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Abstract: Artificial lighting is an essential part, but it causes light pollution due to unnecessary or
excessive use of light. Light pollution has negative effects such as power waste, adverse health
effects, destruction of the ecosystem. But currently, light pollution is managed only post-
management. The purpose of this study is to standardize methods of environmental impact
assessment focusing on light pollution to effectively manage and reduce the negative effect of areas

that may cause light pollution in advance.
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ol Qhg RS flsl BpAlQl FolA|nt, &2 e s
’ WS BHIS 71541713, 252) 47 o]F )2
L3k FEE W57 =W MY (Light trespass), . _
A o, Lol o o TEE T PRl o130 s o 2
eSS oW, are) 5= ] -
e ey VU AE W] Bagel Suji ol
53}l (Light Pollution)gh+ 74 2 ¢ feict, 9 B e A3 9 AL AJsiA] Y2E) 7} 34
T o|TLzMEO By sk BHH Q3
sole Qlexe 5Latt FE7A ARESH H of n|A= S n|E] AL & -H- s 2 9
L 4Av|AE o] Wa|ia} o 2~ zlol]  ZH].olo _ o s
- ]‘j__‘v] ] ]1_1_ ]"’]E}T%o H, =2 0 DA Eg_%]_%] 3(—3];_\%7]_ Aé\g_ly];]g%y;ﬂq]/q J—i—i—ﬁ]—%
Ie) L = = 5 = =}

8 7hsA 571 T A ¥ FAEe AEY HrbrE 2 A Az AEAR) 20| 2|38 ulE
Ast, AR 2t Gk 22 £ FIE viAH 3l 2L W AERO] Beke WrR|Eki 27| A
1 g dlagae ) oF = - - -
(Falchi et al, 2011), wid gl gaiatad w9l ot = 0@ o] W) 2§08 2y

57 o)L = e s _
7F8kaL Sl Aol 5195} 714} S}
ojof ol A= 20124 FelExrol| ofgt Hg3
BA & A s, FAA AT sl WA F [E=
- _ _ ~ - o T T
A€ (2014~2018), 0. 2 HFe HAAE +5
shul, AR Wpe) WA zeE Ay 1= XS B AT
SHaL Qlok, sRARE o= 7] & AR H A2 sWol A= 201249 FolEz=rgol ot dlas) =
AFTEE IR A Y BelAER ARRBL A AW ARte] AB2Pe HAEY GO 2
Ael7] Aol AHAE L Belupy vl &S A 3 B UG Table 13} 2] 2EATE AL
Table 1. Acceptable standard of light emission for lighting environment management areas
L ical Standard Peak value of lighting environment
S | el | e SEc management arcas Unit
parameter value
Zone 1 Zone 2 Zone 3 Zone 4
Luminescent mechanism
and devices for roads, Illuminance Maximum Ix
pedestrian walkways, in vertical Q value 10 10 10 25 (Im/m?)
parks and green areas, plane
other outdoor
Luminescent mechanism |  [[luminance Maximum Ix
and devices installed in vertical Q value 10 10 10 25 (Im/m?)
an outdoor advertisement plane
or light up for Brightness © Average 400 800 1000 1500 odim?
advertisements of surface ® value 50 400 300 1000
Other luminescent Brightness Maximum .
mechanism and devices of surface S value 30 400 800 1000 cd/m
Lumi t mechani
uminescent mechanism Average 5 5 s 25
and devices attached . value
o . Brightness
building, a lodging @) cd/m?
o of surface ;
facility or amusement Maximum 20 60 180 300
facility, bridge value

Note: @ 60min after dark ~ 60m before day
© 60min after dark ~ 24:00
© 24:00 ~ 60min before day
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AJ8taL Qch(Ministry of Environment 2012). DARH 3|0 Bk Aesh 1 uko] Bz
D AlE ZHRATATAone 1): Thg g o oo Fmel B e L
20 AABAC] HAH] S ]2 AL 7S g F = o) Harghat 2k 485k A
02 g7} gl 1o © 2 A3} Qth(Ministry of Environment 2012).

® A% WAL (Zone 2): T AT ME A A (2014~2018) 2 W E el
zulo] welzatelo] olo W mmyme g 6 d e AAE FEI] SR AR R 1897H]

of BAAol TS n|AAY 1H L} g RSN 50% Aol matolnh @A MFFEA F
T ZA] QAR A% B 2R A=
@ A3% 2WeFATE] 7 (Zone 3): Fule] ok FFRAUTFAS At} AlFsal glow, it
T} Hole oJato] olzzuo] Wast podon WA I3 AR A= 2P deo A

A BEgh Qg o] Zule] ZAMSte) By BS flstel Rl R IFRI AY FolAY

A2 G v ALY v A 27t e otz ot Aejo]

2. 29| Wl Ha|3E

o] =l9] Hj#jstal 1) A7 9124 3]0 3¢ 21341 (CIE 150:2017)

