SKRXZBIBIX| 46(2): 14~26, 2018. 4. PISSN 12251755 eISSN 2288-9566
J. KILA Vol. 46, No. 2, pp. 14~26, April, 2018 https://doi.org/10.9715/KILA.2018.46.2.014

EAFR ok B 24 A9 Ae 24
e

MSAIRICHSHD QSIS ke - MRSt =EE

Analysis of Urban Park Nightscape based on the

Design-Construction Process and Current Status
- Focused on Yeouido Park -
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*Dept. of Landscape Architecture, Graduate School, The University of Seoul
“Dept. of Landscape Architecture, The University of Seoul

ABSTRACT

Light has been an essential part of human life. The advancement of technology has changed cities’ nightscape and
night activities in a drastic way. Lighting has influenced the identity of a city while promoting a variety of civic nighttime
cultural pursuits, yet lighting design has not been considered adequately in the field of landscape architecture. This study
aims to analyze the current status of lighting in urban parks through interviews with professionals, literature and regulation
reviews, analysis of design documents and a field survey focused on Yeouido Park in Seoul. The findings and improvement
directions are as follows. First, it is necessary to develop a specific lighting design method in order to avoid a marginalized,
passive approach such as light fixture installation. Second, the existing standards of illuminance by KS A 3011 regulating
only horizontal illuminance has turned out not to evaluate the current nightscape of urban parks properly. Therefore the
criteria and guideline for analysis and design for nightscape should be articulated. Third, there are no design or management
strategies to consider the changing landscape of urban parks, which is necessary due to the changing characteristics of
park ecosystems. Lastly, detailed guidelines for distinguished spaces in urban parks should be studied and suggested.

Key Words: Landscape Lighting, Park Planning and Design Process, Lighting Design, Illumination
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Table 1. KS A 3011

Classification of illuminance and value of illuminance
according to activity types(KS A 3011 table 9)

Activity type Classification | Range(lx) | Reference
Distinguishable working place A 346
in dark atmosphere ’
Low usage of place in dark B 6-10-15
atmosphere Light
Common place in dark at- c 15-20-30 throughout
mosphere the space
Elace where temporary and D 30-40-60
simple work performed
Working place where E 60-100-150
When performing with eyes Light at
in high luminance condition F 150-200-300
. work plane
or huge objects
Recommended levels of illuminance to outdoor facilities
Classification Class of illuminance
Whole area B
Park -
Main area C
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Table 2. Related domestic laws and acts

PES B2

=

SAZHE AL = 2 Aol tig FAA EFS A
Jote TR dFa o A "oz Aduld wE e
34 Al 7Fo] =(CIE 150:2003, Guide on the limitation of the
effects of obtrusive light from outdoor lighting installations)”
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Table 3. The environmental zone

. Lighting
Zone | Surrounding environment Example
El Natural Intrinsically dark National parks or

protected sites

Low district Industrial or residential

E2 Rural brightness rural areas
Medium district Industrial or residential
£ Suburb brightness suburbs
o Urban ngh district Town cen.ters and
birghtness commercial area

Source: Commission Internationale de I'Eclairage(2003)

Laws

Content

Enforcement rule of act on
urban parks, greenbelts, etc.
[attached Table 1]

7. Park management facilities
warehouse - garage - bulletin board - notice - light facilities - CCTV - waste disposal site - trash can - water pipe, well, solar
energy source(limiting to install in buildings and parking lots), and other facilities required to manage parks

Enforcement decree of the
act on the prevention of
light pollution due to
artificial lighting
article 2(Scope of lighting
facilities)

Lighting fixtures defined in subparagraph 2 of article 2 of "The act on the prevention of light pollution due to artificial lighting,
(hereinafter referred to as the “Act”) shall be any of the following fixtures: <Amended by Presidential Decree No. 25456, Jul.
14, 2014: Presidential Decree No. 25786, Nov. 28, 2014: Presidential Decree No. 27323, Jul. 6, 2016>

1. Luminescent mechanism and devices attached thereto that illuminate any of the following spaces for safe and smooth

night activities:

