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ABSTRACT

KEYW ORD

Purpose: In this study, urban planning, landscape (environment), lighting planners, and building planners,
opinions on the main factors that determine nightscape planning evaluation criteria for sustainable use of
nightscapes in urban development projects were analyzed through hierarchical analysis (AHP). By analyzing and
suggesting the relative importance and priority of the evaluation items, we will use it as the basic data for the night
landscape plan. Method: The research literature and reports on the types of nightscapes, the classification of
landscapes, and the review of laws on nightscapes were reviewed, the nightscape plan evaluation items were
reviewed. The survey was conducted through expert questionnaire and in-depth analysis through hierarchical
analysis technique (AHP). Result: Factors in the field of business were shown to be in the high rank, and the factors
related to the high-level law had the most important influence in determining the factors of the night landscape plan
evaluation items. In addition, factors corresponding to the target sectors were generally ranked in the lower order,
and it was analyzed that tangible factors or linkage factors were more important when determining factors of the
nightscape plan.
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Table 1. Review of previous research

Classification Research method / content and significance

Implication

Sinha Ju + Analysis of Korean Landscape Planning
Other than Guidelines and Plan Contents
(2011)

- After enacting the Landscape Act, the landscape plan related

guidelines and landscape plan contents are analyzed to identify the
progress and problems of landscape planning

Heejae Kim | - Characteristics Analysis of Domestic Cases
Other than by Contents of Landscape Basic Plan

+ Analyze the contents of the basic plan of the local government,

which was prepared recently before the enactment of the Landscape

(2008) Act, and present the direction of the newly developed plan
LaI;jiscape Ost Lerat}{::n + Landscape planning establishment status by + Provides basic data that can help stabilize the landscape law and
Relé:tz d (2010) landscape law prepare future landscape plans
Studies + A Study on the Landscape Law Application - Understand the current status and characteristics of local government's
Yeong kyung . . N
Lee Plan Considering the Present Status and landscape policy and suggest the development direction of landscape
(2007) Characteristics of Local Government policy in consideration of administrative capacity of each local
Landscape Policy government
Chungsik + A Study on Improvement of Landscape « Proposal for improvement of landscape ordinance for effective
Kim Ordinance for the Establishment of implementation of local government's landscape review
(2016) Landscape Deliberation
Ghakbong + A Study on the Characteristics of Landscape | - Problems with the methodology of landscape planning for sustainable
Kyun Planning in the Case of Sustainable development are discussed and analysis of landscape planning and
(2017) Development methods in cities where sustainable development has taken place

Eunja Kim | - Landscape Planning Status by Region and

+ Analyze the direction of color planning planned by special

Other than Color Management Target Elements of Rural metropolitan cities, provinces, and counties, and suggest research
Landscape (2015) Villages and Buildings directions for future rural village color landscapes
planning Im June Lee | A Study on the Evaluation of Viewpoints - Applying and evaluating the importance weight value for each
In the Other gthan Applying Landscape Landscape Planning landscape view point, the landscape review report and the landscape
analysis (2018) Characteristics review report evaluate and evaluate whether the landscape point
about selection actually applies landscape elements from various angles
Research SuminMo | + A Study on the Management Method - Analyze the topographical features of the hills, the characteristics and

Other than According to the Role of Hills in the

consciousness of users, and present solutions to the problems raised in

Other than | ° CPTED application by improving night

(2011) Landscape View hilly landscape areas
Sinha Ju + Evaluation of each stage of landscape - Based on the analysis of the planning items and contents of each
Other than planning by importance-achievement analysis stage, we will study how to develop landscape planning plans for
(2008) systematic development
Yeonghwa Bag

- Analyze CPTED-adapted areas to find fundamental issues in night

(2016) lighting lighting programs and suggest CPTED's primary database
k
Dolts;:r i{::lg - Effect of Illumination in Nightscape + Understand the relationship between the physical characteristics of
(2014) Awareness in Commercial Area nighttime lighting and pedestrian awareness in pedestrian crossings

Night Joo Hee Jung | - Analysis of Nighttime Lighting of Media
scape Other than Facade Buildings
relation (2004)

- Analyze outdoor night lighting environment by measuring the physical

quantity of lighting such as surface luminance and color temperature
of media facade

