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Abstract: 
The terrestrial laser scanner was used for the first-time assessment of erosional rates of 
the Duilovo flysch cliff situated along the predominantly carbonate Croatian coast, and 
to characterize processes involved. Cliff retreat rates ranged between 3 and 18 cm/y and 
stronger erosion occurs during the cold season due to the slaking process. Cliff erosion 
detected is a combination of flysch weathering, gravitational instability of degraded 
material and wave erosion. Understanding of cliff erosion processes in the urban zone is 
needed for the management purposes in the future. 
Keywords: Flysch, Cliff, Erosion rate, Adriatic Sea 
 
1. Introduction 
Rocky coasts were neglected for a long time in terms of coastal morphodynamics 
compared to low lying coastal landforms. This is attributed to the general lack of 
continuous changes in coastal morphology operating on the rock coasts (KENNEDY et 
al., 2014). The emergence of new technologies such as laser surveying allowed 
quantifying erosional processes along the retreating rocky coasts to centimetre scale 
(LIM et al., 2005). The obtained information is required to predict the position of the 
shoreline in the future in order to develop appropriate management decision.  
Soft rocky coasts tend to develop complex cliff environments more susceptible to 
erosion. Coastal cliff erosion is largely episodic, preceded by numerous physical, 
chemical and biological changes of rocks. These changes are site-specific and a result of 
an interplay of particular rock lithology exposed to subaerial and marine processes, 
frequently aided by the anthropogenic impact. Thereby, weathering pattern, closely 
related to climatic characteristics of the coastal region, may have an important role. In 
particular, repeated wetting and drying of clay-rich rocks, such as those found in the 
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4. Conclusions 
Results of ground-based laser surveys over a five-year period were used to characterize 
and quantify the flysch retreat at the Duilovo study site in the Split urban zone for the 
first time. Obtained erosional rates of the “firm” cliff material on the sub-vertical to 
vertical slopes ranged between 3 and 18 cm/y, which are comparable to the average of 
up to 10 cm/y given by VLASTELICA et al. (2016b). Stronger erosion occurs during 
the cold season, probably due to the slaking, while the annual variability of erosion 
needs to be further investigated and related to meteorological and oceanographical 
conditions. Erosional processes operating on the Duilovo flysch cliff include flysch 
weathering, gravitational response of this loosen material and wave erosion. 
Understanding of processes involved and known cliff retreat rates are necessary for 
further land use planning, mitigation measures, appropriate management strategies in 
this highly inhabited urban coastal area. 
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