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ABSTRACT 

The development of green energy sources is an outcome of the transition away from fossil fuels and toward a green economy. Fossil fuels are a leading cause of 

environmental damage and they're also running out quickly. There are many renewable energy sources available today, such as solar and wind energy. These 

sources are environmentally friendly and can help reduce our reliance on fossil fuels. The climate, climatic change, and geographic locations where various green 

energy sources, like solar and wind, are used to produce the most power may have negative consequences on such sources. However, to establish the wind farm, 

we must first determine the location that will receive the most wind throughout the year. But the development, installation, and utilization of wind turbines. Inside 

this paper, we are going to discuss the environmental effects of wind turbines and wind farms. 
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1. Introduction 

The capacity of wind energy has increased quickly in recent years. To the extent that wind energy reduces the requirements for generating power from 

other energy sources, it can reduce how those sources affect the environment badly, such as the production of atmospheric and water pollution, including 

greenhouse gases; the generating of nuclear wastes; the degradation of landscapes due to mining activity; and river damming. Wind energy generation 

has the potential to lessen environmental consequences since, unlike fossil fuel generators, it does not generate air toxins or thermal pollution, as well as 

attracted the attention of many governments, organizations, and people. There are two types of wind turbines may be placed. Offshore wind energy and 

onshore wind energy are the two types. Offshore wind is defined as turbines located over shallow water. Onshore wind energy, on the other hand, refers 

to turbines installed on land that generate power. Wind energy is classified into two categories. They are wind turbines with a horizontal axis (hawt) and 

a vertical axis (vawt). The fact that "wind" is a more easily available resource makes offshore wind energy superior to onshore wind energy. Although 

offshore wind is more expensive to plan, design, build, operate, and maintain than onshore wind, it is economically highly appealing. A higher proportion 

of full-load hours is possible with higher wind speed and continuous wind [1]. Furthermore, decreased wind turbulence in offshore places may boost 

wind turbine lifetime. The enhanced availability of the resource "wind" is the main benefit of offshore wind energy over onshore wind energy. In 

comparison to onshore wind, offshore wind is more expensive in relating to planning, design, construction, operation, and maintenance, Nevertheless, it 

also much more appealing economically. High percentages of full-load hours are possible thanks to higher speed and constant wind. Moreover, fewer 

wind turbulences in offshore regions could lengthen the life of windmills. 

 

 

 

 

 

 

 

 

 

Fig.1 Horizontal axis wind turbine and vertical axis wind turbine [4] 

India, among the world's most rapidly developing major economies, needs safe access to new energy sources to eradicate poverty, improve well-being, 

increase productivity, and support economic progress. India is one of the countries that committed to reducing carbon emissions by 2047. According to 

the minister of energy, India is planning to install renewable energy to 277GW [2]. wind turbines produce more energy with increased height. But with 
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increases, there are major problems with wind turbines. And I am going to discuss the major problems that occurred from wind energy. Our summary 

focuses on six areas of the possible effects of deepwater, floating OWFs: owing to energy depletion and other factors, changes in atmospheric and oceanic 

dynamics, Changes, habitat, and cable-induced EMF effect on the marine wildlife changes to pelagic and benthic insects and fish ecosystems, impacts of 

underwater acoustic noise on marine wildlife and structure wildlife obstacles and water quality changes. 

2. Literature survey 

This paper provides information about damage to environment by wind energy turbines. Hence, Wind turbines are becoming more popular in the world 

today but with these turbines come a cost to the Earth. It is said that the wind turbines do not harm the environment but that is not the truth because they 

do. The wind turbines may cause damage to the environment by affecting the animals and the people who live near the area. They affect animal habitats 

and that can cause a decrease in the population. They cause a lot of noise and a decrease in property value and the noise can cause headaches and 

migraines. This will provide that the wind turbines can be built by using the advanced technology. The negative effects of these turbines can be reduced 

or avoided by using the right type of turbine. 

3. Different Methods Implemented 

Effects occurred from the wind turbines: - 

Overall, wind energy has fewer environmental consequences than many other energy sources. With few exceptions, wind turbines do not emit pollutants 

into the air or water, and They don’t demand water for cooling. The ecology is negatively impacted by wind turbines. Modern wind turbines may be quite 

massive equipment that has an aesthetic impact on the environment. A few wind turbines have caught fire, and several have spilled lubricating fluids, 

although these events occurred rarely.  