(a
b
(c
(d

) Roads defined in subparagraph 1 of article 2 of the road act

) Pedestrian walkways defined in subparagraph 1 of article 2 of the pedestrian safety and convenience enhancement act
) Parks and green areas defined in subparagraph 1 of article 2 of the act on urban parks, green areas, etc.

d) Other outdoor spaces designated by ordinance of the special metropolitan city, a metropolitan city, a special self-

governing city, a do or the special self-governing province (hereinafter referred to as “City/Do”)

Enforcement rule of the act
on the prevention of light
pollution due to artificial

lighting [attached Table 1]

Acceptable standard of light emission(related Article 6 (1))
1. Light facilities of article 2 (1)

Classification ‘ Lighting environment controlled zone _
Standard Applying hours Ref. value N ‘ 5 ‘ c b Unit
Vertical plane of a |from 1 hr after sunset to Under Ix
residential area 1 hr before sunrise Max. value Under 10 25 (Im/m?)

shRxZsE|X| M| 46 252018 4%) 17
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Table 4. Maximum values of vertical illuminance on properties

Application conditions | E1(x) E2(1x) E3(1x) EA(Ix)
Pre-curfew 2 5 10 25
Post-curfew 0 1 2 5

Source: Commission Internationale de 1'Eclairage(2003)
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Table 5. Lignting requirements for pedestrian

Walkways & paths Esc min(lx)
Parks in residential areas 5 2 2
City centre 10 5 3
Arcade and passageways 10 5 10

Ey ave(lx) | Ey min(Ix)

Staircases and ramps Ey ave(lx) | Ev min(lx)

Staircases | (a) on risers - > 2
(b) on treads > 40 -
Ramps > 40 -

Source: Commission Internationale de 1'Eclairage(2000)

® v)= [ES(Iluminating Engineering Society) 2+ [ESNA
(IMuminating Engineering Society North America)
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Table 6. Nighttime outdoor lighting zone definitions

Zone Definition

Areas of human activity where the vision
of human residents and users is adapted to
high light levels

LZ4
High ambient lighting

LZ3 Areas of human activity where the vision
Moderately high ambient | of human residents and users is adapted to
lighting moderately high light levels
LZ2 Areas of human activity where the vision
Moderately ambient of human residents and users is adapted to
lighting moderate light levels.

Areas where lighting might adversely af-
fect flora and fauna or disturb the charac-
ter of the area

L7Z1
Low ambient lighting

Areas where the natural environment will
be seriously and adversely affected by
lighting.

LZ0
No ambient lighting

Source: DiLaura(2011)
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Table 7. Pedestrian ramps, stairs, steps

Recommended maintained illuminance targets(lux) Uniformity targets over area of
] ] coverage
Tntensity of Horizontal targets(Ex) Vertical targets (Ev)
activity Zone j If different uniformities apply
Visual ages of observers where at least half” | Visual ages of observers where at least half (Eq: Ev)
<25 25~65 >65 <25 25~65 >65 Min: Ave Ave:Min
LZ4 E 4 8 16 C 2 4 3 4:1 5:1
LZ3 D 3 6 12 B 1 2 4 4:1 ( 150: ,11 )
. . . 5:1
Medium LZ2 C 2 4 3 B 1 2 4 4:1 (10:1)
. . 5:1
LZ1 B 1 1 2 A 0.5 1 2 4:1 (10:1)
LZ0 A 05 1 2 - 0 0 0 4:1

Source: DiLaura(2011)

Table 8. Design issues: Parks, plazas and pedestrian malls

Table 10. Standards for path, plaza and park

Design issues Design issues

Appearance of space &

. ©) Source/task/eye geometry (]
luminaires

Color appearance

(& color contrast) L Sparkle/desirable reflected .
highlights
Direct glare [ )

Light distribution on surfaces | © Surface characteristics (@)
Light distribution on surfaces | @ Special considerations x
Modelling of faces or objects | @ | Notes on special considerations | x
Peripheral detection [ ] Illuminance(horizontal) O
Point(s) of interest ©) Shadows ()
Reflected glare o IMuminance(vertical)  J

®: Very important, O Important, ©: Somewhat important, X: Not im-
portant or not applicable
Source: DiLaura(2011)

Table 9. General principles of lighting design

To offer good light conditions, we should consider following articles:
a) Proper light conditions for purpose of activity
b) Energy efficiency
c) Harmony with surroundings

Especially when you are about to set light conditions, it is important to
fulfill all conditions such as illuminance and its distribution, brightness,
luminance, shades, color, and color rendering.

