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Participants:

Nine grade students at Farzanegan Zeynab Educational Center, Iran

Circle participants from around the world:

Ghana, Uganda, Russia, United States, Iran, Bangladesh, Turkey
Project Idea:  Light Pollution



Goal of the Project: To understand what causes light pollution and how it can be reduced.  

Light pollution produces many impacts on the environment and the health of the beings living in it (animals, plants and man), as shown by a large number of scientific studies and reports. They are still little known so we decided to get some information in this field and solicit our circle participants to help us by sending us their replies to these questions: 

1.What are some of the reasons that the night sky is “brightening?” 
2. Is all of this brightening necessary? 
3. What problems are caused by excessive lighting of the night sky? 
4. Who or what is being affected? 
5. Can anything be done about it? 
6. How would reducing light pollution save money? 
7. Is there a solution that would still enable us to provide nighttime illumination for those who need it?
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Problems caused by excessive lighting of the night sky 

· Astronomy: The glow from excess urban light obstructs scientists' views of the celestial landscape 

· Environment: More lights mean more electricity use, which can cause other types of pollution 

· Health: Disrupted sleep can cause nervousness and reduce production of the hormone melatonin, which may weaken the immune system and increase the risk of some cancers 

· Wildlife: Lit-up office towers disrupt birds' flying patterns, and excess light disturbs the breeding of nocturnal animals 

· Economy: Too much and inefficient nighttime lighting costs governments a lot

Kimia Safari
Farzanegan Zeynab Educational Center, Iran 
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Light pollution is a growing problem that is destructive and harmful to the environment. Right about now, you're probably thinking to yourself, “What in the world is light pollution?!” Well, I'll fill you in. Light pollution is excess or obtrusive light created by humans. This type of pollution does not only affect the United States, but other countries as well. In some places around the world, there is enough light in the sky at night that one could read a newspaper! This means the sky is definitely too bright at night. This may be a different type of pollution, but that doesn’t mean that it isn’t just as harmful as the other types such as air, noise, and water pollution. 
I’m sure that almost everybody has been to some type of sporting event at night, whether it's a professional sports team or just a game at your high school. I’m also sure that you’ve noticed the huge lights that illuminate the whole stadium and how big they are. Well, this is an example of light pollution. The lights are so intense that they shine into the night sky causing a “glow” that prevents the stars from being visible, and it looks almost like a fog from all of the illumination.
Some other types of light pollution are caused by lights from factories and streetlights. Streetlights are a major source of light pollution because they are so common. To make matters worse, most of them shine up in the air and light up the night sky, not focusing enough on the main purpose which is the sidewalks. When this happens, it creates that “glow” that makes the faint stars disappear, and allows only the brightest planets and stars to remain somewhat visible. This causes a huge problem for many astronomers that discover new things in the sky and observe the stars and planets.
All of this useless light that is causing pollution can be easily prevented. There are better types of lights that can be bought and used that have a lower power, yet they still provide the same amount of illumination. Also, large buildings and factories that keep their lights on at night could turn them off to save themselves money and help improve light pollution as well. Streetlights are very important for reasons like safety at night, so there are still ways that those lights can remain on but just be better on the environment. For example, there are some streetlights that point downward onto the sidewalk instead of up and into the sky. If these streetlights were used everywhere, there would be less light shining into the sky, and it would still serve the same purpose as the old lights. They would maybe even work better. 
In conclusion, there are some safe alternatives for using such bright lights that are harmful to the environment. Different lights can be bought that still give off the same amount of light but in a way safer for the environment, and money can be saved by turning off useless lights at night that aren’t serving any type of purpose. Of course, some of the lights are necessary and should remain on at night, but there are safer ways for them to be used. If these precautions are taken, we will have a better environment with a clearer night sky.
Stacey Wharton
Virtual High School
USA
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Have you ever noticed the glow in the sky around the cities? This glow in the sky is a consequence of industrial civilization. The bright signs and lights that shine in the dark are captivating, but are we aware of all the side effects the lights are causing? The excess light from signs, streetlights, and other lit matters is causing something known as light pollution. Light pollution is the modification of light levels in the outdoor enviornment due to man made sources. Light pollution is effecting the ecosystems that surround us, and there are clear-cut steps everyone can pursue and help solve this contamination problem.
Looking up at the stars on a clear night is compelling, but the beauty of outer space is slowly evaporating from us. As well as the grandeur of space slowly being taken from us, population of nocturnal birds are decreasing. Nocturnal birds use the moon and stars as a navigation tool during their migrations. When the birds are flying through the vibrantly lit areas, they become disoriented. Because the bright lights lead them in the wrong direction, the birds often crash into lit broadcast towers or buildings. Some birds experience a less painful, but more exhausting mortality. Some birds circle around the towers or buildings that are lit so brightly, and eventually drop from exhaustion. Not only are our actions harming the enviornment we live in, but it is also harming wildlife that share the same world as we do. 
You may have heard your parents or someone else tell you to turn the lights off when you aren't using them because it's costing them money and energy. Well, mom and dad are right. Lighting, both indoor and outdoor, is responsible for a quarter of energy consumption worldwide. Not only are the needless lights costing money and energy, but they are also adding to the conquest of light pollution. To help your enviornment, turn on outdoor lights only when they are needed. Outdoor motion sensor lights are effective for security purposes, because they are only turned on when needed. If you are in the kitchen of your home, is it necessary to also have your bedroom light on if no one is in there? No. So turn off lights when they do not need to be home. Also, reducing the wattage of your light bulbs is an ample way to save, both, money and energy, as well as help reduce pollution. One other simple step; educate your friends about the light pollution problem and let them know how they can help. Light pollution is effecting us and our ecosystem, and simple steps of action can be taken to solve the predicament.
Samantha Chaves 
Virtual High School
USA
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What is light pollution? 
Light pollution is the popular name for sky glow - a brightening of the night sky caused by artificial light. Light pollution also includes light intruding into our homes, such as a bright street light outside a bedroom window.