A7t Ao 7 CIE 1500 4% Table 29} o] 2$H4-& 57 7

o 1 1o

PR Sk T YE0: o) ofF5, BL 15, B2 O Y2, ES:
933 A Ao A O7hRS/HNE B4 9) 0% Feshl S AR A2

o 4 = 1.
N nlo
g

5, @a7hA Baxy, @gAxy o FEsa 2E(x) oA 71 AXSHL Sl =
Qlom, §471%S 2ush= A9 AP HS Ye o] A= TTRYOIER VIEUS A
I g HJrEZI Ie A9 N RE Balgict 3 ool ah-2-g-star JITHCIE 2017).
HALE] 87| 2L VIR E/HOS /B So] Ao = =9 2EE WA AR ALY TS
A 2zl A O“‘Z‘“q 252 ()9 gk 283t @) zrg-du] o] gsfd A - A (CIE 150:2017),5 7
A EL SYY W G AYR YuRG 3 MR 7 Lete] A BEES S5l A}%—a}z
Table 2. Maximum values of vertical illuminance on properties (CIE 150:2017)
Light technical parameter
Zone Lighting environment Examples (Illuminance in vertical plane(1x))
Pre-curfew Post-curfew
EO ntrinsically dark UNESCO Starl?ght Rgserves, IDA Dgrk Sky Parks, o/a /a
Major optical observatories
El Dark Relatively uninhabited rural areas 2 <0.1*
E2 Low district brightness Sparsely inhabited rural areas 5 1
E3 Medium district brightness Well inhabited rural and urban settlements 10 2
E4 High district brightness Town and city centres and other commercial areas 25 5

*If the installation is for public (road) lighting then this value may be up to 1 Ix.

Note: Regardless of the level of urban development, the recommendations for Environmental Zone 1 or 0, should be followed for all
locations within 100km of a major optical astronomy observatory. Regardless of the level of urban development, the
recommendations for Environmental Zone 2 (or better) should be followed for locations within 30km of an operating urban optical
astronomy observatory, and for locations between 100km and 300km from a major optical astronomy observatory.
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Table 3. Obtrusive light limitations for exterior lighting installations

&t3|Q ZH|CtEATH0|E 3|
N ﬁ"é,(MLO)
MLO A &= 5572

) “@ﬂi“

Light trespass of window surfaces, Brightness of lighting Average values of building
Zone U(I;/S” Ev (Ix) I (candelas) facade luminance (cd/m?)?
Pre-curfew Post-curfew Pre-curfew Post-curfew Pre-curfew

EO 0 0 0 0 0 0.1
El 0 2 0(1) 0 0 0.1
E2 2.5 5 1 2,500 500 5
E3 5.0 10 2 7,500 1,000 10
E4 15.0 25 5 25,000 2,500 25

1) ULR(Upward Light Ratio): Maximum values of upward light ratio of luminaires
2) The values apply to both pre- and post-curfew, except that in Zones 0 and 1 the values shall be zero post-curfew.

Table 4. Average values of illuminance at the window level of dwellings or on balconies or terraces, the boundary surfaces
for residential use caused by lighting installations, except public street lighting installations.

Average values of illuminance
Influence areas of light pollution in vertical plane (1x)
06:00 ~ 22:00 22:00 ~ 06:00
(D Spa areas, hospitals, nursing homes" 1 1
(@ Pure/General/Special residential areas, Small settlement areas, recreational areas 3 1
(® Village areas, Mixed areas 5 1
@) Core areas?, Commercial areas, Industrial areas 15 5

1) If the lighting system is switched on regularly for less than 1 hour per day, apply @ even if (.
2) If core areas with few luminescent mechanism and devices, apply .



Table 5. Effects table in ILP PLG 04

Nature | Ref Level Descriptions Remedial needs
| Major/substantial Significant improvement in night environment and/or
beneficial effects reductions in glare, spill light and sky glow etc
Positive ) Moderate beneficial Noticeable improvement in night environment and/or
effects reductions in glare, spill light and sky glow etc
3 Minor beneficial effects Slight 1mpr0v?ment in n{ght. environment and/or reductions
in glare, spill light and sky glow
Neutral 4 None/negligible No significant effect or overall effects balancing out None
5 Minor adverse effects Slight increase in visibility of site, glare, and sky glow etc
: ; PRI, : Develop appropriate
Negative 6 Moderate adverse effects Noticeable increase in visibility of site, glare, and sky levels and type of
glow etc e
— . — . mitigation
7 Major adverse cffects Significant problems with increase in visibility of site,
glare, and sky glow etc

Lighting Professionals)o| A 2278 g4 7} 4=
3 2|2 (PLGO4: Professional Lighting Guide04)
S 9 s 29 geFE 7HELIA: Environmental
Lighting Impact Assessment)S A 3§35}l Qltt,
iR M e e e R o Ry e Vs B B e et
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g A G S A E A2 A Ao 2 Y
oFo] Aejel H7tol| gt AE el &
Table 59t #ro] B3] FFrES

(PLGO4, 2013).
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Lighting height +1m)

Calculation area

16m (Length) x Height (H

Installation height

Planed lighting height or 4,5,6m (Reference: KS
C 7658:2011 LED streetlight-security light)

Table 6. Calculation settings of illuminance in vertical plane on residential area

Pre-light
Post-light

Influence factors
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Table 7. An example of HFBS code for light trespass

Classification
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