Wsseanll Ansub Choi | - Landscape Lighting and Luminance Analysis
Other than of Famous Nightscape

+ Analyze the landscape lighting characteristics of each city by

comparing the absolute and relative values of the wall brightness of

(2009) each city and building
Naeyeong An . ) . . ' . o
Other than | Analysis of Overseas Cases on Light + Increasing purpose of light pollution management introduces Lighting
(2003) Pollution Management in Nighttime Lighting Zone System
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Table 2. Response element sample characteristics

Division Contents and Items
+ Landscape method (Detailed Landscape Guideline by
Land body)
Link (5) » Nightscape plan (nightscape guideline by vehicle body)
(Link to - Light Pollution Prevention Act by Artificial Lighting
higher plan) . . . T
- Prevention of Light Pollution by Artificial Lighting
(CPTED)
+ KS illumination standard
- Categorized by time distance (view/environmental
view)
- Categorization according to land use
Type (6) + Classification by base / area / axis
(Landscape . . .
—— - Differentiate between nightscape control/general/
L recommended areas
lighting
guidelines) | - Brightness control (recommended value of illuminance
and luminance)
« Standard of light source (type of light source, color
temperature, color rendering, luminous flux ratio, etc.)
+ Architectural and exterior spaces (parks and green
spaces)
+ Road and civil structures (street lamps, street
Target (5) .
. structures, bridges, overpasses, etc.)
(Applicable
Facilities + Cultural Heritage (Cultural Area and Regional
and Uniqueness)
Detailed 4 verti verti light
itttz | Outdoor advertisement (advertisement lighting,

decoration lighting)

+ Form and method of lighting (cepted, energy saving,

etc.)
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Table 3. Characteristics of respondent sample

33 oRIABRAY BAYE Ano] Fa% B}

Classification Frequency | Percentage D AIAZE 2a% B7}
Bachelor and Institutes ? 333 ORI TAY WSS AT o]wet ol H Fa3tH
Job Official 9 333 £ 2A517] Slof A £45S 8 vlaste] FE-g HA st
Engineering (company) o 333 A, A S o] goto] oA £45 o A SR EE
City planning 9 333 ArZ5}9ict,
Vi Gk Landsc:f; l(fgr}‘lfii;‘;mm) 9 33 HAE7 S o2 gioleE XAt E-gate] A Z
Architectural plan 9 333 J_(?LE% AT, O AR Bre s 7] @ a 8t
0 . o FEO FAEE FPFE(399) AAFE(382) o] FhEe
0 " s 2 =1, R (219)0] vl A v E4E Hol i glrt. dHd
Age P 5 55 H|-&(Consistency Ratio)2 .0012 0.10]gro] 2 2 Aoju] w7} g
60 years old or older 1 3.7 AL LIRS AL Y= AR SR
University 13 48.2 Table 4. Relative importance for major categories
Education Master 6 222 Large category item Relative importance
doctor 8 29.6 + Linked segment: Link to higher plan 382
Less than 1 to 5 years 3 11.1 Night | . "l."ype. SeCtOI.‘: Landscape type and 399
Emmployment Less than 6 to 10 years 6 22 S;&ie lighting guidelines ' -
period 11 to 15 years 6 2.2 . Eaerti;te seézgef;iphed Facilities and 219
More than 16 years 12 44.5 Consistency Index .001
Sum 27 100.0 Random Consistency Index .520
32 AHP A=z A8 Consistency Ratio .001
ot TAL BrP1E aflol tit Al 1ASE AR, 73 2) ALAZ Za% B}
T2, AEFEL R THAT A 24T AARE adonE A 2% % TAARR AL AE Fame] Wk Ty
7 (2] 2 AR Rl =D, oft g HA g, e x T (332)0] Al ZashA Uehd T, 1 58 KSZE7|2(253), o2
off elgt &l & WA, M3 2A (CPTED), KS==71% Z o ojgt W T HHAH(167), oRFATAE (143), WA cl|a}
S FEL R FYHL, £ FEAAE A A v A4 (105) 59] 202 Za %7} Brhw 9o
B(EYR/2743 A, EAolE A ©rE F&, A%/ B4/ AT} KSZE7|Z0] a5t 9oloz Briy AL ATz
SOl A1 72, oRPAT AT A/DATAAETAN TE W ga10] 7)20] el meE D YA oA TAL o] 485
1A, Aol WY 4D, Hhel 71E (BN TR AL D L z2ms)20] 4749l Al adloly] el Ao BekE ®
AR, BE S) 5O 7] B, AL AEFBANEASZ R g agzgel o3 9 Fol AN oRIATAYE Fag 29
S BT XA, =2 R EAPLRCIRS, ARALE, oz gehgy) ol 29o) olte A nlAE S4E Lefste]
w7, Fal ), TEAESAA R AR D), SABAZCE 50 29 90) FEHE ARG S| el Ao Y
1xY, AAxY), 299 JH 2 HAWEE, oUAEdY 5) T g} ote 8 WA ALA T} A ZaEst e golo @ 1}
ol S B8 TSR, Eht e 2248 9 4o] A AR A g5 WA 2ol
A2 o Fig. 1. 34 2ol F5519irt ABAR ] D529 AR A @710 e Ahd FaE

