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evaporates (Pentecost 1995; Ford and Pedley 1996; Pen-
tecost and Viles 2007). These geothermal waters, after 
interacting with subsurface rocks at high temperatures and 
pressures, become enriched in dissolved ions (Ca²⁺, HCO₃⁻) 
and carbon dioxide (CO₂). Upon reaching the surface, the 
sudden drop in pressure and temperature causes the CO₂ 
to degas, triggering the precipitation of calcium carbonate 
(CaCO₃) and leading to the formation of travertine deposits 
(Pentecost 2005; Pentecost and Viles 2007). Depending on 
their environmental context, travertines give rise to various 
geomorphological forms, including mounds, cascades, ter-
races, and ridges (Pentecost 1995). Among these, travertine 
terraces are particularly striking landforms (Hammer vd., 
2010) that commonly form through cyclical depositional 
processes in caves, spring outlets, river margins, and slop-
ing terrains (Pentecost 2005; Hammer et al.). Globally 
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Travertine is a type of sedimentary rock formed through 
the precipitation of calcium carbonate, typically derived 
from calcium-rich thermal waters that deposit as the water 
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Abstract
Travertine terraces are rare geomorphological formations shaped by the interplay of geochemical processes, tectonic 
activity, and hydrothermal dynamics. Their striking appearance makes them prominent geosites of global interest. While 
numerous studies have addressed various aspects of travertine terraces, there has been a lack of research involving detailed 
mapping and morphological analysis. This study provides a comprehensive assessment of the morphometric properties 
and geoheritage significance of the Dereiçi travertine terraces located in the Başkale district of Van Province, eastern Tür-
kiye. High-resolution Unmanned Aerial Vehicle (UAV) imagery, Geographic Information Systems (GIS), cluster analysis, 
and the geoheritage assessment method were employed for this purpose. During fieldwork conducted in July 2022, 254 
UAV images were captured, from which a Digital Surface Model (DSM), Digital Terrain Model (DTM), and orthophotos 
were generated. Based on these products, a total of 939 travertine terraces were identified and digitised. For each ter-
race, detailed morphometric parameters—including elevation, area, perimeter, width, length, circularity, and elongation 
ratio—were calculated. The analysis revealed that the terraces are predominantly located on steep slopes, with terrace 
size decreasing markedly as slope increases, and vertical deposition becoming dominant on cliff faces. Cluster analysis 
categorised the terraces into three primary morphological groups. Geoheritage assessment results indicated that the site’s 
highest value lies in its scientific significance, followed by its vulnerability to degradation, educational value, and tour-
ism potential. These findings highlight the Dereiçi travertine terraces as an important geosite, both due to their ongoing 
depositional dynamics and their rare morphological diversity. As one of the first studies to combine detailed morphomet-
ric analysis with a holistic geoheritage evaluation of travertine terraces, this research contributes valuable insights to the 
existing literature.
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