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DESCRIPTION
Coastal dunes are dynamic landforms are formed by the complex 
interactions between wind, waves, sediment, and vegetation over 
geological timescales. Understanding the geomorphological 
evolution of coastal dunes is essential for deciphering past 
environmental changes, predicting ensuing dune dynamics, and 
informing coastal management strategies. Historical records and 
geospatial analysis techniques offer valuable insights into the 
long-term evolution of coastal dunes and their response to 
natural and anthropogenic drivers of change.

Historical records, including maps, aerial photographs, and 
written accounts, provide valuable snapshots of coastal dune 
morphology and land use patterns over time. By analyzing 
historical documents and archival records, researchers can 
reconstruct past dune configurations, shoreline positions, and 
vegetation cover, providing baseline data for understanding dune 
evolution and assessing human impacts on coastal landscapes.

Geospatial analysis techniques, such as Geographic Information 
Systems (GIS) and remote sensing, offer powerful tools for 
mapping, monitoring, and analyzing coastal dune dynamics at 
various spatial and temporal scales. Satellite imagery, aerial 
photography, and LiDAR (Light Detection and Ranging) data 
enable researchers to capture detailed topographic and 
morphological changes in coastal dune systems over time, from 
decadal to centennial timescales.

One of the key insights gained from historical records and 
geospatial analysis is the recognition of dune mobility and 
variability over time. Coastal dunes are highly dynamic 
landforms that undergo continuous reshaping in response to 
natural processes, such as wind erosion, sediment transport, and 
storm events. By comparing historical and contemporary dune 
configurations, researchers can identify patterns of dune 
migration, erosion, and accretion, providing valuable insights 
into the factors driving dune dynamics and variability.

Moreover, historical records and geospatial analysis reveal the 
influence of natural and anthropogenic drivers on coastal dune 
evolution. Natural factors, such as climate variability, sea level 
fluctuations, and sediment supply, play critical roles in shaping 
dune morphology and dynamics over geological timescales. 
Climate oscillations, such as El Nino Southern Oscillation 
(ENSO) and North Atlantic Oscillation (NAO), influence wind 
patterns, storm frequency, and precipitation regimes, affecting 
sediment transport and dune formation processes along 
coastlines.

Anthropogenic activities, including urbanization, coastal 
development, sand mining, and shoreline engineering, also exert 
significant pressures on coastal dune systems, altering sediment 
budgets, disrupting natural processes, and accelerating erosion 
rates. Historical records document the impacts of human 
interventions, such as beach nourishment, dune stabilization, 
and infrastructure construction, on coastal dune morphology 
and ecology, highlighting the need for sustainable coastal 
management practices that balance conservation and 
development objectives.

Furthermore, historical records and geospatial analysis provide 
insights into the resilience and vulnerability of coastal dune 
systems to environmental change and human disturbance. By 
analyzing long-term trends in dune morphology and vegetation 
dynamics, researchers can assess the capacity of dune ecosystems 
to adapt to changing environmental conditions, such as sea level 
rise, coastal erosion, and habitat loss. Understanding the factors 
that contribute to dune resilience can inform adaptive 
management strategies aimed at enhancing the sustainability and 
resilience of coastal dune systems in the face of climate change 
and human impacts.

In conclusion, historical records and geospatial analysis 
techniques offer valuable insights into the geomorphological 
evolution of coastal dunes, providing essential data for 
understanding past environmental changes, predicting dune 
dynamics, and informing coastal management strategies. By 
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evolution, leading to more effective conservation and
management of these dynamic coastal landscapes.
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integrating historical perspectives with contemporary monitoring 
techniques, researchers can unravel the complex interactions 
between natural and anthropogenic drivers of coastal dune
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