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1. Introduction
Coastlines are dynamic interfaces where marine 
and terrestrial systems converge, making them both 
ecologically significant and susceptible to natural processes 
and anthropogenic pressures (Halpern et al., 2015). 
These regions are amongst the most densely populated 
worldwide, supporting a substantial proportion of the 
global population (Ramesh et al., 2015; Luijendijk et al., 
2018; MacManus et al., 2021). Consequently, coastal zone 
analysis is fundamental for effective coastal management 
and conservation (Bird 2008; Mishra et al., 2025).

Coastal areas host diverse landforms, including 
rocky cliffs, tidal flats, and beaches (Davidson-Arnott, 
2010). Among these, beaches are significant as they 
attract tourism activity, thereby intensifying pressures on 
already sensitive environments. Beaches occur between 
the interface of the atmosphere, ocean, and land, and are 

dynamic landforms composed of loose, unconsolidated 
sediments such as sand, gravel, or cobbles, deposited and 
reshaped by waves, currents, and tides (Wright and Short, 
1984; Daniels, 1999; Anthony, 2005; Bird, 2008; Davidson-
Arnott, 2010). These dynamic systems undergo continuous 
change across temporal and spatial scales (Larson and 
Kraus, 1994; Burvingt et al., 2017), shaped by the complex 
interactions among natural processes, local geology and 
geomorphology, climate change (especially sea-level rise), 
and anthropogenic activities (Kuleli and Bayazıt, 2022; 
Monioudi et al., 2023; Zhang et al., 2024).

Beach classification provides an essential framework for 
understanding the diversity of beach systems. Numerous 
classification approaches exist, focusing on environmental 
characteristics such as morphology, sedimentology, and 
hydrodynamics (Wright and Short, 1984; Jennings and 
Shulmeister, 2002; Short, 2006; Scott et al., 2011; Klein and 

Abstract: The classification and morphometric characteristics of beaches is crucial for understanding coastal dynamics, evaluating 
natural and anthropogenic pressures, and supporting effective coastal management and conservation strategies. This is particularly 
important for countries like Türkiye, where extensive and diverse coastlines play a key role in tourism, the economy, and ecological 
sustainability. This study presents the first comprehensive, nationwide inventory and characterisation of Türkiye’s beaches, encompassing 
its 8483 km coastline. Using satellite imagery, 6110 beaches were identified and classified according to environmental conditions, with 
analyses conducted on their morphological characteristics, sea boundaries, and provincial distributions. The results show that rocky 
coast and river-mouth beaches constitute 81% of the total beaches but only 46% of the total beach length. Conversely, deltaic and low-
lying beaches represent just 2.6% of the total number but comprise 37% of the total length, highlighting their significance despite their 
scarcity. Along the Mediterranean and Black Sea coasts, where mountain ranges extend parallel to the shoreline, beaches are fewer in 
number yet tend to be longer and broader. In contrast, the tectonically active and highly indented Aegean Sea coastline, with numerous 
bays, gulfs, and peninsulas, has the highest beach density, though these beaches are generally shorter. These findings underscore the 
role of coastal morphology and geological processes in shaping beach characteristics. In addition to natural factors, anthropogenic 
activities strongly influence Türkiye’s coasts: while coastal engineering structures have reshaped many Black Sea beaches, construction 
and tourism pressures are most evident along the Aegean coast, with Mediterranean beaches showing the highest proportion of human 
impact relative to their total number. This comprehensive analysis provides essential data to guide sustainable coastal management and 
conservation strategies in Türkiye.
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