Source: Japanese Standards Association(2010)

Uniformity | Outdoor Calor
Type [Mluminance of lighting renderien
(territory, work or activity) Em(x) |iluminance| limit Ra e
Uo GRL
High 20 - 50 20
Pedestrian | o, 4100 [ Medium | 10 - 50 2
traffic
Low 5 - 55 20
o High 50 - 50 20
Traffic in Medium 0 - 50 2
plaza
Low 15 - 55 20
High 50 - 45 20
Medium 20 - 50 20
Risk level
Low 10 - 50 -
Very low 5 - 55 -

Source: Japanese Standards Association(2010)
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Table 11. Main issues of interview with professionals

Degree of perception and reflection about nightscape of park

Current issues and problems of park lighting plan and constru-

B | Mainly considered nightscape factor in planning process of park

C | Needs and cooperating process in planning or constructing phase
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Figure 1. Study process
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Table 12. Criteria for site selection

30504 1A 7 AER o] FoiZ Lt Al

Standard of site-selection

Urban park which does not have any restricts in service hours

Urban park which was built before more than 20 years

Table 113} 7tk

=9 FAl=

(¢}
a

Urban park with size of more than hundred thousand square meter

Urban park with different land-use nearby showing different use

pattern of day and night time

2. At A

Urban park that has an archive of design documents
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a: Measuring point for walkway width over 4m

i

¢ Measuring points for space

Figure 2. Measurement method
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Table 13. Basic direction of lighting plan in Yeouido Park

Standard Content
Invulnerable to human body and equipment
Safety .
protection
Efficiency Saving energy and application of up-to-date
technology
Management Simple and handy system arrangement

Economic feasibility Considering operating expenses and durability

Reliahility Equipment with low rate of malfunction
Decorativeness Shape being harmonious with architectural space
Responsiveness Preparation to expected load increase
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Table 14. Proposed illuminance and installation method of Yeouido

Park
List Intensity of Lamp .
Area illuminance(1x) type Type | Function
Park 15~30 MH POLE
Bik 30 MH POLE
ike road Landscape
Walk 30 MH POLE light
Cultural yard 30 MH POLE
Pond POLE, | A
8 5~15 MHI/L | On the S
grass yard penetrating
floor .
light

4 ®
® = = ®
@ @ ® @ @ ® -
Yeouido Park
[ } \
Entrance Pedestrian area Program space
| | |
; Circulating trail Cultural yard
Main Sub e Korean traditional forest
entrance entrance ) Eco forest
Trail Green yard

Table 15. Proposed spatial lighting guides of Yeouido park

Area Spatial lighting method Shape of lights
- Eco-friendly and being harmonious Iﬁ/\
Bco | with nature H
forest + Considering the beauty of nature and ‘
activity of birds \ﬁ

- Applying to space with “up-light”

lighting method
Cultural | - Lighting plan with bright and lively
yard - Creating more active spatial lighting

plan with festival and recreation pro-
gram targeting the younger generation

- Area where has spatial contrast with
grass and high trees

Green + Mainly focus on harmonious light
yard effect with grass and trees

+ Use "up-light” methods together for
presenting a beauty of trees

Korean

trﬁzz?al + Lighting plan mainly focus on Korean i
traditional feelings L

9,
- Area with natural and comfort at- OS2
mosphere

- Circling roads throughout park and
it could be showing whole sizeand ‘
range of park 4{ }

i (o) TT :’ﬁ\w
Blke + Applying lights which has bright ~ |

way and clear conditions
- Mainly consider safety between bike
riders and pedestrians
- Providing people with comfort and
Pedestrian cglm Afeehngs L .
path - Lighting plan providing with atmos-

phere that makes nature and human
together
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Figure 3. Space classification system of Yeouido Park
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Table 16. Measured value of illuminance in Yeouido Park