• Health disturbances  

• Water quality 

• Emf effects  

• Impact on birds and mammal's life  

• Structural and installations  

• Communications interferences  

• effects of windmills on the dynamics of the environment and the seas 

These are wind turbines' or wind farms' principal negative impacts. Environmental issues come in many forms caused by wind farms or turbines. And I'll 

talk about each one by one. 

HEALTH DISTURBANCES  

Certain types of noise are produced by the WTs (tonal noise, impulse noise, and nighttime noise), and they are caused by mechanical and aerodynamic 

reasons. The environment of the homes within two kilometers of WTs and the health of the residents of these homes can have significant effects. The 

capacity of many marine creatures to communicate, feed, and usually contact surrounding environment may disrupted, physically injured, or otherwise 

impacted by anthropogenic noise sources. They also made the interesting claim that those who gained financially from WTs are less prone to 

anger(or)upset by the noises, indicating that psychological considerations may have influenced these claims. Except for the band between 32 and 40 dB, 

the percentage of responders who were extremely irritated by the noises from WTs remained essentially constant [3]. 

WATER QUALITY 

Given that saltwater is very corrosive and maintaining offshore structures, particular  those that are far from shore, is challenging and expensive, offshore 

wind farms (OWF) developers will almost probably include preventative measures to avoid corrosion and biofouling. To preserve OWFs from corrosion, 

several cathodic protections, polyurethane topcoat, and epoxy-based coatings are commonly used. The metals aluminum, zinc, and indium known organic 

chemicals like bisphenol-A are directly emitted as a result of these corrosion prevention techniques [9]. The major of the biofouling prevention techniques 

used tributyltin, a very a very harmful, all-purpose biocide extensive usage in the shipping industries has had negative impacts on alternative species, 

until the global prohibition of organotin-based antifouling paints in 2008. Since the restriction, many maritime businesses today primarily accomplish 

biofouling protection by using the traditional or self- polishing zinc and copper-based copolymer antifouling paints. In the end, whether or not the offshore 

wind energy sector adopts (by choice or legislation) such ecologically healthy alternatives for biofouling prevention may determine how much of an 

impact deepwater, floating OWFs have on water quality, although it is would be little. 
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EMF EFFECTS  

Sub cables are in additional longer and higher capacity. That is link the facility components to one another, to the seafloor, and as the deepwater and drift 

coast OWFs grow in size and get farther away from shore. However, yet the smaller quantity of electricity being conveyed, EMFs from internal connected 

cables may be lower than those from export cables.The gap among the conductors, the remaining of the capacity, and the kind of cable are other variables 

that may affect the muscularity of EMFs produced by subsea cables. The major familiar cables used in MRE arrays and OWFs create both electric and 

magnetic fields and are three-phase alternating current (AC) cables. Additionally, a study of fishes in the North American Great Lakes near shore and 

offshore revealed no evidence of any impacts from high voltage transmission cables on species' spatial patterns and composition [6]. Various researchers 

are going to understand the impact of EMFs produced by wind farms on the environment.  

IMPACTS ON BIRDS AND MAMMALS  

I can picture how much it is since the wind turbine blades are so large that one is equivalent to two football courts. Most birds are impacted by the blades 

of onshore and offshore wind turbines. Water creatures and birds can both have an impact on offshore wind generation. The whooper swan, pink-footed 

geese, taiga bean goose, and common crane were among the migratory species that were the subject of the study. The birds under study traveled through 

a location with WTs that could reach a maximum height of 250 meters and a maximum rotor diameter of 220 meters. Consideration has been given to 

the Band model, which presupposes a uniform distribution of bird flights in the region. Although less noticeable than the effects on aves, the WFs do 

harm terrestrial and aquatic animals. According to Marques et al., the building process has an impact on wolves' habitats in Portugal, where 39% of WFs 

are found in Iberian wolf habitats. Additionally, it was shown that offshore WTs had an impact on marine animals [7]. For instance, WF's noises cause 

Minke whales to become stranded. Although often utilized, acoustic devices have been proven to be ineffective at reducing collision-related death. A 

study by E. C. Kelsey et al. (2018) revealed that the impacts on marine birds could be considerably reduced by placing the WTs farther from the shore[4]. 

