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ADLS Reduce Light Pollution from Wind Farms 
 

Introduction 

Wind farms are an incredible source of renewable energy, but they come with their own set 
of challenges. One of the lesser-discussed issues is light pollution caused by the lights on wind 
turbines: in order to maintain airtraffic safety, all wind turbines have to equipped with blinking 

high intensity obstacle lights, making wind turbines well visible at night for aircraft and local 

residents.  Luckily, there's a technological solution making waves in the industry: Aircraft De-
tection Lighting Systems (ADLS). This article explores how ADLS reduces light pollution from 

wind farms, benefiting both the environment and local communities. 
 

Understanding Wind Farms 

The Role of Wind Farms 

Wind farms are clusters of wind turbines that harness the kinetic energy from wind to produce 
electricity. They are an essential part of the transition to sustainable energy, helping to reduce 

our dependence on fossil fuels. In 2023 the total installed capacity of wind turbines exceeded 

1.000 Gigawatt, and while there is no exact number on how many wind turbines exist, it is 
safe to assume that there are more than 300.000 wind turbines installed all over the world. 

This number is growing at a rate of more than 10% per year, and even faster in several Euro-
pean countries.  
 

Benefits of Wind Energy 

Wind energy is clean, renewable, and abundant. It significantly lowers greenhouse gas emis-
sions, supports local economies through job creation, and provides a sustainable alternative 

to fossil fuel energy sources. In terms of cost per KWh (LCOE), wind energy ranks among the 
cheapest technologies, with slight differences between onshore and offshore installations. 

Depending in the location, levelized cost per MWh of current turbines can be expected to be 

between 50 and 70 USD. The capacity factor, which can be interpreted as an indicator for the 
continuity of the energy output, has broken the 50% threshold.   
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The Problem of Light Pollution 

 

What is Light Pollution 
 
Light pollution refers to the excessive or misdirected artificial light produced by human activity. 

It includes glare, skyglow, and light trespass, all of which disrupt natural cycles and obscure 
the night sky. In the case of wind turbines, the aviation obstruction lights on top of the na-
celles contiuously emit high intensity red blinking light, and – depending of the wind turbines 

height – sometime also the towers beard red aircraft anti collision lights. 

Obviously, the blinking of obstacle lights can hardly be classified as light pollution, since they 
are an important element of airtraffic safety. But what if there is little or no airtraffic at all 

around the wind farm?  
 
Effects of Light Pollution 

 
Light pollution affects not only the visibility of stars but also the health of humans and wildlife. 
It can disrupt ecosystems, interfere with wildlife behavior, and even affect human circadian 

rhythms, leading to sleep disorders and other health issues. 
 

ADLS Technology 

What is ADLS? 
 
Aircraft Detection Lighting Systems (ADLS) are advanced technologies designed to control the 

lighting on wind turbines. These systems are equipped with radar or other detection methods 
such as Secondary Surveillance Radars (Transponder Signal Receivers) to sense the presence 
of aircraft in the vicinity of the wind farm. 

 
How ADLS Works 
 

ADLS operates by keeping the lights on wind turbines off most of the time. When an aircraft 
approaches, the system automatically turns on the lights to ensure visibility and safety. Once 

the aircraft has passed, the lights are turned off again. This dynamic lighting approach drasti-

cally reduces unnecessary light emissions while making sure the lights are on whenever 
needed. 
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Impact of ADLS on Light Pollution 

Reducing Light Pollution 

 
By using ADLS, wind farms can significantly reduce their contribution to light pollution. The 
lights are only activated when needed, which means less light is emitted into the environment. 

This reduction helps preserve the natural darkness of the night sky, benefiting both residents 
and local wildlife. 
 

Environmental Benefits 

 
Less light pollution means less disruption to wildlife and ecosystems. Many species rely on 

darkness for their natural behaviors, such as navigation, foraging, and reproduction. By mini-
mizing artificial light, ADLS helps maintain these critical processes and supports biodiversity. 

Implementation of ADLS in Wind Farms 

Case Studies 

 
Several wind farms around the world have successfully implemented ADLS. For example, in 
the United States, the Continental Divide Electric Cooperative in New Mexico has reported a 

significant reduction in light pollution after installing ADLS on their turbines. Similarly, Euro-

pean countries like Germany and Denmark are leading the way in adopting this technology, 

and some countries have made ADLS mandatory for all wind turbines. 
 
Challenges and Solutions 

 
Implementing ADLS comes with its challenges, such as the initial cost and the need for regu-
latory approvals. However, these hurdles are being addressed through technological advance-

ments and increasing recognition of the environmental benefits. Grants and subsidies are also 
available in some regions to support the adoption of ADLS. 
 

Future of Wind Farms with ADLS 

 
Technological Advancements 
 

The future looks promising for ADLS technology. Continuous improvements are being made 
to enhance detection accuracy and reduce costs. Innovations such as integrating AI and ma-
chine learning could further optimize the system's efficiency. 
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Regulatory Support 
 
Governments and regulatory bodies are beginning to recognize the importance of reducing 

light pollution. Policies are being developed to encourage the use of ADLS, ensuring that new 
wind farms are equipped with this technology from the start. 
 

Conclusion 

ADLS technology offers a practical solution to the problem of light pollution from wind farms. 
By ensuring that lights are only used when necessary, ADLS helps protect the environment, 
supports local wildlife, and maintains the natural beauty of the night sky. As wind energy 

continues to grow, the adoption of ADLS will play a crucial role in making this renewable 
energy source even more sustainable. 

FAQs 

1. What is the main function of ADLS in wind farms? 

ADLS detects approaching aircraft and automatically turns on the wind turbine lights to ensure 
safety, then turns them off once the aircraft has passed, reducing unnecessary light pollution. 

 

2. How does light pollution affect wildlife? 
Light pollution can disrupt the natural behaviors of wildlife, including navigation, foraging, 

and reproduction, leading to adverse effects on ecosystems and biodiversity. 
 
3. Are there any regulations supporting the use of ADLS? 

Yes, regulatory bodies in various countries are beginning to support and sometimes mandate 
the use of ADLS in new wind farm projects to minimize light pollution. 
 

4. What are the challenges in implementing ADLS? 
Challenges include the initial installation costs, the need for regulatory approvals, and ensur-
ing the system's accuracy and reliability. 

 

5. How does ADLS contribute to sustainable energy? 
By reducing light pollution, ADLS makes wind energy a more environmentally friendly option, 

preserving natural ecosystems and contributing to overall sustainability. 


