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The Karlovo graben in Central Bulgaria, an exten-
sional structure associated with the Sopot normal 
fault, is filled with Quaternary alluvial deposits. Care-
ful examination near Sopot town revealed an unusual, 
elevated landform (approx. 0.9 × 0.6 km) character-
ized by abrupt, steep fronts, a highly uneven surface 
with closed depressions, and a mantle of large angu-
lar clasts, best described as colluvial megabreccia. 
To precisely characterize this feature and investigate 
the hypothesis that it represents a giant rockslide, this 
study employed high-resolution airborne LiDAR 
(Light Detection and Ranging). Targeted aerial altim-
etry utilized the CHCNAV X500 platform with the 
AA10 sensor and PPK georeferencing, generating a 
dense 3D point cloud. This data was processed using 
machine learning classification and spatial interpo-
lation to produce a highly detailed Digital Elevation 
Model (DEM) with 0.5 m spatial resolution.

The high-resolution LiDAR DEM facilitated 
a detailed investigation of the landform’s charac-
teristics, allowing for the precise mapping of an-
thropogenic features and clarifying several natural 
features, including incipient drainage, metre-scale 

clasts, closed depressions, and the Sopot fault scarp. 
Crucially, the analysis revealed that the Sopot fault 
escarpment is distinctly developed within the col-
luvial megabreccia, indicating that the most recent 
movements along the fault postdate the rockslide’s 
formation. Based on the landform’s morphology 
and lack of fluvial activity, the deposit is definitive-
ly interpreted as a large-scale rock slide. Indirect 
evidence, including extensive lichen coverage, deep 
soil formation, and the observed fault displace-
ment, suggests the failure occurred at least several 
thousand years ago. This research provides the first 
documentation of large-scale rock slope failure in 
Bulgaria and the inaugural application of high-res-
olution LiDAR technology for such geological haz-
ard investigations in the region.
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