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ABSTRACT

The Natural Landscape Rating System was introduced in the amendment of the NATURAL ENVIRONMENT
CONSERVATION ACT in 2006. For landscape preservation, the system aims to consider the effects of development projects
or plans implemented in a natural landscape on skylines, scenic resources, and view corridors. Currently, a lack of consistency
in standards for determining Landscape Control Points (LCP) to assess landscape impact lowers the accuracy and reliability
of the assessment results. As the perception of and the impact on a landscape varies, depending on the location of the
LCP, it is necessary to establish a reasonable set of criteria to select viewpoints and avoid unreliability in the assessment
due to unclear criteria. The intent of this study is to propose an objective and reasonable set of criteria for LCP selection
to effectively measure the impact on the landscape from development projects that anticipate a change in the landscape
and, ultimately, to suggest basic analysis methods to assess the landscape impact of development projects and to monitor
the landscape in the future. Among the development projects affecting natural landscapes, as reported in the statement
of the environmental impact assessment, cases of construction of a single building or other small-scale development projects
were studied. Four spot development projects were analyzed in depth for their landscape impacts, in order to make
recommendations for the LCP selection procedure, which aims to widen the scope of selection according to the direction
of viewpoints from the target site. The existing results of analysis based on LCP have limitations because they failed to
cover the viewshed of the target buildings when there are topographical changes in the surroundings. As a solution to
this problem, a new viewshed analysis method has been proposed, with a focus on the development site and target buildings,

rather than viewpoints, as used in past analysis.
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Table 1. Related preliminary research to selecting the LCP and viewshed analysis

Researcher Target object LCP selection method Main contents
a Large-scale development project According to building height Multiple LCP viewshed analysis
b Forest landscape development project According to viewing distance Viewshed gr}a}yms for consider lagqscape .
elements, precision levels and composition ratios
c Golf course development project Guidelines for natural lands?ape review Reverse-viewshed frequency analysis
on development projects
d High-rise residential district development project Guidelines for nafural landsgape review Visual impact indicator(VII)
on development projects
e High-rise residential district development project Traffic, view direction(8 bearing) Viewshed analysm. view point evaluation
index(VEL)
Direction of view, viewing distance, . . .
f High-rise residential district development project space characteristics, density of use and Vlew.she.d. analysis of d?S“Tlg“.l?h between
visibility areas and invisibility area
landscape values
g Around the cultural heritage Terrain analysis(ridge) Viewshed analysis, perspective drawing

a: Lee, ef al(2009), b: Ko, ef al(2012), c: Park and Um(2013), d: Lee, ef a/(2008), e: Choi, et al(2011), f: Cho and Kwak (2007), g: Lee and

Kim(2012).

Table 2. Consideration of LCP selection criteria

Division

Consideration of LCP selection criteria

According to use
characteristics

- Prepare space for observation based on viewshed analysis, if necessary, in the most frequented places
- Densely populated areas or main roads with heavy traffic
- Spaces used for public activities or the public good frequented spots(including trails), according to the

opinions of local residents

To be considered

in selecting LCP According to landscape

characteristics

- Areas with views of scenic landscapes with special value

- Areas with views of characteristics of the local natural environment

- Areas with panoramic views of a main approach or major scenic resources

- Areas surrounding the development site with views of key planned facilities

Remarkable change in
landscape

- Areas with remarkable changes anticipated in the landscape due to project planning
- Comparison and analysis of whether development results will block the view of surrounding green areas

or if they will blend harmoniously with natural skylines

Ministry of Environment(2015) "Guidelines for natural landscape review on development projects,.
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BA Aldo 7 TRy, 24 F7. 979 Agdl uel 29 Akste] 7HAG A B7IN GG S EEde AR )
Ae ARG AR A 712 A - EHA faae 48 B Y E| Ao, AZAH] o, AZAHAA ] 2 i
A OAAE FA07 sk, AF UL s 2 Eg 2 AY 5 et B HEEe] THH SR st vt
2 2207 3] 7}z 20 2HE uhA 500mE 27, v Al o5 gl ZRAA o] M AP o tH(Figure 1 #5).
lkmE 37, ¥4 ke 9402 AN 9ok HE =29 7PA S B4 e ARATE Sl B ol 7
A2 7 EA A A B AR 2% e E 2 A, TN 24, AFE B4, te AFE 24 471
IS AR F AAIEE Ak T, o)§ B4, AR & ZIPIAY 2ANS 7T 4 Ark(Table 3 %), A
d, AAg ZAwstel whet Fo FEARe] W, AAE &7 242 R A E B e doR &
7120 JAste] JHEAI O] o] NYEHES 2 A &ote] FRE 2P Fe PHOE o] fHEHe AR
Agit, & Yo R AR, THAAY A4S AAste BEas
Viewsr 1 & viewsr2 &

-
%
&
&
2
2
2
7
b
2
g
4

Viewshed 1 W Viewshed 2

Seen Not Seen Seen

Figure 1. Viewshed analysis
Source: http://www.innovativegis.com/basis/mapanalysis/topicl5/topicl5.htm

Table 3. Viewshed analysis method

Researcher | Viewshed analysis Definition Analysis method Note

Analyzes the viewshed of the
Reverse-viewshed surroundings from the target

- Improves accuracy of landscape im-

- Reverse the viewshed analysis
pact assessment

- Select points with view concerns as

frequency analysis area, contrary to previous - Reduces unnecessary LCPs to be se-
LCPs

methods lected
. - Convenient to determine significance
Al.l analys1s prese'nted as an - Presents results of the viewshed fre- of the viewshed in a large apartment

