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Abstract

This study investigated the luminance characteristics of small-scale advertisement lighting and its potential implications
for light pollution. Field measurements were collected from 187 advertising light sources in Jinju City, South Korea, and the
measured luminance levels were evaluated against applicable legal standards. The average luminance was 3,056 cd/m?,
showing a wide right-skewed distribution owing to several high-luminance cases. Approximately 69.5% of the samples
exhibited luminance levels at or above the applicable lighting environment management standards, whereas 18.7% of them
exhibited luminance levels at least three times the corresponding standards. Significant differences were observed among
lighting types (p € 0.001), with externally illuminated advertisements exhibiting higher and more variable luminance levels
than those of other lighting types. These findings suggest that small-scale advertisement lighting may exhibit relatively high
luminance levels despite being outside the current regulatory control, indicating the need for management approaches
that consider both luminance characteristics and lighting types.
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Fig. 1. Spatial distribution of lighting environment management zones and measurement locations in Jinju City
(modified from Gyeongsangnam-do Notice No. 2021-594).

Table 1. Characteristics of surveyed administrative districts and sample distribution

Area Population Businesses Samples
Pyeonggeo-dong 25,215 1,507 24
Gaho-dong 37,516 1,378 21
Chojang-dong 27,649 1,221 32
Chungmugong-dong 33,864 1,617 23
Sangdae-dong 18,445 1,624 25
Jungang-dong 10,015 1,963 21
Cheonjeon-dong 26,650 1,689 18
Hadae-dong 22,608 1,492 23
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Fig. 2. Luminance distribution of small-scale advertising lighting.
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Table 2. Descriptive statistics of luminance by lighting type

Lighting type n Range (Min-Max, cd/m?) Mean (cd/m?) Median (cd/m?
Internal 35 121-2,896 809 657
External 37 510-55,253 10,108 3,146

Channel Letter 91 95-5,328 1,450 1,245
Halo Lit 15 22-2,373 1,076 999
Self-Luminous 9 596-7,108 2,337 1,307
Total 187 22-55,253 3,056 1,243
100,000 {
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Fig. 3. Log-scaled distribution of luminance by lighting type.
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Table 3. Results of Dunn’s post hoc test for pairwise comparisons of luminance among lighting types

Lighting type 7 statistic Adjusted p-value Significance

Internal - External 7.553 <0.001 el
Internal - Channel Letter 3.792 0.001 .
Internal - Halo Lit 1.411 1.000 ns
Internal - Self-Luminous -2.712 0.067 ns
External - Channel Letter -5.264 <0.001 ek
External - Halo Lit 4.395 <0.001 ekl
External - Self-Luminous 2.064 0.390 ns
Channel Letter - Halo Lit 1.144 1.000 ns
Channel Letter - Self-Luminous -0.742 1.000 ns
Halo Lit - Self-Luminous -1.371 1.000 ns

Significance levels: ns = not significant; ** p < 0.01; ** p < 0.001

1 Self-Luminous (n = 9) and Halo Lit (n = 15) had relatively small sample sizes, which may have limited statistical power for pairwise

comparisons
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Fig. 4. Distribution of luminance according to lighting environment management zones
(Type 111, n = 122; Type IV, n = 65).
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Fig. 5. Proportions of advertisement lighting above and below the applicable legal luminance standards by lighting type

(x2=28.796, df = 4, p <0.001).

Table 4. Cross-tabulation of compliance with legal standards by lighting type

Lighting Type Abovis(zz)n dard Belov;s(toz)n dard Tontal Expected above  Expected below Std(' Al;(:/igual
Internal 13(37.1) 22 (62.9) 35 24.33 10.67 -4.615
External 35 (94.6) 2(5.4) 37 25.72 11.28 3.700

Channel Letter 65 (71.4) 26 (28.6) 91 63.26 27.74 0.552
Halo Lit 10 (66.7) 5(33.3) 15 10.43 4.57 -0.250

Self-Luminous 7(77.8) 2(22.2) 9 6.26 2.74 0.552

Total 130 (69.5) 57 (30.5) 187 - - -

Pearson's x* = 28.796, df = 4, p € 0.001
Expected values were calculated under the assumption of independence
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ool J=E UEhdler, A4F HelHY i = ZYAE wE7|E iy B F20 2polE AT
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=g e o] YA} B 7| o/ ulek o 7 Atolof = T
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Table 5. Distribution of luminance ratio (R) relative to
legal standards
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