Landscaps method

nightscope plan

Lignt Pollution Prevention Act by Arfificial Lighting

—> Link__

Prevention of LIQNT Pollution by Armcial Lignting[CPTED)

KS lumination standard

plan

Differenilaie between nighiscaope confrol/generaljiecommended areas

Brighiness conirol

standard of lignt source

3| ATchitectural and extenor spaces

3 Roaa and civil structures

—»_Target ; 3{ Cunural Henrage

Outdoor advertisement

Categorized by time distance
Catagorization according to land use
Nightscape __) Type Classificailon by base / area [ axls

Form and method of lighting

Fig. 1. Hierarchical structure
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JH]-&(Consistency Ratio)
o] 0 0215 0 Im|gro| B & Ao w7} obe] 2] Ql A& 2 9l
s A0R EEH
A 2A% & "HEFR oA A 85 Hrhs FE
71 (214)0] AL Fo5HA Wehga, 7L F=2 A Ao whE
(.202), F717#AI(150), AR /BL/Fl 25 F2(.138), oFH
oA/ Pt/ BT A FH(108) O o2 FR%
H7hE] oAt

N
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Table 5. Relative importance of the middle category of the linked sector A 2A% 5 AR QN EANE SR Bl 2934
Middle category item Relative importance E(330)0] AlY QA YetgY, 1 2 &2 U EELXE
* Landscape method 332 (213), 2% <] P& @ ¥H41(205), DHE 2 2F7H(146), £5

. Nifghts-cape plan Fnightscape 143 A(106) 59 407 ZQ 7} Br1E Q.

4 gadee by verlo B TR FAE Bl NS SPTE 52 P ERTEE
Linked | - Light Pollution Prevention Act by 167 el o1 o] ol 7] 1l o1 <ol 3 ol 0o
segment Artificial Lighting : -"]’ EO] 'T‘71_h’1'0 ZJ’-J 1_]1] = 1_@ o-"]’ =1\ 1_] “1’_1'%0] M’C—Q—J

« Prevention of Light Pollution by 105 ol At FRETHENUAL, 2P FH 9 A, dEE L oRE
Astificial Lighting(CPTED) ‘ 7 230 5 AR dnE aolo 4oz d FasAoR

+ KS illumination standard 253 Urebytth
Consistency Index .023 Z QQWTE LE W ERZZHo] Zq3 golog Hrly
Random Index L1 2912 0|5 aglo] QAT A FEE ZA Tt 124 9 H
Consiviency Ratlo s 24 T2l n A2 golge] Ble] = FRF 891l Ao A

