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Research on a Light Pollution Reduction Measures in Residential
Areas around Sports Facilities
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Abstract Domestic sports facilities are categorized into Specialized Sports Facilities, Lifetime Sports
Facilities, and Workplace Sports Facilities depending on use purposes in accordance with the
"Installation and Utilization of Sports Facilities Act". According to the act, sports facilities are managed
only in terms of convenience, safety, exercise, etc., but there is no consideration of the influence of
surroundings. For this reason, civil complaints about noise around sports facilities and light pollution
have continued to be raised. In particular, sports-facility lighting is not subject to the Light Pollution
Prevention Act. For this reason, there is a lack of related research and information, and light pollution
enters into a neighboring residential area. However, it is difficult to come up with management
measures. Therefore, this study analyzes the current state and characteristics of light pollution of
domestic sports facilities to find problems and to propose a plan for reducing light pollution. Sports
facility lighting is divided into high-mast lighting and structure lighting. In terms of light trespass,
high-mast lighting was found to be more influential than structure lighting. The influence of light
trespass can be decreased greatly according to the installation direction of the lighting. Therefore, the
proposed plan for reducing light pollution is to adjust the lighting direction after installation or to install

a light shield.
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Fig. 1. Illuminance meter and Luminance meter
(a) SPIC-200BW (b) LMK Mobile
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Table 1. Standard of vertical illuminance by spatial
lighting prescribed in Light Radiation
Tolerance Standard [7]

Application Environmental zones|lx]
ppd-t‘ Standard
conditions E1 B2 ‘ E3 4
From 60 minutes
afte'r sunset to 60 Max 10 25
minutes before
sunrise

Table 2. FIFA Stadium Safety and security regulations

Illﬁnm%fagin Distance from stadium perimeter
50m fro@ stadium max 40 Ix
Vertical perimeter
200m from stadium
X max 20 Ix
perimeter
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Table 3. Measure value of stadium lighting

Illumination (Ix) luminance

Type N (cd/m?)
Mean Range Mean
Baseball park 5 33 21~48 33,173
Soccer field 5 31 11~57 34,925
Total 10 32 11~57 33,951
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Fig. 2. Lighting classification by installation type
(a) Structure installation lighting (b) High mast lighting

Table 4. The vertical illumination(Ix) caused by Light
from the structure installation lighting and
the high-mast lighting

Distance from stadium (Ix)
Type
50m 100m 150m 200m
High-mast 42 22 13 8
Structure
installation 18 7 6 7
Mean 37 19 12 8
70
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? 50 e
S 40 ©
£ 30 g
g 20 g Q ; o
= 8
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v} 50 100 150 200

Distance from stadium perimeter (m)

Fig. 3. Illuminance distribution according to
distance from the Stadium.
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Fig. 4. Measured value of light trespass according
to the height of apartment
(@) APT located around a High-mast lighting type
(b) APT located around a Structure installation
lighting
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Table 5. Comparative analysis on the lighting
standards of international stadiums for
measured value of illuminance and on
excess of light trespass

lumie Standards
o Height  Distance ) ] FIFA
Stadium (Floor) () nance Light Guide
(Ix) trespass li
me
A L5F 70 26 EBxceed O
exceed
B 1F 110 10 Not Not
exceed  exceed
C 1F 150 4 Not Not
exceed  exceed
D 1F 285 30 Exceed  Exceed
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Table 6. Comparison of illuminance between
structure lighting and high-mast lighting

Distance from stadium (m)

Type Ix

20~29m  30~39m  40~49m
High-mast Range 23~89 24~35 20~90
lighting Mean 54 30 55
Structure Range 33~59 1~24 9~23
installation
lighting Mean 45 9 15
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Table 7. Comparison of luminance between structure
lighting and high-mast lighting

L Max Mean
Type N hghtmg luminance luminance
height 2 2
(cd/m’) (cd/m?)
High-mast N 48,483 ~ -
lighing ¢ 278 02330 95112
Structure _ 31,176 ~
lighting > 0"13™ 104760 62,116
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Table 8. Comparison of illuminance in poor light
shield density

Light Shield No

Example

Distance (m) 40m (Floor 1)

Illuminance (Ix) 20.6

>

Fig. 5 An example of a low height light shield
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Table 9. Comparison of illuminance according to

low height light shield

Distance(m)  38m (Floor 3) 38m (Floor 4) 30 35

Light Shield ¢ N Y N
Illuminance (Ix) 6.41 12.66 7.3 9.3
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6.0 8.0
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Fig. 6. Measured value of light trespass according
to the height of apartment (a) APT located
around Sport facility lighting
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