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Abstract
Noise pollution is a common feature of most cities and industrial areas, such as New York City. In this bustling New York City, road traffic is well developed, and the number of train stations and construction sites are predominant, so noise pollution has become a big problem in New York City. Noise pollution seems to have a negative effect on the human brain. The purpose of this experiment is to examine the effect of noise pollution on human brain command recognition, in order to prove that noise pollution is harmful to humans. By calculating the sound decibel formula, we get the data and the place to which the data corresponds. The next step was to let three people go to these corresponding places according to the sound decibel level for half an hour, and then record and summarize their feelings. The result of this experiment is that noise pollution interferes with human emotions and the brain.



Introduction
The most easily ignored problem in our society is noise pollution, and people do not recognize the seriousness of noise pollution. Noise is disturbing or unwanted harsh sounds, such as the sound of vehicles honking on the road, the sound of subways or trains moving past your neighborhood, and the noise of using construction equipment. “According to a recent New York Times story, ‘Building Is Booming 24/7. So Is the Noise,’ last year, the NYC DOB 3,700 noise complaints about late-night construction. Besides construction noise, traffic congestion (75dB to 80dB), screeching subways (80dB to 100dB on average measured from an indoor platform) and jackhammers (110dB) all contribute to New York's unofficial status as the noisiest places on earth.” (Etherington, 2019) Noise pollution in New York City is not something we should take lightly. Living in a noisy environment for a long time can cause long-term damage to your hearing, and in severe cases you may never hear a sound. In order to study how much harm noise pollution brings to humans, we will use the sound decibel formula to calculate and divide the interval, and then let three volunteers go to the corresponding environment for half an hour, with their experience feedback to reason what damage will be caused by living in that environment for a long time.




Materials and Methods
Materials: 3 volunteers and noise level of source chart. 
To test the hypothesis that noise pollution is harmful to people, we need data to support the lab comparison. The experiment will use the formula for calculating the decibels of sound, as shown below.
dB = 10 log I/I0 
For the equation, where “dB” is the strength of the sound, “I” is the intensity of the unknown sound in watt/m2, “I0” is the reference sound intensity in watt/m2.
In addition to this, we needed to use the chart provided on an environmental pollution website, located in the middle of the article in table 9.2, Noise Pollution Levels and its Harmful Effects (Fig.1). And the other chart I will user is table 9.3, Noise level of Various Sources of Sound (Fig.2), which also located in the middle of the article. 
Then, I got three volunteers to assist me and went to the Mapleton Library, which located in 1702 60st, Brooklyn (around 30 decibels); the supermarket called J Mart, which located in 8121 New Utrecht Ave, Brooklyn (around 60 decibels); and Coney Island subway station, one of the subway station termini (around 95 decibels). They stayed there for half an hour, then sent me feedback of their feeling.


Results
Fig.1
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Note: Leena R, (unknown date), Environmental Pollution, Retrieved from environmentalpollution.in.
 https://www.environmentalpollution.in/project-report/noise-pollution-project-report/project-report-on-noise-pollution/2160 
This chart shows how the magnitude of sound decibels can harm us humans. As we can see by the chart above, the decibel level of sound reaches 30 or more and the sound starts to have a bad effect on humans.



Fig.2
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Note: Leena R, (unknown date), Environmental Pollution, Retrieved from environmentalpollution.in.
https://www.environmentalpollution.in/project-report/noise-pollution-project-report/project-report-on-noise-pollution/2160 
This chart shows the corresponding sound decibel levels in our real-life environment. By comparing the two charts, we can conclude that at 30 to 60 decibels, which is between (c) to (f). If we stay in this environment for a long time, we will produce stress, tension, and easily suffer from psychological disorders. 
In addition, the results of this Fig.2 table also influence the volunteers' choice of location for testing. Here are the responses of the 3 volunteers' feelings in the library (Fig.3), supermarket (Fig.4), and the subway terminal (Fig.5).
Fig.3                                                          Fig.4
[image: ] [image: ]
Fig.5
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From the responses of the three volunteers, it can be concluded that being in a library around 30 decibels in the short term has no negative impact; being in a supermarket around 60 decibels in the short term makes people nervous; being in a subway terminal around 95 decibels in the short term makes people feel annoyed. Through the short-term (half an hour) experiment, it is reasoned that people who are in this environment for a long time will have no effect at around 30 decibels, will have psychological symptoms such as high blood pressure at around 60 decibels, and will be irritable and have increased blood pressure at over 90 decibels for a long time.