OFHH 2T Wolo] EXO o7l ATIA S o] o] Zmo] o = B3 210 | 9 A2 o TA 8 o] Al REA | 5

TOTTT—Q—E 07]'—4?0_\_‘ F\_ 01_7:”—1—’] o J—ooﬂ —’] 1;]—*]_1_ 74]5]0;7]13} EH/‘}Z]Q]EHV]'—?’-MHMO Z—].Q.’}H]-mo]ﬂ UH
S S| ° 5]
o B eller Aol A= aA4E FREI A HERL, d9d 20 ;3’1;10] ) ) rﬂ;H 70 LA HO L 7:;\‘:-_ u? 0 B 37}
1 o = -+
SR Telo] Y fak AUHoE 2R Fag A0 o ooo AUSRRIHANR aEn, d5E % 9T
2 Ueho O FRE7FEA oA | AL ofH7t 2350l oA 9
AR .
_ Aol kS u|x]= qololaty AZ=A S 9 Ao b
2 BU 71F, ARAS] e TR UARA g e oo ST AR SACEIR AR R 4l
B am AR Telo] G 4Am ol 4n Eag aolon  OE AT BIEaRlo)] thgol. S, #abe) Faws)
B e 7] e A8 oA RS A B mefslof & elo]A|e EA
H7HE A2 ot AE & I A A o] FlEHE A ) , i
et S o A A A8 4 Qe BT 2 AR ofd o]4f H4T &
%) z8kso} Sehs Bot 488 Aoz el ol el 5 et e o e
e A Al el g sk R ey gy R ey Rat
- - ) Sin - tency Ratio
AR o] LHE = AgAsl gl Beo] 0l g AL ok} m A 3] 5l DA AL + G¥8H|=(Consistency
\ioq_ﬁ"l ?’T‘: ) 01_7:1]——1)’]— 1_13 ] IR _9__4_‘_ ]:L—J— 07;]]——1 O] 0012;‘011]]‘3]_0]\3; M}Eﬁalﬂj} ﬁ]—a];(—lo] ol 7}A].S 7}-__]"1 ()]
She AU Belo] i QAR A HoR 2F FagAe | EF TR TS HEART ERes R
Ao =
2 e, ol ABATOE AT BATES A4S 9 T A e
e ThFEE FAI7Y Q7] W E o= mrtET Table 7. Relative importance for he middle category of the target sectory
3], oI A7/ AT A/ AT o] g v — Relative
£ TS Holk AL oRradA Y AP A} FA7 o importance
ofd ERHQ 7] B579| Aoz 45 oz Fa4o] Bl e teror spaces (putks mndl g
green spaces
7] ' &Eel Ao mhiEc)
[ L» - o =14 ddt = o ) ) » Road and civil structures (street lamps, 23
A 2415l 73722 A1# = A/ dHl&(Consistency Ratio) street structures, bridges, overpasses, etc.) ’
] 0.014= 0.17|gto] B & Aoiu| w7} e2]&Ql /2 2 §) Tareet | Cultural Heritage (Cultural Area and 106
Aoz L9t secltgor Regional Uniqueness) '
« Outdoor advertisement (advertisement 130
Table 6. Relative importance of the middle category of the type sector lighting, decoration lighting) '
i « Form and method of lighting (cepted,
Middle category item RELC ! ghting (cep 205
importance energy saving, etc.)
- Categorized by time distance 202 Consistency Index 013
(view/environmental view) ’ Random Index 1.11
+ Categorization according to land use .187 Consistency Ratio 012
« Classification by base / area / axis 138
B rtmeonmnded e |0 34 SRIATAY BrblEel 9T Wl
sector
« Brightness control (recommended value of 150 Table 8. oA 7+&2(A) X B)= W&+ 7FHA(A)ol F&57 7t
illuminance avd luminance) | FA(B)E B AR, FLF BY 4 Aol w2t 4H 157
« Standard of light source (type of light 37)7} Sekx B2 At Aol v 7 2] o] 247} grAlsich o]2 2|
source, color temperature, color rendering, 214 ~ _ _ B
luminous flux ratio, etc.) £ oiEst7] sl AT ddTE 5H9l SeRdel s 4
Consistency Index .018 7+ 5/16, B35 okl 6ol teiA= 6/169] 2§ rofl e
Random Index 1.25 VA& oA FolA 2% 5 7He A A-8-(A) x (B)E ot 11 3k
Consistency Ratio 014 9 372 F8LE £AE ot ZF 2 8Lt 49 2 &
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of o MetE Hole] (Oge=

