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The comparison between measurement and prediction values for the
vertical illuminances by relux program in the survey region
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Indoor Air and Noise Research Division, National Institute of Environmental Research
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Abstract The assessment of the light trespass in terms of light pollution is difficult due to the complexity of light
environments. As a result, the light pollution research has examined the influences of light pollution using simulation
program such as RELUX. However, there still exists a differences between the real measurement value and the
simulation value for the light trespass. In this paper, we analyzed the light trespass using the RELUX simulation
program, and compared results with real measurement values. In this study, the regions (Seoul, Incheon, etc.) were
investigated regarding the light trespass for outdoor lighting. The survey of vertical illuminance was analyzed
measuring point (more than 2 point) out the window that was expected to light trespass for the higher anticipated
to illumination. The illuminational predicted values for the RELUX program were compared with maximum one. As
a result of this study, the illuminational errors between the measurement values and predicted values for the simulation
were examined from -0.97 Ix to 0.65 Ix except 2.08 Ix and -7.70 1x. The light trespass was analyzed the higher by
how much the located close to the height, length, width of the outdoor lighting for the window. For measuring
predicted values using RELUX, it was not sufficiently considered in the simulation conditions because of
environmental factors and investigator error etc. Limitations of this study include the limited number of measurements,
and greater field data is required in future studies.
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The status of light pollutions emitted from

the region.
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Fig. 1. The location of streetlight for RELUX analysis.
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Table 2. The lighting apparatus for using by relux

program.
Lo Illumination | Total luminous
Road lighting Jamp (lumen)
Luminaire | [SSSAEE NH 21380
A 250W ’
Luminaire NH
B 250W 18,349
Luminaire CMH
Luminaire NH
P = 2w o
Luminaire CMH
E = 150W e
Luminaire MH
e ——
i - 20 o
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Table 3. The conditions of the position between on the
window and outdoor lighting

Positional information of
Date of illumination (unit : m)
Area measu-rem
ent height Length Width
(H) (L) (W)
Incheon 2011.0628 | 100 11.0 10.7
(commerce)
Dacjeon 20110630 | 9.0 29.4 52
(commerce)
Seoul 2011.07.01 0 30.9 45
(resident)
Seoul 20110701 | 9.0 220 120
(resident)
Gwangju 2011.06.30 | 100 19.0 6.0
(resident)
Gwangju 2011.06.30 | 8.0 73 75
(resident)
Dacjeon 2011.07.01 | 9.0 10.0 17.0
(resident)
Anyang 2011.0621 | 12,9 5.8 0
(resident)
Ieheon 20110717 | 75 13.0 7.4
(agriculture)
Yangpyeong | 011 0718 | 65 14.0 0
(environment)
o =
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ZAF ARG A9 1071 A5)e] T8 Ao
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Table 4. The measurement values of the survey

region according to streetlight

Measurement values (Ix)
Area Type
1 2 3 Max
fncheon Luminaire |5 o) | 384 | 254| 384
(commerce) B
Dacejeon Luminaire 130 150 L0l 1s0
(commerce) C
(resseigzlt) L“mg‘aire 098 | 112 | 123] 123
(resseiEZLt) L“m;naire 150 | 096 | 1.04| 150
(?::f‘;gr’l; L“mraire 1.80 | 2.00 | 240 2.40
Gwangju Luminaire 6.1 125 205 361
(resident) F
(22?;‘]’1':) L“m;“aire 527 | 506 | 498| 527
(2:3;2% L“mraire 245 | 286 | 193] 286
Icheon Luminaire 440 400 360 | 440
(agriculture) D
Yangpyeong | Luminaire |5\ | 5 g0 | 570|310
(environment) C
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3.2 Relux Z2ME 0|5t AlZ2|0|M 3.3 Relux Z2JH O|S%4tat A=3t Hlw
2 2HEDE E 549 A 9 Table 6 2 Fig 25 A% A BAL 95l 4%
(IES file)S %% v 24 =2 J(FTE)°] Y& 3te] #1071 Reluxe] <=gkake] e Abgk 2@ Aakal B4
BASTh EF FAH0R WY 8 HAES fil) S vlwekch FAF 5 Relux NSNS FE
o 7t 2 9l FEARE dolslo], Relux 2T QA= ¥4t -0.633, TFWA} 2.631 02 eI 25
F AY Al o]F A88IGTE ReluxE o] &3fo] AR it clSHe] G 4 At Gl 09930
HAGT AL 22 PR, Selxmel hE F BAAOE fo@ A3E gl
o P99 FFe BAF A3 Table 59 2.
B oo A= 2uy| o wjE BEA 9 $9xno) Table 6. Comparison of the vertical illuminances
between measurement values and predicted
°f<01 7]-xodo1}\_q 741:71-% = 1) . .
Al et 2 ]j |72 Zmghe A e, values by relux in the survey region
AR Aol SA-E 23 w7 R, 287 -
- No. Area Type M.V? ()| P.VY (2) | Error (2)-(1
T FE ARSI BX]99(2840 )3} 27T ES A} i QY @ G0
Qs o o Lol ZlolZ 1ol 1 fncheon Luminaire | 3001 405 021
3= A G(5.921x) T2 ZEH AolE HS (commerce) B ' : '
oh 58, 29717 FE A8 B340 gxy | Dson | Lwmmae | o | o0 | o
c . . .
- < 21> commerce
Wgs) WA AaitE e A4w 251 10 x(F conmetee —
. - = . 3 Seoul Luminaire | 3 0.61 -0.62
AR o EH%]’)% ZIsln g =Ryl 9% Wy 2 (resident) C ] ] )
Zrg 7| el 2z WA Bt Ao g Al H) 4 Seoul Luminaire 1.50 1.97 0.47
- . - - . (resident) F
“refu Qi AAAGN A eite] Bslo) glol A T
1= - . — - = 5 2.40 2.79 0.39
S AAF IS ARk ), EH AP E sl A (resident) A
. . 21 ] Gwangj nai
Joll uh& T2kl o3k ey o) HAaste) 6 (Wf’;gjg bumnate | 3610 | 2840 2170
resiaen
= Appe] AlRtse] 4 83taL QIc14) TR R —
7 5.27 5.92 0.65
(resident) E
. . Anyang Luminaire
Table 5. The predicted values of the survey region 8 (tesident) A 2.86 494 208
by relux Icheon inai
9 ‘ Luminaire | 40 | 428 -0.12
- (agriculture) D
Predicted values (Ix) Yangpycong Lo
Area Type uminaire
Mean | Min | Max 10| vironmen ¢ 30 | 213 -0.97
Incheon Luminaire 317 257 405 a) M.V = Measurement values
(commerce) B b) P.V = Predicted values
Daejeon Luminaire 074 0.66 078
(commerce) C 5
Seoul Luminaire _ e
. 0.53 0.49 0.61 R=0.993
(resident) C 25 pvalue< 0.01
Seoul Luminaire X
1. 1. 1. < E
(resident) F 78 7 o7 a 20
3
Gwangju Luminaire 8 15 4
2.05 1.40 2.79 -
(resident) A 7 @
>
. P ® 10 o
Gwangju Luminaire | )5 7 163 | 284 5
(resident) F x a
Dagj Luminai g ‘e
acjeon mInae s 63 528 | 592 & o
(resident) E 04 e
Anyang Luminaire 375 141 4.94
(resident) A . . ' 0 10 2 0 4
Icheon Luminaire 3.44 233 428 Measurement value (Ix)
(agriculture) D
Yangpyeong Luminaire 148 116 13 Fig. 2. Correlation coefficients between measurement
(environment) C ’ ' ' values and predicted values
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