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The current pandemic crisis has tremendously shaken the economic world, raising many 

questions regarding energy systems. Nowadays, renewable energy resources represent a priceless 

part of the energy market, especially when considering the possibility of implementing intelligent 

energy systems that can provide a sustainable future. Since more than 70% of the planet's surface is 

covered by water, it is obvious that the marine power potential is extremely abundant, especially in 

the nearshore, where wave and wind resources can be efficiently harvested. Even though the coastal 

sectors located close to oceans are far more energetic, during recent years, it was considered viable 

the idea of developing marine wind-wave farms in enclosed basins, such as the Black Sea. Numerous 

studies have outlined that the most active area of the Black Sea from an energetic point of view is 

represented by the north-western part, including the Romanian nearshore.  

The continually growing demand regarding the implementation of the renewable energy sector 

imposed by the European Union and at the same time reaching the ambitious target proposed by the 

European Green Deal of net-zero emissions of greenhouse gases by 2050 requires a significant 

enhancement of the renewable energy extraction throughout entire Europe. The number of offshore 

wind turbines and floating platform designs has constantly increased since 1991 due to substantial 

technological advances. Furthermore, wave power plays a significant role in the global energy 

portfolio, and more importantly, it has a higher density and predictability than wind and solar power. 

Since the primary purpose of a wave energy converter (WEC) farm is to extract energy from the 

waves, marine projects were also developed for effective coastal protection. The research group has 

already implemented a multi-level wave prediction system based on the SWAN (Simulating WAves 

nearshore) model, focusing on the western part of the sea. For the higher resolution coastal zone 

covering the Romanian nearshore, a multi-parameter assimilation scheme was developed. 

Consequently, apart from the significant wave heights (Hs), the mean-wave period (Tm) and mean 

direction (Dir) have been taken into account, considering a successive correction method on the 

conditions of the computational domain. 

Since the offshore wind market has increased tremendously, accounting for more than 4% of 

the European Union's electricity demand, there has been extensive research regarding the future 

expected wind power resources along the target area until the end of the 21st century. One of the 

primary goal of the DREAM research group is to evaluate the marine energy resources within the 

Black Sea coastal environment, considering the wind speeds provided by the Swedish 

Meteorological and Hydrological Institute (SMHI) in the International Panel on Climate Change 

(IPCC) Fifth Assessment Report (AR5). The standard set of climatic scenarios used in the AR5 is 
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known as Representative Concentration Pathways (RCPs), which describe in a detailed manner four 

different 21st -century pathways of greenhouse gas emissions. Thus, a stringent scenario is included 

(RCP 2.6), two intermediate strategies (RCP 4.5 and RCP 6.0), and the worst-case scenario (RCP 

8.5). Situations with no additional measures to constrain gas emissions will eventually lead to 

pathways ranging from RCP 6.0 and RCP 8.5, while the most optimistic case represented by RCP 2.6 

targets to maintain global warming below 2℃ above pre-industrial temperature. Having analyzed the 

historical data provided by the Climate Model Intercomparison Project Phase 5 (CMIP5) for the time 

interval between 1986 and 2005 for the Black Sea basin, the results seem reliable enough, providing 

at the same time as a mean of comparison with the expected wind climate. Considering its wave 

power potential and comparing it to the ocean environment, the Black Sea cannot be regarded as 

resourceful. However, the Black Sea's offshore wind resource is plentiful, comparable to coastal 

areas where marine wind farms are entirely and successfully operational. Overall, the project's 

primary goal is to provide an insight into the future changes in the wind and wave climate and a 

more comprehensive view of the offshore opportunities that the Black Sea basin offers. Therefore, 

these steps will help reach the European Union's ambitious energy and climate targets – net-zero 

emissions of greenhouse gases by 2050. From this perspective, extracting marine renewable energy 

and developing state-of-the-art renewable energy technologies become some of the most viable 

solutions. 
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