, AOSIS successfully shaped the agenda for a loss and damage financing mechanism, and in September 2024, the 39 AOSIS leaders issued the Declaration on Sea Level Rise and Statehood, affirming that countries will retain their statehood, sovereignty, and UN membership notwithstanding climate-related sea level rise.
United Nations Framework Convention on Climate Change (UNFCCC)

UNFCC, formed in 1992, is the main international treaty framework that has been formed to discuss climate change and its effects, and is the basis of global climate conversation and agreements. The ultimate goal of the UNFCCC is to avoid harmful anthropogenic intervention in the climate system through stabilization of the greenhouse gas concentration in the atmosphere. They helped in signing treaties such as the 2015 Paris Agreement which established a temperature target of keeping global mean temperature rise below 2 °C above pre-industrial levels, putting nations into a common goal with 195 out of 198 parties having signed the treaty.
Intergovernmental Panel on Climate Change (IPCC)


The Intergovernmental Panel on Climate Change (IPCC), established under the UN, scientifically assesses climate change, its implications like sea level rise, and potential future risks by surveying and informing global policy with reports. The IPCC's Sixth Assessment Report (AR6), released in phases starting in 2021, represents the collaborative efforts of hundreds of scientists synthesizing the latest research on climate science, impacts, adaptation, and mitigation. The IPCC provides the scientific foundation for international climate policy, including the Paris Agreement temperature targets, develops sea level projection tools and datasets used by planners worldwide, and identifies adaptation strategies like protection, accommodation, advance, retreat, and ecosystem-based approaches.
Bangladesh


As a low-lying deltaic country, Bangladesh is one of the most vulnerable states to the rise in sea level, and its interests in the adaptation process, including coastal embankments and mangrove replenishment, are oriented on protecting 32 million vulnerable citizens against floods and displacement. It has participated in coalitions such as the Climate Vulnerable Forum (CVF) to seek funding and technical support from organizations such as the World Bank and UNEP and to lobby and collaborate with the AOSIS in the negotiations of the UNFCCC to hold major emitters accountable, and to collaborate with India and China in regional water management despite border tensions.
Netherlands


The Netherlands, whose history of water management is extensive, and whose 26 percent of land area is at risk due to sea level rise, is a world leader in adaptation, as exemplified by the Delta Program, which offers expertise to the world via organizations like the Global Center on Adaptation (GCA). Its interests lie in sustainable infrastructures and economic stability, as a major EU member in climate policies; its relationship with the vulnerable nations like Bangladesh has been in terms of technology transfers and its relationship with the major emitters has been in terms of advocacy of stricter global standards in the UNFCCC forums.
Previous Attempts to Solve the Issue

Relevant UN Treaties and Events

· United Nations Framework Convention on Climate Change, 9 May 1992 (Treaty Series, vol. 1771, p. 107)
· This foundational treaty established the UN's primary mechanism for addressing climate change, including sea level rise, by promoting international cooperation on stabilizing greenhouse gas (GHG) concentrations at a level that prevents "dangerous anthropogenic interference with the climate system," with ongoing conferences of the parties (COPs) to review progress and enhance commitments.

· Kyoto Protocol to the United Nations Framework Convention on Climate Change, 11 December 1997 (Treaty Series, vol. 2303, p. 162)
· As a UN treaty, it operationalized the UNFCCC by imposing binding emission targets on developed countries to mitigate climate impacts like sea level rise, though its effectiveness was constrained by limited global participation.
· Paris Agreement under the United Nations Framework Convention on Climate Change, 12 December 2015 (Treaty Series, No. 54113)
· Adopted by 195 Parties at the UN Climate Change Conference (COP21), the agreement addresses rising sea levels primarily through mitigation of global temperature increases and by providing a framework for adaptation and addressing "loss and damage" in vulnerable coastal and island nations.
· Sendai Framework for Disaster Risk Reduction 2015-2030, 18 March 2015 (A/RES/69/283)
· A 15-year, voluntary (non-binding) agreement for international action to reduce disaster risk and losses, including reducing the loss of disaster mortality, economic losses and critical infrastructure while increasing access to early warning systems. 
· Human Rights and Climate Change, 1 July 2016 (A/HRC/RES/32/33)
· A UN General Assembly resolution inviting UN organs to consider climate change implications, including sea level rise, fostering broader institutional engagement and policy integration across the UN system.
Possible Solutions


Achieving reductions in aggressive greenhouse gas emissions is essential in slowing down the rate of sea level rise and minimizing long-term environmental impacts. The policies that are aligned with the objectives of the Paris Agreement, namely, the National Determined Contributions (NDCs), are particularly significant because nations will be able to target the reduction of warming to 1.5 °C, thereby reducing the pace of thermal expansion and decreasing the melting of ice sheets, which are the key contributors to SLR. The collective action of countries in reducing greenhouse gas emissions in energy, transport, agriculture, and industry sectors should be considered by the representatives to help to limit the effects in the future and provide the ecosystems and human systems with more time to adapt. This would be achieved by using renewable energy, green transport and sustainable land use practices where developed countries should lead in the transfer of technology to assist the developing countries in realizing this.

Protection and restoration of blue carbon ecosystems into climate action plans can also have mitigation impacts, and biodiversity can be conserved. The blue ecosystems (mangroves, seagrass beds, salt marshes, etc.) store carbon per unit area in high amounts, which could be utilized to control the CO levels in the atmosphere and, consequently, stabilize the climate. The rehabilitation of these ecosystems will increase their resilience to the transforming nature of the oceans and offer habitat refuge to the marine organisms affected by warming and ocean acidification. The delegates might consider the plans that could involve the inclusion of these ecosystems in national GHG inventories and NDCs and further protect them with the help of international sources of funds to improve carbon sequestration and the ability of these ecosystems to resist sea-level rise. 


Enhancing scientific studies, observation and modelling can enable the international community to have a better understanding of the changes in the sea level. Investment in satellite technology, oceanographic research and collaborative climate research reduces uncertainties in sea level predictions and allows early warning of climate-related threats. Governments, international alliances, and environmental agencies need to have sound scientific information in order to concentrate efforts, invest, and implement strategic policies. Programs like the Global Sea Level Observing System (GLOSS) use tide gauges, but satellite data provides worldwide coverage, monitoring rising sea levels and extreme events like king tides. With such initiatives, coastal managers can have information and resources to act evidence-based and move towards proactive management.

When there are managed retreat measures, people and infrastructure can be moved out of danger areas with ease. This is a highly significant proactive step towards long-term sustainability in environments that are no longer conducive to in-situ adaptation steps (seawalls and levees). These measures can mitigate and even eradicate disaster vulnerability by relocating people, infrastructure, and assets out of high-risk, chronic hazard areas (e.g. eroding coastline or floodplains). It is notable that such measures should be taken in a fair way that prioritizes vulnerable groups, which may be achieved by land acquisition and setback measures to allow natural coastal migration.
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