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Abstract - The aim of the present work is to assess the offshore and nearshore changes induced by different wave farm 
configurations that may operate near the Danube Delta, more precisely close to the Saint George sector. As a first step, the 
local wave conditions were established for a time interval covering the period from 1987 and 2016, being expected during an 
extreme event at wave heights of 6.6 m. As a next step, several case studies were defined in order to highlight the influence 
of a wave farm onto the local wave conditions. According to these results the wave heights may be significantly reduced by 
the presence of a wave farm, even if this is defined by a moderate absorption property. For example, in the case of a storm 
event a farm defined by a single line may attenuate the wave height by a maximum of 13.7 %, while in the case of a four 
lines layout this trend can go up to 59 %. Finally, we can mention that a combined wind-wave project may represent a win-
win project for most of the coastal area, especially the ones from the Danube Delta that are severely affected by the erosion 
processes. 
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I. INTRODUCTION 
 
The Danube Delta is located on the western part of 
the Black Sea, being defined by a surface of 4180 
km2 that is divided between Romania (84%) and 
Ukraine (16%), respectively. The main source of this 
delta is the Danube River that cross ten European 
countries and represent an important transportation 
corridor. This delta is defined by three major arms, 
namely: in south - St. George arm (length = 70 km, 
debit = 1500 m3/s), in the middle is Sulina (64 km, 
1250 m3/s) while Chilia (120 km, 3800 m3/s) is 
located in north.  
 
It is well known that the human intervention affected 
in a negative way the integrity of this area, being 
estimated that almost 62% of the Danube Delta 
wetlands was affected by local hydro- technical 
projects that were initiated since 1960 [1,2].  
During the 1970 and 1983, the Iron Gates I and II 
barrages were built on the Danube River. Although 
they are located at approximately 900 km upstream 
from the delta, it is estimated that the sediment 
transportation was reduced by almost 35% - 50%. 
This represent an important issue, since the main 
sedimentary source of the delta is the alluvial coming 
from this river. In addition to this, was highlighted 
the fact that the wave action may also influence the 
stability of this region, especially during a storm 
event [3,4].  
 
The wave energy is an emerging sector that besides 
the generation of electricity can be also considered 
for the coastal protection. Since at this moment this 
industry is on an early stage of development, one way 
to accelerate the development of this sector will be to 
couple the wave energy systems (WECs) with 
offshore wind projects. At this moment there are 

numerous studies suggesting that this scenario could 
be a win-win situation, where by using the 
infrastructure of a wind park is possible to decrease 
the cost of a wave project [5–7].  
 
The expected impact of a wind-wave project on the 
nearshore processes represent a new topic, various 
target areas being considered for assessment. Ozkan 
et al [8] provided a complete review of the expected 
coastal impact of a wave farm, concluding that a 
WEC farm will represent a suitable solution for the 
coastal protection. In Onea and Rusu [9] was 
evaluated the influence of a generic wind-wave farm 
that may operate on the western part of Sardinia. A 
similar approach was considered in Zanopol et al [10] 
were different wave farm scenarios were considered 
for the coastal protection of the Danube Delta. 
Abanades et al [11] assessed the implications of a 
dual wave farm scenario for the north-western part of 
Spain, the results suggesting that a such project may 
efficiently replace the existing conventional coastal 
structure.  
 
More than this, the WEC systems will have an edge 
over the existing solutions (breakwaters, artificial 
sanding, etc), since can easily adjust to the sea level 
rise associated with the climatological changes. Some 
other studies focused on the Portuguese coast [12–14] 
suggest that even a wave farm located at 7 km 
offshore from the coast can provide a suitable coastal 
protection. At this moment there is no operational 
offshore wind farm in the western part of the Black 
Sea, although the wind conditions are much higher 
than onshore and significantly more consistent than 
most of the areas from this basin [15–17].  
Although the wave energy from this coastal area is 
significantly lower than the ones facing the ocean 
environment, there are extreme events that can 
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