 Structural  and installations  

 Offshore wind turbine installation and maintenance is a colossally challenging logistical operation. Stormy weather can hinder repairs and postpone 

installations. Turbine blades suffer long-term damage from weather and erosion, hence turbine engines must be meticulously built to run continuously 

for years. Onshore is based on the land. However, because the wind mills are constructed in higher altitude regions, such as hill regions, and close to the 

coast, it is difficult to transport the wind instrument blades to the installation stations. 

  Communications interferences  

Doppler radar is a popular tool for measuring speeds. To avoid potential interference with the sound carrier of the next lower channel, the Doppler radar 

is generally able to filter out near-zero frequency changes while it is in operation. But because WTs can occasionally produce significantly greater 

frequency shifts, this sort of filter frequently fails to remove the signals from WTs. WTs have reportedly had an impact on broadcast communication and 

air surveillance radars throughout the previous few decades. The radars occasionally even mistake WTs for aircraft, posing difficulties for the military 

sectors. The speed of the turbine blade tip can frequently reach as high as 100 m/s, strengthening the echoes from the WTs and causing these echoes to 

take the shape of a signal similar to that of severe weather conditions, according to studies on military surveillance radars and civilian air traffic control 

radars [8]. Radar may thus mistakenly interpret these echoes for powerful storms and winds. Inaccurate measurements might also result from the blades' 

wake. WTs frequently generate disruptions of obstruction and clutter. Unwanted echoes picked up by radar are referred to as clutter. The way the radar 

works, though, determines how clutter should be defined. Three different forms of clutter exist, three types of clutter are surface, volume, and point [10]. 

The WTs' blockage results in obstacles in the radar's search area, and they show as flying objects on Doppler radar... Block diagram illustrating the 

concept of perception-based evaluation of WT noise reduction measures[4] as shown in fig 2 
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Fig 2: Type and magnitude of potential environmental effects of deep water, floating offshore wind energy facilities. Effect magnitudes were 

determined using the four-level classification scheme.[9] 

EFFECTS OF WIND MILLS ON THE DYNAMICS OF THE ATMOSPHERE AND THE SEAS 

Researchers have looked at several possible effects that wind energy production might have on regional and local weather. The active effect, or the 

decrease in wind speed and kinetic energy downstream of a wind generating station, is the effect that has received the most documentation. Wind wakes, 

are also influenced by local climate and are primarily modified by wind speed and direction. The ocean dynamics affected by Deepwater, floating OWFs 

are currently unknown and poorly understood. However, several potential environmental issues, including variations in water velocity, vertical mixing, 

and water column stratification, have been linked to the utility of MRE devices and the discharge of energy from the environment [5]. In a similar vein, 

several modeling analyses and practical studies of fixed-bottom OWFs show that even the absence of permanent substructures within turbines may 

increase specific vertical mixing throughout. Wind and wave energy can be harnessed to power homes and businesses. Wind energy is captured by 

turbines, while wave energy is reflected or diffracted by structures in the water. Future research should investigate if similar impacts might still be caused 

by prospective changes in the local climatic and wind forces. 

HIGHLIGHTS 

Since the market demand for renewable energy has been growing rapidly in recent years, many WF installations have expanded significantly to meet this 

demand. However, as shown in this study, traditional wind harness methods have disadvantages and influence the environment. This study has emphasized 

several research gaps based on in-depth investigations of environmental repercussions, opening the way for future research in resolving the problems. 

This study offers the first comprehensive analysis of the operational potential environmental impacts of deep-water, floating OWFs, and onshore wind 

farms. we   have discussed Health disturbance, Water quality, Emf effects, Impact on bird and mammal life, Structural and installations, Communications 

interferences, and impacts on the atmospheric and oceanic [11]. Although the overall impact of Deepwater, floating OWFs on climatic conditions and 

oceanic geography is to be small to moderate, future research on the underlying uncertainties of this impact is required given the potential for such 

technologies to have an impact on large-scale atmospheric and oceanic processes, it is important to consider their implications carefully. 

4. Conclusion 

We may conclude from the preceding sections that wind energy has negative impacts on  the environment. To pave the way for future studies in mitigating 

difficulties, this evaluation highlighted various research gaps based on thorough studies on environmental implications. Furthermore, it has demonstrated 

that major efforts are necessary to develop more consistent standards and laws. Both academics and policymakers anticipate that, based on the 

aforementioned paths, further research and studies will be conducted to develop more environmentally friendly wind power-producing technologies and 

rigorous methods 
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