Discussion
According to the results shown, it can be shown that noise pollution affects our brain. At 60 decibels it makes our brain feel nervous and makes the brain's judgment blurred; above 90 decibels make us feel irritable and our brain can't calm down and can't do the work of reading. This is only a short time test, if people are in this noise environment for a long time, it may cause more adverse effects on their health. For example, hearing damage.
We can reduce the noise by the following ways: “1.  Turn off your electronics. Computers, game systems, televisions and the like all make noise when they’re not in use—whether it’s a fan spinning or that high-pitched, barely-audible screech some TVs make in standby. Over time, all these sounds cause stress on the ears. 2. Soundproof your space. Installing better windows, sealing window frames, or hanging curtains (even thin ones) will help reduce the sound coming from outside. 3. Mask or cancel noise. People who really need help tuning sounds out could opt for a white noise machine. White noise consists of sounds of all audible frequencies (the same way white light is a combination of all visible wavelengths).  White noise can effectively mask most outside sounds.” (Ewald, 2014)


Conclusion
At the beginning of this experiment, we assumed that noise pollution would cause harm to human beings. By analyzing the above data, we can conclude that noise pollution has a great harm to us humans, which is in line with our hypothesis. In a busy city like New York City, the decibel level reached by the vehicles on the road is enough to make a person feel anxious and nervous, thus causing psychological disorders. So, we think we need to reduce the noise of the urban environment, only then can we avoid more people with mental illness and deafness. 
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It was too hard to bear, the sound
of two subways starting at the
same time was too harsh. |
wanted to open my phone to read
the novel in this half an hour, but
in this half an hour, 4 subways
came to the terminal and 3 left. 7
times the loud noise made me not
in the mood to read on and | felt
annoyed.
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Table 9.2. Noise Pollution Level and its Harmful Effects.

Level (in dB) Effects

Upto 23 No disturbance

30-60 Stress, Tension, psychological (illness, heart attack) ef-
fects especially at upper range.

60-90 Damage to health. Psychological and vegetative (distur-
bance in stomach-gall function, pains in muscles. high
blood pressure, disturbance in sleeping).

60-120 Damages to health and otological (ear diseases) effects.

Above 120 Painful effects in long run.
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‘Table 9.3. Noise level of Various Sources of Sound.

S.No. | Sources of Sound Sound level in decibel (dB)
(@ | Threshold of hearing Zero
(faintest audible sound)
®) Normal breathing and resulting 20
of levels due to gentle wind.
() | Whisperingsound e.g. in library. 30
@ | Conversation between people 40
(one meter apart)
(e) Normal conversation 50
» A small shop of a quite restaurant 60
(® | Traffic on abusy road 70
(Noise of automobiles)
(O] Small-scale factory 80
(Printing-factory)
@ Large-scale factory %
1) Jet aircraft upto 300 m height 10010 110
() | Lightening sound and thunder 120
[0} Aircraft at 3 m distance 130
(m) | Jetaircraft at take off point 150
@ | Rocketengine. 18010190
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| felt very calm during this half
hour in the library. There were
occasional whispers, but that was
normal. There are no bad
influences and it puts my brain
into a good state. That's why |
often write my assignments here.
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Here's how | felt at J Mart: There
were a lot of people here and | felt
a tinge of irritation. | don't know
why the volume of people talking
here and this atmosphere made
me feel a little nervous and my
brain seemed to lose its mind, so
much so that | bought something |
didn't need. | have a feeling that
salesmen who work here for a
long time might have high blood

pressure.
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