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Many coastal areas around the world are faced with an increase in flood risk due to sea level 
rise and other extreme events. Sea level rise, mostly induced by climate change, presents one of the 
biggest challenges that countries and regions with coastal lowlands will face in the medium term [1]. 
Sea level rise is a natural phenomenon that cannot be prevented and it will most likely continue to rise 
well beyond year 2100 [2]. 

In this research, a flood exposure analysis for the coastal area of Kaštel Kambelovac in Croatia 
(Fig. 1) is performed considering sea level rise impact of extreme waves on the coastline. The selected 
area could be faced with a significant flood risk in the future due to its low-lying topography and large 
number of cultural and household objects near the coastline. This research represents particular 
activities of the PMO-GATE Interreg CBC project, focused on preventing, managing and overcoming 
natural-hazard risks. 

  
Fig. 1. Coastal area of Kaštel Kambelovac [3] 

The EU Floods Directive 2007/60/EC on the assessment and management of flood risks [4] 
obliged each member state to carry out activities for identification of areas with a significant flood risk 
due to climate change. For such areas, flood risk maps as well as flood risk management plans must be 
developed, focusing on prevention, protection, and preparedness. Republic of Croatia developed a 
National Strategy for climate change adaptation [5], which recognized sea level rise as one of the most 



significant climate-related factors. Furthermore, different sea level rise scenarios are presented in this 
Strategy for the period up to year 2100. 

An analysis of different coastal flooding scenarios for the Kaštel Kambelovac area is 
performed following the EU Flood Directive requirements. Flooding scenarios are determined based 
on the combination of three different natural factors; tidal effect, atmospheric pressure and extreme 
coastal waves. Furthermore, coastal flooding scenarios are adapted to climate change impact and sea 
level rise projections for the Adriatic Sea. 

Tidal effect is evaluated through harmonic analysis of the measured sea level data from a near 
gauging station, resulting with a frequency and period of tide events. By extracting the tidal effect 
from the measured sea level data, the impact of atmospheric pressure and other related effects is 
determined and separately evaluated. Climate change effect is implemented through sea level rise 
projections, reflecting through change of the mean sea level in comparison with the measured data.  

Different wind and wave scenarios are independently evaluated for the analyzed area, and 
based on the measured data about wind direction and velocity critical wind directions are recognized. 
For the selected critical wind direction, different scenarios considering wind velocity are evaluated 
(low, moderate and high probability events) and transferred to the corresponding wave heights. 

Finally, each coastal flooding scenario represents a combination of three stated factors (tide, 
pressure, wind). Extreme tide in combination with low atmospheric pressure and extreme waves on the 
coastline resulted with different flooding scenarios. Flood exposure analysis is performed based on the 
digital terrain model (DTM), resulting with a classification of the inundated area considering flooding 
probability as well as classification of the inundation depth with respect to each flooding scenario. 
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