Where causes light pollution? 
The major sources of artificial light include street lighting, security lamps, advertising and display lighting, floodlights for sporting events and building illumination. Poorly fitted lights allow light to shine upwards, which causes sky glow. Some artificial light is also reflected upwards from roads, pavements and buildings. 

What are the effects of light pollution? 
Light pollution impacts on wildlife in a number of ways. It can: 

· cause migrating birds to collide with lighted buildings 

· cause a false dawn which disrupt bird’s behaviour 

· cause moth deaths as they are attracted to the light (possibly a factor in the recent decline in urban moth populations) 

· disrupt tree and plant habits that are controlled by day length (e.g. leaf fall and flowering) in cities. 

Unnecessary and ill-directed light is also a waste of energy. 

How can we reduce light pollution? 
Artificial light can be a nuisance, we sometimes need it to safeguard and enhance our night-time environment. We can reduce the extent of light pollution with a number of simple measures: 

· designing light fittings that reduce light emitted upwards 

· positioning lighting properly and directing it downwards 

· using only the necessary amount of lighting 

· switching off unnecessary lighting, particularly decorative floodlighting and advertising lighting, late at night and in the early morning. 

Sajede Soleymani                                                                         Farzanegan Zeynab Educational Center, Iran
Light pollution is everywhere. No oe living in modern society can avoid it. At least, that’s what some people would have us think. The concept of light pollution is, in its essence, varying from person to person. For example, many people find the city lit up at night to be an appealing scene, but others consider it to be a nuisance. Also, the same light in the same place can be both useful and obstructive depending on the situations. Street lights demonstrate this well. If you are walking along the road, you will typically appreciate the sidewalk/road being illuminated. However, if you are trying to stargaze and live on an illuminated street, the lights will make seeing fainter stars difficult, if not impossible. 

Now, we will look at the different types of light pollution. In no particular order, they are: clutter, glare, light trespass, over-illumination, and sky glow. Clutter, as the name implies, is light pollution generated from the close grouping of many lights. This type of pollution can be rather dangerous, particularly in cases involving airports, where runway lights can blend in with the lights from the surrounding area, resulting in a crash. In most cases of clutter, it can be avoided simply through better planning. 

Glare is probably the best known of the five types of light pollution. Whenever you drive at night, you encounter glare of some sort. It is defined simply as extreme contrast between bright and dark areas in one’s field of view.  Glare is subdivided into three categories. Blinding glare causes complete blindness, and can result in permanent vision damage. This is the result of looking at things such as welding and the sun. Disability glare substantially reduces one’s ability to see, but does not cause lasting damage. This is the most common type of glare encountered by drivers. Discomfort glare is not, in and of itself, dangerous. It is merely an annoyance. This is the glare that is seen on screens or other reflective surfaces that makes it difficult to see.
Light trespass is the unwanted illumination of one’s property. This type of pollution is responsible for the troubles of many stargazers. Given the right circumstances, light trespass can cause sleep deprivation, which, if it persists for extended periods of time, can have detrimental effects on one’s health. 
Over-illumination is simply the use of more lights than is necessary.  It is often found in conjunction with light trespass and/or clutter. In the United States alone, over-illumination squanders the equivalent of two million barrels of oil every day; although sixty percent of the energy wasted comes from non-petroleum burning facilities. As with clutter, the root cause of most over-illumination is poor planning. Simply using the proper equipment would not only reduce pollution, but reduce the energy bill of the person or company involved. 
Sky glow is the result of wasted light in a given area refracting off of the atmosphere and becoming interwoven. Blue light contributes substantially more to sky glow than yellow light, an observation attributed to an effect known as Rayleigh scattering (it is also why the sky appears blue during the day). The intensity of sky glow varies directly with other forms of light pollution.