Walkways Entrance Main space
Circulating trail Entrance @ Cultural yard

Ey: 7.15 / Range: 0.7~490

ZSE s e =%

Ey: 1335 / Range: 5.0~36.0

Ey: 2344 / Range: 7.0~94.0

Inner walkways

Entrance ®

Korean traditional forest

Ey: 358 / Range: 05~69

Eg: 976 / range: 52~225

Ey: 416 / Range: 04~365

Trail

Entrance @

Green yard

Ey: 081 / Range: 04~26

Ey: 3.3 / Range: 05~1738

Ex' under 1.0

Ey: Horizontal illuminance, Unit: 1x

AL, o= F7be] FRE LA FAL LT e FAS AR FAAME FE MR Soldes 2 S
ZR717-5 WA W] AR deEnh = GA3] YolA, Fu Aol d=xa fekow EIF ¢
fle A=Ak
(2) &4

ooEFde] FAAAE A #3sA, Tl W AFEA (3) Al 57
3 olg QA FE BEEHOR ofFolA Slon, £ AT SR 28 AT A o 232 dFo] I
< B A E2rh ydte] 2AF o AR ¥ ol T =3k e Al Fd W diEE 373
2 Eo 9] AA Eetetel A HAT Z7zkol A 71z mAE ek AR FAH.

FFAY FHE 2 FAWL 715 k2 A 71E2 E 2T AATE 2= 7% Bl JPHA e Bt
o Bx FAOIY AT T2 HA 7l 33 X viAE I AAEE 71E 2EAE X vAE F10] dREolile
0% Yeyth g F FAE AdARES vt o, ole T W 5] Mo} 2 21 0]9)9] 2.l )
3 wjAlEo] T AAE w¥ehs FHE, A FRloY 4 o] LEekA] dr, Ml sEH 2R thAskA] F3)
A0 ARAS B gEis S sk 30 A e T 2R B A A got 7|EAH F
T AAAERS} F A FE flo] TR 2 & Seke 27 S4E et Y 30 AHLR ofF
B3 A& Ao SAe wigehA] @2 Aol & ¢ ik B Stk
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Table 17. Detailed specification of lighting equipment in Yeouido Park

Table 18. Present light fixtures in Yeouido Park

Area Specification(W) Light source Type Qty.
Outer area MHL 2/250 Pole(7.29 m) | 58
Bike roads MHL 2/250 Pole(5 m) 82

Korean traditional | =y oy - s Metal Pole(564 m) | 27
forest haloid
Walkways MHL 1/175 lamp Pole(475 m) | 75
Samorpavilon |y 17 Pole(524 m) | 25
eco forest
0 Metal haloid .
Palgak-pavilion HQI 1/150 Jarnp(Pocket) Floodlight 7
Cultw yad | MHL 8/400 Mefgﬁg@éf“p' Hﬁfrht ;
under the shadow NA 3/400 sodium lamp (135 m)
Pond IL 1/100 Incandescent lamp |  Floodlight 28
Up-light for trees | PAR-56 300 Halogen Bollard 11

7 A A 3 Al AA A= 5000~6,000 K

2 S, ol 34 ditkert Wgdeolt fxzo]
7] otk U] TR 3 AH R FA 9
718 AFE- LAOE TEE 8 Yool & 4 9tk
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297179 74 Sk T 399 FF, 29, 717
P2 1hro} AT, T 23Es % 2AE 59
thE Table 173 22 49% q S
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A 297)4E £ 107AZ AZYSATH Table 18 3
). ZAAAZ N AAE 2 7= FET BkS WE &
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7179 Foleln AoIS £ AR Mok A 57179 )
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Outer area, walkways

Cultural yard under

the shadow

Pond-1

Pond-2

['YPE "H*

IL 1

[T —

100W

P

T t }i‘; |

J. f«rw»—ﬂ il

24N

¢ ]

--“)."-"F"' I
Korean Samo-pavilion

traditional forest Bike roads €co foregt' Walkways

palgak-pavilion

Source: Management Office of Yeouido Park(1999)
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