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Noise and PM2.5 levels in children's park adjacent to airport
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Abstract

Background: Sanuki Kodomo-no-Kuni Children's park adjacent to Takamatsu airport is a facility where visitors can
watch airplanes take off and land up close and learn about science and technology. However, because it is not a school
facility, the hygienic conditions such as noise and PM2.5 levels are not well known despite the current situation where
many infants and elementary school students use this facility.

Method: Noise and PM2.5 levels were measured at a point in the park 170 m from the runway center.

Rsults: Three takeoffs and three landings were made during the measurement period. Instantaneous noise levels of
92.5 to 96.5 dB(A) were recorded during takeoff and 79.9 to 82.2 dB(A) during landing. The PM2.5 level every 30
minutes was 8 pg/m3 at the beginning of the measurement, but 21 pg/m3 was measured at the end, and a trend of
increasing PM2.5 levels over time was observed.

Conclusion: Noise levels during takeoffs and landings were instantaneous but high. Since previous studies have
reported health effects of chronic exposure to aircraft noise, including misbehaviours in young children, memory loss
in school children, increased birth rate of low birthweight infants, and hearing loss due to chronic exposure. It was
considered desirable to avoid excessive exposure to aviation noise.
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1. Introduction

Sanuki Kodomo-no-Kuni Children's park, located at the foot of the Sanuki Mountains and adjacent to Takamatsu Airport,
is the only large-scale children's park in Kagawa Prefecture that supports the healthy development of children's minds
and bodies through a variety of hands-on activities. This park is located just south of Takamatsu Airport, where visitors
can watch airplanes take off and land close up under the big sky. Within the narrow 2.5 km east-west park along the
runway, there is a "Waku Waku Children's Center" with a planetarium, a "Cycle Center" where visitors can enjoy unique
bicycles, and other facilities. On weekends, families and aviation enthusiasts visit the park to watch planes take off and
land on the runway, and on weekdays, there is no end to the number of groups of elementary school students who visit
the park. However, the actual state of environmental health, including noise [1, 2] and air pollution [3, 4] caused by the
arrival and departure of jet aircraft, is unknown. The author clarified the noise environment and PM2.5 pollution at this
park facility.
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2. Methods

2.1. Measurement condition and measurement point

The survey was conducted on November 4, 2009 from 10:00 to 14:00. The weather was clear, the temperature ranged
from 14.9 to 16.8°C, and the wind speed was 2 to 3 m/s (southwest to north-northwest) (according to the weather
station in Konan, Japanese Meteorological Agency).

Noise and PM2.5 levels were measured 170 m away from the runway center marker (Figure 1) .
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Figure 1 Location of Sanuki Kodomo-no-Kuni Children's park and noise and PM2.5 measurement points

2.2. Noise level

Noise level measurements and frequency analysis (real-time analysis) were performed with a RION Precision Sound
Level Meter NA-27 (Figure 2-(a)).

2.3. PM2.5 level
PM2.5levels were measured by SIDEPAK AM510 relative density dust meter, 2.5 micron cut. (Figure 2-(b)).
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Figure 2 Measurement devices

3. Results

3.1. Noise levels

Three takeoffs (Boeing767-300: 1, A300-600R: 2) and three landings (Boeing767-300: 2, A300-600R: 1) were made
during the measurement period (Table 1). Instantaneous noise levels of 92.5 to 96.5 dB(A) were recorded during takeoff
and 79.9 to 82.2 dB(A) during landing.

Equivalent noise levels at 30-minute intervals are shown in Figure 3, and 1/3-octave frequency analysis of the jet's
takeoff and landing sounds are shown in Figure 4. Aircraft takeoff and landing noise was found to contain high levels of

infrasound.

Table 1 Time table of events

Time | Events Remarks
10:00 | Start of measurement Five shots were fired in the air to keep wild birds away (10:05)
A300-600R takeoff (10:27) Helicopter passing overhead (10:43)

Boeing767-300 landing (10:45) | Passing over Cessna (10:58)

11:00 | A300-600R landing (11:40)
Boeing767-300 takeoff(11:45)

12:00 Twin-engine propeller-driven aircraft passes overhead (12:19)

Twin-engine propeller-driven aircraft passes overhead (12:36)

13:00 | A300-600R takeoff (13:00) Cessna takeoff (13:37)
Boeing767-300 landing (13:30)

14:00 | End of measurement
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Figure 4 1/3-octave frequency analysis of the jet's takeoff and landing sounds

3.2. PM2.5 levels

The PM2.5 level every 30 minutes was 8 pg/m3 at the beginning of the measurement, but 21 pg/ms3 was measured at
the end, and a trend of increasing PM2.5 levels over time was observed (Figure 5).
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Figure 5 PM2.5 level every 30 minutes

4. Discussion

Sanuki Kodomo-no-Kuni Children's park is a popular amusement park where school children can watch airplanes take
off and land up close and learn scientific and technological studies at the "Waku Waku Children's Center". The school
environment in Japan is regularly monitored by school pharmacists based on the school environmental health standard
established by the School Health and Safety Law. It is the important role of community pharmacists to clarify the actual
hygiene situation of the community environment. However, since this facility located in a community environment is
not a school, the hygienic condition is not well known despite the current situation where many infants and elementary
school students use this facility. Therefore, it is necessary to investigate the hygienic condition in the facility.
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Figure 6 Formation process of PM2.5

In Japan, the weighted equivalent continuous perceived noise level (WECPNL) is exclusively used to evaluate the aircraft
noise environment [5], and noise environment standards are also specified at the WECPNL level. However, WECPNL is
an index for evaluating loudness. Considering that the purpose of this evaluation of noise levels is to allow the many
visitors to the airport park to enjoy the intensity of aircraft arrivals and departures up close, the evaluation should be
made from the perspective of "health and safety (especially prevention of health problems caused by noise during
arrivals and departures)"” rather than from the perspective of "prevention of noise, discomfort and annoyance for
residents in the vicinity" which is the purpose of environmental standards. However, there is currently no
environmental noise assessment value that includes infants, the elderly, and the infirm in terms of health and safety [6].
However, previous studies have reported that chronic exposure to aircraft noise has health effects such as
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misbehaviours in young children [7], memory decline in school children [8, 9], increased birth rates of low birth weight
babies [10], and hearing loss[11]. For this reason, it is recommended to avoid frequent exposure to aviation noise.

PM2.5 is a radicalized form of the products of fossil fuel combustion (Figure 6) that can reach deep into the respiratory
tract and adversely affect cardiopulmonary function [12-15]. PM2.5 levels in the park were well below the alert criteria
for the sick and vulnerable announced by Japan's Ministry of the Environment and the U.S. EPA [11], and did not appear
to pose any particular problem.

5. Conclusion

Sanuki Kodomo-no-Kuni Children's park adjacent to Takamatsu airport is a facility where visitors can watch airplanes
take off and land up close and learn about science and technology. However, because it is not a school facility, the
hygienic conditions such as noise and PM2.5 levels are not well known despite the current situation where many infants
and elementary school students use this facility. Therefore, the author investigated the status of jet aircraft noise and
PM2.5 pollution.

Noise levels during takeoffs and landings were instantaneous but high. Since previous studies have reported health
effects of chronic exposure to aircraft noise, including misbehaviours in young children, memory loss in school children,
increased birth rate of low birth weight infants, and hearing loss due to chronic exposure, it seemed desirable to avoid
excessive exposure to aviation noise.
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