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Abstract
Coastal erosion and sea level rise are pressing issues affecting coastal regions worldwide, posing significant 

risks to ecosystems, infrastructure, and human settlements. Traditional ground-based monitoring methods are often 
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the islands. �is information is crucial for planning adaptive measures, 
such as constructing sea walls and elevating critical infrastructure [8].

Advancements in satellite technology and data processing are 
expected to enhance the capabilities of remote sensing for coastal 
monitoring. �e integration of arti�cial intelligence and machine 
learning with remote sensing data will improve the accuracy of 
predictions and the identi�cation of critical trends [9]. Furthermore, 
the development of new satellites with higher resolution and advanced 
sensors will provide even more detailed observations [10].

Discussion
Satellite remote sensing has revolutionized the monitoring of 

coastal erosion and sea level rise, o�ering unparalleled spatial and 
temporal resolution. Key technologies include high-resolution optical 
imagery, synthetic aperture radar (SAR), and satellite altimetry. �ese 
technologies enable precise shoreline mapping, detection of subtle 
changes in coastal landforms, and accurate measurement of sea 
surface height. For instance, the Landsat and Sentinel satellites provide 
detailed imagery for assessing erosion patterns, while the Jason and 
GRACE missions o�er critical data on sea level changes and ocean 
mass distribution.

Case studies such as the Mississippi Delta and the Maldives 
underscore the importance of satellite data in informing coastal 
management strategies. In the Mississippi Delta, remote sensing has 
documented signi�cant land loss and subsidence, guiding restoration 
e�orts. In the Maldives, altimetric data are essential for planning 
adaptive measures against rising sea levels.

Looking ahead, advancements in satellite technology and data 
processing are expected to further enhance remote sensing capabilities. 
�e integration of arti�cial intelligence and machine learning with 
satellite data will improve the accuracy of predictions and trend 
analysis. New satellites with higher resolution and advanced sensors 
will provide even more detailed and frequent observations, supporting 
more e�ective coastal management and mitigation strategies.

Conclusion
Satellite remote sensing has emerged as an indispensable tool for 

monitoring coastal erosion and sea level rise. It o�ers unparalleled 
advantages in terms of coverage, frequency, and accuracy. As coastal 
zones face increasing pressures from climate change and human 
activities, the role of remote sensing in providing timely and reliable 
data will become even more critical. By leveraging these technologies, 
we can better understand, mitigate, and adapt to the challenges facing 
our coastal environments.
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