Although many instances of light pollution can be reduced, if not eliminated, for little or no long term cost, some simply cannot be practically or safely reduced.  For example, tall buildings are required by federal law to have lights indicating their existence. Generally, any legal reduction in these lights will also reduce the visibility of the building at night. Where they are still used, lighthouses pose a similar problem. If the light output of the lighthouse is reduced, so will the range the beam travels, and in turn the distance at which seamen will be able to see it. Although many seafarers have converted to GPS, some still rely on maps, and lighthouses are prominent features of these maps.

Still, aside from special circumstances where safety or legality prevent it, much of the light pollution produced by the global community can be significantly reduced or eliminated altogether.
Tom Bean
Virtual High School
USA
[image: image7.png]al




Have you ever been out and seen such a pure night sky in the middle of the summer when there isn’t a cloud nor is there any lights to spoil such a site. Well being there I have, being out in the woods from dawn till I arrive home in the dark. It doesn’t seem like it light would pollute but during the day there are less lights being turned on. During the early evenings and late night we tend to turn the lights on like we didn’t half to pay for electricity. Each time we turn our lights on we are burning more and more of our natural resources that do pollute our air. 
 The night sky seems to slip away more and more with each flick of the light switch, that turn on the lights. It seems like each night there is another new light that seems to turn on. It seems like each night there is another light that is turned on and each night the sky slowly disappears a little bit more. In my opinion it is time that energy companies shut power down for one night to see how life is like when the power goes out because with each passing day we are burning our natural resources just to light the houses that we live in and at the rate we are going we are going to burn them all until they are gone and since it going to happen in the near distant future we should be finding out how to control our resources now and not when we fun out.
Dylan Stallard
Virtual High School
USA
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Have you ever visited the city and stayed in a motel for the night? If you have, then you would instantly notice the constant sound and lights drilling through your windows even after dark. After shutting your blinds for the night, give some thought to why those lights are still on. Were you one to know that those lights are polluting our world?
Light pollution, yes, sounded crazy to me also when I first heard the idea. After some research I had truly learned that this was a problem. Brightly lit streets are keeping people safe, but attracting many insects to the lights. The zoned bugs drop, exhausted, and end up dying by the hundreds and thousands. Then the birds are having a difficult time finding protein, eating spiders as a resort. This is just one specific case. It affects not only nature and birds, but astronomers are finding it difficult locating lost stars and planets due to the amount of light “glow”. 
This glow is a type of pollution that we can stop. By installing the right lights, we can nearly eliminate the pollution. There are certain lights made that are efficient and also inexpensive. So why don’t we just trade in the old for the new, and upgrade? I think that American can at least do that and contribute to lessening one more of our pollution problems!
Jessica Hartman
Virtual High School
USA
December, 2007
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Light pollution is a side effect of industrial civilization. It comes from sources such as domestic lighting, advertising, commercial properties, offices, factories, streetlights, and lit sporting sites. It is most severe in the industrialized, populated areas of the United States, Europe, and Japan, but even quite small amounts of light can be noticed and create problem. 
"Light pollution" is a term that is used to refer to light that people find annoying. The amount of light pollution at any given time is directly related to the amount of artificial light that is being produced at that time. 

What could be done?  A helpful solution is to shut off any external light although this may not be practicable in the modern world where nighttime outdoor lighting is a social necessity. The second solution is to refuse to install any new lighting system. This would not eliminate light pollution but at least would set to zero its high yearly growth rate. The third solution is to allow the increase of nighttime lighting but, at the same time, to impose provisions to avoid that the light is wasted upward by using more efficient fixtures, designing lighting installations with larger utilization coefficients and using of lamps with larger efficiencies.
Delaram Jafarzade

Farzanegan Zeynab Educational Center, Iran 

Light pollution is a problem that affects much of the world's population. It is misused light usually resulting from a badly application of outdoor lighting. 

1. Light pollution can be seen as the glow above our towns and cities, as the glare that makes it hard to see at night and as the light trespass that shines into our bedrooms at night.

2. Light pollution is much more than the nuisance that prevents us from seeing stars in the night sky. Light pollution wastes billions of dollars annually. 
3. Light pollution wastes incredible amounts of our valuable natural resources, consuming hundreds of millions of barrels of oil and hundreds of millions of tons of coal. Light pollution pollutes the air we breathe by burning all the oil and coal. Air pollution is a problem that impacts large parts of our society.

4. Light pollution harms nocturnal wildlife with many species being unable to cope with the loss of a dark night environment.

5. Light pollution even harms humans, being linked to a number of very serious illnesses.

Luckily, light pollution is one of the easiest pollutants to remedy. By following the few simple steps such as educating people about proper outdoor lighting, using lights which shine down onto the ground where people walk, making use of motion sensors which allow the lights to be off most of the time and then turn on instantly when there is activity in the area and so on we can reduce the effects of light pollution on our planet.
Matin Pour Afghan

Farzanegan Zeynab Educational Center, Iran 