HEAE A8 2, —"r*d%ﬂ BHR(114), FE9 7]
(.098), AlHel w2 +2(.093), KSZE7]F(.087), Exo]-&A
off T F2(.86), H71++A1(.69), %94 =(065), AH/E9/%
off 23t 12(.063), A1zl ot & F-of FAH(057), o+
T A/ dut /AT 0] F-2(.050), oFH7 BA =(.049),

RE &S AT,

FN rll‘ o{)l
Jor FN

al

ZH15¢9), T2 Y ER
ﬂﬂ%ﬁ%ﬁ% , 2130 oH

+ Ao BAFo]
Al A gQlol 389 it F2

_ =]
T2 9 ERTRE(042), 270 A L HA(040), WAy 35 WHE 24
A (036), A%2 91 32H029), 2ot (021) o2 A= A7E AL 27te] FPRSEe] oZuso nAe P
. of thaf ot AR BE 7Pgaset S e &9
AR R Ao ATHAEN, AFEBA AFLZN T ASE Albstel GRS BHGAT, FPASE o204} 7}
A1), R BBAD ), A AFeE2A (149, i o] oA o A=E Hetlle A2 ghef 7ot
KS2E71E(@e) 5 Z8ol A4l 1=z 7 Ta% a9l AEH7t F2 ABATE 2t 7SIt S o] s
2 UL o BA glof Qlo] F - oY S xS VMY T8 Rt g e sden. o AudAe 7P Skl ot
3 oHE9R neTThe Aoa et o o gL F7Hehohs 22 ojulsta, vhele o) App A 7t
AR IS A G2 FEGED, EXolE A s} Sl net o2 kol BATS olujaiy get A
o g (591, AH/ B/ Foll ot FR 6=, ot A4 ghol 29 245 § S o218 Be Aot
T AT/ L/ AT FR(10=9), HIA (6= ol A+ ofd 7HSA 2719 Ay et e 4 e
), BRI N2 TSl st Aer Ho, Sadeghi & Ameli(2012)D 2] {0l wte} 2742 & F71=2 4§51
o]F FU| 7E2 A 2&91% M A vEd JE g 9 At 37}1] FANEEN TLR 7A@ 0.333& A8t o,
34 B ORHATA AL S04 o7l Ao e, D997 91U AHEOR B ATAE fERE
Table 8. Total Importance of Detailed Evaluation Properties
Nightscape plan Middle category item Apply
‘Welghted Questlor'mumber i
Configuration Importance Configuration LG | Rt Weight
B @) s ® A)x(B) B)<(©)?
+ Landscape method (Detailed Landscape Guideline by Land 33 127 114 |
body)
+ Nightscape plan (nightscape guideline by vehicle body) .143 .055 .049 11
Ltals () S . Light Pollution Prevention Act by Artificial Lighting 167 064 057 9
+ Prevention of Light Pollution by Artificial Lighting(CPTED) .105 .040 .036 14
+ KS illumination standard 253 .097 .087 4
- Categorized by time distance (view/environmental view) 202 .081 .093 3
« Categorization according to land use 187 .075 .086 5
+ Classification by base / area / axis 138 .055 .063 8
Type (6) 399 « Differentiate between nightscape control/general/recommended 108 o 050 10
areas
. Brlghmess control (recommended value of illuminance and 150 060 069 6
luminance)
+ Standard of light source .(type of. light source,.color 214 085 098 )
temperature, color rendering, luminous flux ratio, etc.)
« Architectural and exterior spaces (parks and green spaces) .146 .032 .029 15
. R(?ad and civil structures (street lamps, street structures, 13 047 042 2
bridges, overpasses, etc.)
Target (5) 219 + Cultural Heritage (Cultural Area and Regional Uniqueness) .106 .023 .021 16
. Qutci.oor advertisement (advertisement lighting, decoration 330 o 065 7
lighting)
» Form and method of lighting (cepted, energy saving, etc.) 205 .045 .040 13
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Table 9. Sensitivity Analysis Results

