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DESCRIPTION

Coastal environments are dynamic and ever-changing landscapes, 
shaped by natural processes and human activities. Monitoring 
and assessing coastal morphology is significant for understanding 
how these environments evolve over time and for making 
informed decisions regarding their management and conservation. 
Remote sensing and Geographic Information System (GIS) 
techniques have revolutionized the way we study and analyze 
coastal morphology. This article explores how these technologies 
are used for accurate and efficient coastal morphology assessment.

Remote sensing for coastal morphology assessment

Remote sensing involves the collection of information about 
Earth's surface from a distance, typically using satellites, aircraft, 
drones, or other sensors. This technology provides a wealth of 
data that can be used to study coastal morphology. Some key 
remote sensing techniques used in coastal morphology 
assessment include:

Satellite imagery: Satellites equipped with optical sensors capture 
high-resolution images of coastal areas. These images can reveal 
changes in shoreline position, coastal landforms, vegetation 
cover, and more over time. Continuously updated satellite 
imagery allows for long-term monitoring of coastal dynamics.

LiDAR (Light Detection and Ranging): LiDAR technology uses 
lasers to measure the elevation of the Earth's surface with 
exceptional accuracy. LiDAR data can be used to create highly 
detailed Digital Elevation Models (DEMs) of coastal areas, 
helping researchers understand coastal topography and track 
changes in elevation.

Synthetic Aperture Radar (SAR): SAR sensors on satellites can 
penetrate cloud cover and provide information on surface 
roughness and moisture content. SAR data are particularly 
valuable for monitoring changes in coastal wetlands and 
identifying erosion and accretion patterns.

Geographic Information System (GIS) for coastal 
morphology assessment

Geographic Information System (GIS) is a powerful tool for 
organizing, analyzing, and visualizing spatial data. In the context 
of coastal morphology assessment, GIS plays a significant role in 
integrating various data sources and conducting in-depth 
analyses. Some applications of GIS in coastal morphology 
assessment include:

Data integration: GIS allows researchers to combine data from 
multiple sources, such as satellite imagery, LiDAR, coastal 
surveys, and historical maps, into a single comprehensive dataset. 
This integration enhances the accuracy of coastal morphology 
assessments.

Change detection: GIS facilitates the comparison of coastal 
features and landforms over time. By analyzing historical and 
current data, researchers can identify changes in shoreline 
position, beach width, dune erosion, and other morphological 
parameters.

Habitat mapping: Coastal habitats, such as mangrove forests and 
seagrass beds, are critical components of coastal ecosystems. GIS 
can be used to map and monitor these habitats, helping 
researchers understand their extent and health.

Vulnerability assessment: GIS-based models can assess the 
vulnerability of coastal areas to sea-level rise, storm surges, and 
erosion. These assessments aid in the development of adaptation 
and mitigation strategies.

Benefits of remote sensing and GIS in coastal 
morphology assessment

The use of remote sensing and GIS techniques in coastal 
morphology assessment offers several advantages:

Efficiency: These technologies enable large-scale data collection 
and analysis, reducing the time and resources required for field 
surveys.
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Coastal morphology assessment using remote sensing and GIS 
techniques has transformed our ability to study and manage 
coastal environments. These technologies provide detailed, 
accurate, and up-to-date information that is significant for 
understanding how coastlines change and for making informed 
decisions regarding their conservation and sustainable use. As 
coastal areas face increasing challenges from climate change and 
human activities, the integration of remote sensing and GIS into 
coastal management practices becomes increasingly vital for the 
resilience and protection of these valuable ecosystems.
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Accuracy: Remote sensing and GIS provide high-resolution and 
precise data, enhancing the accuracy of coastal morphology 
assessments.

Long-term monitoring: Continuous data acquisition allows for 
the long-term monitoring of coastal changes, which is essential 
for understanding trends and patterns.

Decision support: The insights gained from remote sensing and 
GIS analyses inform coastal management decisions, helping 
authorities implement effective strategies for coastal protection 
and preservation.

J Coast Zone Manag, Vol.26 Iss.5 No:1000583 2


	Contents
	Coastal Morphology Assessment using Remote Sensing and Geographic Information System Techniques
	DESCRIPTION
	Remote sensing for coastal morphology assessment
	Geographic Information System (GIS) for coastal morphology assessment
	Benefits of remote sensing and GIS in coastal morphology assessment





