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Abstract
Seagrass beds, often overlooked marine habitats, are emerging as critical players in carbon sequestration and 

coastal ecosystem restoration. This article examines their capacity to trap and store carbon dioxide while supporting 
biodiversity and stabilizing coastal environments. Through a synthesis of ecological research, it explores how seagrasses 
mitigate climate change and aid in restoring degraded shorelines. Findings reveal that these underwater meadows 
sequester carbon at rates surpassing many terrestrial ecosystems and foster resilience in coastal zones by enhancing 
water quality and habitat diversity. Amid widespread decline from human activity, their significance underscores the 
urgency of conservation and restoration efforts to leverage their ecological benefits.
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Introduction
Seagrass beds, sprawling across shallow coastal waters worldwide, 

form lush underwater meadows that belie their ecological might. 
Comprising some 60 species, these flowering plants thrive in saline 
environments, their blades swaying with tides and roots anchoring 
sediment. Long overshadowed by coral reefs and mangroves, seagrasses 
are now gaining recognition for their dual role in carbon sequestration 
and coastal ecosystem health. They capture CO2, store it in dense soils 
for centuries, and provide nurseries for fish, buffer against erosion, and 
filter pollutants services vital to both nature and human livelihoods 
[1,2].

Yet, seagrass habitats are vanishing up to 7% lost annually since 
1990 due to pollution, dredging, and warming waters. As climate 
change accelerates and coastal degradation intensifies, their restoration 
offers a natural solution. This article investigates the significance of 
seagrass beds in carbon storage and ecosystem recovery, aiming to 
quantify their contributions and advocate for their preservation in an 
era of environmental crisis [3].

Methods
Seagrass beds excel in carbon sequestration. A 2023 global survey 

estimated they store 100-300 tons of carbon per hectare in their soils, 
with burial rates of 83 g C/m²/year—outpacing tropical forests by up 
to 40 times per unit area. In the Mediterranean, a 2022 study found 
Posidonia oceanica meadows locking away carbon for over 1,000 years, 
contributing 10-18% of regional blue carbon stocks despite covering 
just 0.2% of the seafloor. This longevity stems from anoxic sediments 
that slow decomposition [4,5].

For coastal restoration, seagrasses shine. A 2024 restoration project 
in Virginia replanted 50 hectares, reducing wave energy by 35% and 
cutting erosion rates from 1 meter to 0.2 meters annually. Biodiversity 
surged—fish abundance rose 50% within two years, with juvenile 
species like flounder thriving. Water quality improved too: a 2021 
Australian study showed seagrass beds filtering 60% of nitrogen runoff, 
curbing algal blooms [6].

Decline tempers these gains. A 2023 assessment reported 30% of 
global seagrass lost since 1980, with carbon stocks dropping 20% in 
degraded sites. Warming waters in the Caribbean, up 1.5°C by 2024, 

halved seagrass growth rates, per a recent study, while dredging in 
Southeast Asia slashed 40% of local beds, releasing stored carbon [7-
10].

Discussion
The results spotlight seagrass beds as carbon sequestration titans. 

Their high burial rates and long-term storage dwarf terrestrial peers, 
driven by dense root mats that trap organic matter in oxygen-starved 
soils. This “blue carbon” role positions seagrasses as unsung heroes in 
climate mitigation covering less than 0.1% of the ocean floor yet holding 
10% of its carbon. The Mediterranean’s ancient meadows exemplify 
this, their millennial stability a natural archive of CO2 removal, though 
even these face modern threats.

In coastal restoration, seagrasses are multitasks. Wave attenuation 
rivals mangroves, stabilizing shorelines without rigid infrastructure, 
while their nursery function reboots fisheries crucial as 3 billion 
people rely on coastal protein. Enhanced water clarity from nutrient 
filtration prevents ecosystem collapse, a boon for corals and shellfish 
downstream. These benefits scale with restoration: Virginia’s success 
suggests replanting can reverse decades of loss, though full carbon 
recovery lags, taking 10-20 years.

Threats, however, loom large. Loss of 30% since 1980 reflects a 
collision of human impacts pollution clouds waters, dredging uproots 
beds, and warming stresses growth. Degraded sites bleed carbon back 
into the atmosphere, flipping seagrasses from sinks to sources. Climate 
change compounds this: rising temperatures and acidification weaken 
photosynthesis, shrinking coverage. Restoration works 50 hectares 
revitalized ecosystems but global scale demands billions in investment 
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and policy shifts. Protecting intact beds, cheaper than replanting, offers 
the best return, preserving carbon and biodiversity before they’re lost.

Conclusion
Seagrass beds stand as ecological cornerstones, sequestering carbon 

at extraordinary rates and restoring coastal vitality through habitat 
and stability. Their soils lock away CO2 for centuries, their meadows 
cradle marine life and shield shores roles that combat climate change 
and ecological decline in tandem. Yet, their rapid loss to human and 
climatic pressures risks unraveling these benefits, releasing stored 
carbon and fraying coastal resilience. This study urges a dual strategy: 
conserve existing seagrasses to safeguard their carbon vaults and scale 
restoration to revive degraded zones. Seagrasses are not mere plants—
they’re a lifeline for oceans and humanity, demanding priority in 
conservation agendas.
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