72 KIEAE Journal, Vol. 20, No. 2, Apr. 2020

AHP Analysis Sensitivity analysis A | Sensitivity analysis B
Total Total Total
Detailed indicators contrast Ranking | contrast | Ranking | contrast | Ranking
weight weight weight3)
+ Landscape method 114 1 .101 1 .075 6
« Nightscape plan .049 11 .044 13 .032 14
Linked - Light Pollution Prevention Act by Artificial Lighting .057 9 .051 11 .038 12
segment
« Prevention of Light Pollution by Artificial Lighting(CPTED) .036 14 .032 15 .024 15
+ KS illumination standard .087 4 .077 4 .057 9
- Categorized by time distance .093 3 .079 5 116 2
« Categorization according to land use .086 5 .073 6 .108 3
o « Classification by base / area / axis .063 8 .054 10 .079 5
ype - - -
SEiER - Differentiate between nightscapecontrol/general/ 050 10 o 14 062 8
recommended areas
- Brightness control .069 6 .059 9 .086 4
- Standard of light source .098 2 .084 3 123 1
+ Architectural and exterior spaces .029 15 .045 12 .033 13
+ Road and civil structures .042 12 .065 7 .048 10
Target 1| ltural Heritage 021 16 032 15 024 15
sector
+ Outdoor advertisement .065 7 .101 1 .074 7
« Form and method of lighting .040 13 .063 8 .046 11
AHP weight value  : Linked segment .382, Type sector .399, Target sector .219
Sensitivity analysisA : Linked segment .333, Type sector .333, Target sector .333
Sensitivity analysisB : Linked segment .500, Type sector .250, Target sector .250
oAt 2 7HEA] 8 0.58 #-8-5kaL, U A] 27] 7 o] thshA] 4. ZE
© TLE7HEA 71 0.258 A 83 o AR =S| MA|hE] 7}
A7 ol Wsk B ek A71=A HESHH. B AT AR A, AL A HATE FREE FYRE)
THE A A= AeldEel dish L 75315 = 2 AARE ) dFRE o= BAEGOH, ZANTA] Al 83
3}, AHP 7} 5 485 B4 AT A 19199 Aoe 2z, f2S Aoy 95t ot ATA S 0 8 ATe] 9P ETal of A
291909 F9e] 7152 3917, 35" A=l e 22 59 BB 71 04 A] sl Tasof 8 HrIFE @010 2 Lpept,
= 799" SFIEL 3519, EE @ ESFEREL2 1291 EA), AA FRO A A 25 = AW ) ksRE7E) QF
A 792 MAEE 5 Hjn 2 HskE HolT gtk KPR zof og @ Fo) WA ) oRPATA ) WHAEALA
0.5009] 7FEA &, AAR LT} g 2L 0.2509] 7HEAE 242t 202 293 WrlghRo s Lehton TAAEAY A = . of
2gste] UAEBE AARET A HES 2FH 291 FolA 7o) oA L 2UH 02 THT 4 Qe Aol 1Y E
Aet, 79 2] Bole 97 254 SEvte HEkE Hela a3k golo g yepyth
Itk 27H4 02 U EAL AHPEA Avto v me v £917 B AR, 59 HEO) A FLEE FU 712D AgA e n
of WAFol MESL vl @Y 4, T AT WAEBE WARA 2 7E) Exol g Aot 2R WAFA ) AR/ A/ %
WO ARESL 22 9L Ao sheldt of ot FH ) kAT AT/ Au T/ AgT Y TR 5
AT 242 470 7P (A Rg) 5ol ASHR (b FE 7)ol T lF 2o H Foff o= Qe A o] §ist
F)oll 2= FF el diet RS Alsl F= Aoz 42| 7t ot gago] FRT AR e gzl ot A2,
ARPE AU Q2 AR 3 FFH(AA, 13, sl A5 S ot ko] WSk A fste] 2315 o|F= Algo] F2%
Hez 2F 729 Az dehded, 7HA1E WA Aoz ZAE
Cete $AIEH7E ol BHH R =T} EobA drtslstr] o5 dA, did R 4dd S8 ee $9F1E) T2 Y ERT
o] /4 Robust)o] HEEZ| =t ) 2HA PR L) A5E L IR ) e elr
ol 270 AR oll whet A7 2A 2R H k= oju]o] AU i B 2o T8% H7He EAS 9318 k2
o], A5 kel @l ok g9 e Qo] B AAA A o= Atad 3 ESTEE0] ZANEANY Al PR BAIR ] A4 2 HE
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