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The need to reduce CO2 emissions is of utmost importance considering the climate changes that have become more evident and affect us through the significant impact they have. The development of energy production using clean resources represents one of the most effective measures that can lead to a reduction in greenhouse gas emissions, thus preventing the continuation of the warming process. Besides the fact that they are an inexhaustible energy source that nature offers us, renewable energy sources can help us to mitigate the greenhouse gas emissions [1]. Taking into consideration that the oceans and seas of the planet occupy a much larger area than the land and offer various sources of renewable energy insufficiently exploited until now, although they present a high potential, it is obvious that the exploitation of renewable resources from the marine environment must be developed faster and on wider geographical spaces. In this general context, the new strategy established in the framework of the “European Green Deal” highlighted the importance of offshore renewables in transforming the European Union into a low-carbon energy space [2].



From this perspective, Journal of Marine Science and Engineering pays special attention to promoting studies regarding the offshore renewable sector, including evaluation of the resources that can be exploited in these zones and their dynamics in the context of climate change. Some technological challenges related to optimization aspects of wave energy converters (WECs) are also discussed. In this context, some very recent works targeting these important issues, and which were published in the Special Issue of JMSE entitled “Offshore Renewables for a Transition to a Low-Carbon Society” are highlighted in this Editorial.



Among the renewable resources available in offshore areas, the exploitation of wind energy is probably the most advanced, with the faster growth certainly being influenced by the existence of mature technologies already developed for the implementation of wind farms on land. Offshore wind has the advantage that it is stronger and less turbulent than the one on land, and therefore, it is more energetic and stable and thus more efficient. This makes offshore wind exploitation cost effective and therefore competitive with low-cost energy sources, although maintenance in the harsh marine environment is often more difficult.



Since the energy extracted from wind depends on the wind speed and this is variable, the identification of the best locations is based on various sources of information, such as in situ and satellite measurements or the results obtained through simulations with numerical models. Of course, a global perspective of these resources, with a high spatial and temporal resolution, can only be provided by atmospheric models whose results can be improved by combining them with satellite data or even in situ measurements.



The assessment of wind energy potential in the Romanian coastal area shows that this area can be a viable candidate for the development of offshore wind projects that have good wind energy potential and a large continental shelf. Furthermore, Romania is a part of the European Union, which aims to significantly expand the offshore wind sector [3]. Using the data provided by one of the most credible databases regarding wind speed at 10 m (U10) above sea level, namely ERA5 [4], a long-term analysis of the average and extreme wind speed values was carried out for the Romanian exclusive economic zone (EEZ) in the Black Sea. A comparison with satellite measurements indicates a good agreement between the data in the locations targeted. However, an accurate evaluation of the wind speed at the wind turbine hub height is of higher significance for the wind energy potential estimation. From this perspective, U100 data spanning twenty years are also retrieved from ERA5.



Another important aspect, which must be taken into account for the realization of new renewable energy projects, is represented by technical and economic evaluations. Such a study was carried out for the Philippines and is published in this Special Issue [5]. Two of the most used turbines were considered for the technical analyses, namely Siemens SWT-3.6-120 and Senvion 6.2M126. The results of this combined assessment are reflected in the calculated levelized cost of electricity (LCOE) of the offshore wind farms in the Philippines.



Considering that the oceans and seas of the planet occupy a much larger area than the land and that they offer various insufficiently exploited sources of energy, although they present a high potential, it is obvious that the exploitation of resources from the marine environment must be developed faster. Besides the exploitation of the offshore wind energy, in the marine environment there is also the possibility of exploiting wave energy, which has great potential in many coastal areas [6] and is not yet exploited to its true potential. At the same time, wave energy can be predicted with good accuracy, higher than wind or solar.



Another important aspect is to find the most suitable WEC for a coastal area, taking into consideration that there are currently a wide variety of WECs tested. Given the characteristics of the sea state conditions on the western coast of the Iberian Peninsula, this region is identified by various studies as having great potential for wave energy exploitation. Thus, the Galician coast (NW Spain) is one of the areas identified with a high potential for wave energy exploitation. In this context, for the Galician coast (NW Spain), an evaluation of the wave power resource was carried out together with an analysis of the expected electrical energy output that could have been produced by four WECs over the period from 2014 to 2021 [7]. For each device, the performance was investigated considering two elements: efficiency and power load factor. The results indicate that the Atargis device, a cycloidal WEC, appears to be the most efficient.



A very important issue is also the optimization of the WECs, and in the case of a floating flapping-panel device, numerical simulation studies and a laboratory physical model hydrodynamic study were performed to evaluate the feasibility of the device [8]. In this way, an optimal damping coefficient to give maximum captured energy was identified.



It is clear that commercial wave energy exploitation can be efficient by placing multiple WECs in an array configuration. The point absorber is an efficient device that captures energy from waves coming from various directions, and for this reason, it is very suitable to be placed in arrays. However, an optimization of the WEC array layout is necessary, together with the applied control strategy. An extensive literature review on the state of the art in physical modelling of the point-absorber WEC arrays is presented in an article published in the present Special Issue [9]. Some scientific gaps were also identified, and they were reformulated as design requirements for the experimental setup. The experimental setup of an array of two to five generic heaving point-absorber devices is presented. Wave basin testing in waves simulating real sea state conditions was performed in response to the urgent need for reliable data on the WEC array tests [10]. These data are used to perform the optimization of the WEC array and to validate new numerical models (non-linear). A model predictive control (MPC) method was also proposed for improving the efficiency in extracting the energy of a WEC array [11]. As a conclusion, the experimental tests using MPC with the interconnected system model indicate a better wave energy capture efficiency.



Offshore solar energy could be a viable option for making many coastal communities, islands, and isolated locations more sustainable. As with the other renewable energy sources presented here, the amount of energy that could be extracted in an area is influenced by the geographic location where the systems are deployed.



A new methodology to identify the most appropriate marine areas for the deployment of some offshore solar farms in the Aegean Sea is presented in [12]. Two phases are included in the methodology proposed. In the first one, exclusion criteria are applied for the marine zones based on the information collected from various sources and maps which were created using a GIS environment. Then, in the second phase, objective and subjective models were applied, and to establish the correlation between them, the Kendall rank correlation coefficient was used. The subjective model based on the value of the solar radiation encountered in an area indicates the offshore area near Crete Island as the most suitable site for an offshore solar farm deployment. On the other hand, the objective model considers the offshore area around Thasos Island as a better location.



Additionally, the installation of floating solar panels on the water surfaces of lakes and lagoons can represent a viable solution, and this is shown in the study focused on the western Black Sea and the Razim-Sinoe lagoon system [13]. In such locations, the environmental conditions in which the floating structures would work are milder than in open coastal areas. Based on the data retrieved from the ERA5 database regarding the solar radiation at four points (one point located on the Romanian coast, the other three in lakes), it was found that the energy produced at all points has similar values.



It is also well known that large quantities of greenhouse gases are produced in maritime transport, and possible solutions should aim to reduce these emissions. For this reason, a solution would be to provide reliable information based on a long-term analysis of the mean and extreme values of the weather conditions, especially wind and sea state conditions that affect navigation safety. Such a study was carried out for the main maritime routes in the European seas and where information can be found regarding the areas that should be avoided as they are more exposed to extreme events [14]. The seasonal analysis also indicated the periods of the year that present lower risks for maritime transport.



Finally, the editors are confident that the works included in this Special Issue offer useful information for both researchers and stakeholders.
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