. arithmetic operation of the . .
Viewshed . . quency analysis from multi-layered mul- complex or a new town

B . frequency analysis of multiple . . . . . .
frequency analysis viewpomts Multile LCP to tiple viewpoints as frequency using an | - As it is represented as frequency, it
Wpo P arithmetic operation is possible to identify important ob-

viewshed analysis ; .
servation locations

Analyzes the difference be- - Analyzes the difference between topo-

tween line of sight and topo- graphic heights and line of sight from *Line of sight: an imaginary line to

C Slght*su;faoe graphic heights difference where a viewer observes the view tar- project the s¥ght'of a viewer L
analysis . . . . - Surface of sight: A surface consisting
analysis in height between get frequency analysis of multiple LCP of 2 number of lines of sight
the sight-surface and terrain to viewshed analysis e
- Identifies criteria for views and mul-
Analyzes the difference be- ti-viewpoint - Provides objective results of the plan
Sequence ) ) L ) . . ) .
D sieht-surface tween line of sight and topo- | - Sets minimum and maximum view lines for mountainous skylines
& . graphic heights from a within the view distance and identifies | - Used to regulate the height of build-
analysis o . A .
multi-viewpoint an angle where the two lines cross at ings

the spot of equal height
A: Park and Um(2013), B: Lee, ef a/(2009), C: Kim and Kim(2008), D: Han(2011).
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Table 4. Overview of the site
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Division

Project
location

= N >

Around 38-1, Jo-eup-i,
Baeksa-myeon, Icheon-si,
Gyeonggi-do, South Korea

Around 115, Baekbong-ri,
Baegam-myeon, Cheoin-gu,
Yongin-si, Gyeonggi-do,

South Koreaa

Baegam-myeon, Cheoin-gu,
Yongin-si, Gyeonggi-do,

Around 526-5, Deokpyeong-ri,
Majang-myeon, Icheon-si,
Gyeonggi-do, South Korea

Zone

Planning management areas,
agriculture areas

Planning management areas

Planning management areas,
natural green area

Planning management areas

Period

2016.07.~2018.06.

2015.06,~2017.05.

2015.09.~2017.07.

2015.12.~017.11.

Total area

38,388’

44,747’

Project
range

Building site: 37.5%, parking:

3.1%, landscape: 11.2%, other

land: 29.3%, road: 8.8%, rest
area: 6.4%, road retention: 3.7%

Building site:39.8%,

parking:3.5%, landscape: 16.8%,

slope:3.3%, other land: 29.6%,
road:5.7%, rest area: 1.3%,
road retention:2.0%

Building site: 38.3%, parking:
3.2%, landscape: 19.3%, slope:
4.9%, other land: 30.1%,

Building site: 38.6%, parking:

6.6%, landscape: 12.7%, slope

green: 0.9%, other land: 20.2%,
road: 15.9% rest area: 50%

Architectural

form

2nd basement~3rd floor

2nd basement~3rd floor

1st basement~4th floor

2nd basement ~4th floor
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Table 5. LCP characteristic

Divicion Preliminary LCP Selected LCP
alb|lc|d|a|b|c|d
Closetange view | 2 | 2 | 4 | 2 |2 | 2| 3| 2
Distance | Mddle distance |3y b g |y | g | 3
view
Distant view 31313 |2|1|-|2]-
Farmland 1|13 |1 |1]-]1]-+-
Selection Road 416112324113
accorf;:g © Paceoflving |3 |12 |1]2]1]2]1
characteristics Stream SO O R I O
Etc. -3y 2 11121
Total LCP 819 |1 |7]5|6]7]5
2 A7 F2 2R AR Agke el Bl R =
e T4 2% ARE Aeich SAGTEIIA A
A 4329 ARiES el AgE A5E EHE E8sie 7
A AFARL A5E FE, =0l #e L B
A 2 Ao AAsolh Al 432 d5=9 ¥
B7F SEalGl, 45 AR w02 AYHAT AYE A
AR} A5E JRE FHsk 4~07 2 A Hxet
Ao Folst AFE] EolE I =0l Fhs FEAUT
(Table 6, Figure 2 %)
Table 6. LCP of targeting view object
Division a b

Location| X(TM) | Y(TM) |Height(m)| X(TM) | Y(TM) |Height(m)

LCPO1 | 2430756 | 4238194 | 800 | 2353349 | 4045441 | 1344

LCP02 | 242.924.0 | 4237934 | 800 | 2352635 | 404,390.6 | 1344

LCPO3 | 2429180 | 4238490 | 900 | 235296.6 | 4043756 | 1344

LCPO4 | 2430649 | 4238759 | 900 | 2352876 | 404.359.0 | 1344

LCP05 - - - 235,189.9 | 4044055 | 1464
LCP06 - - - 2352455 | 4045815 | 1464
Division c d

Location| X(TM) | Y(TM) |Height(m)| X(TM) | Y(TM) |Height(m)

LCPO1 | 2331094 | 4088292 | 1500 | 2322750 | 4141711 | 1056

LCP02 | 2331829 | 4087628 | 1400 | 2322750 | 414,0804 | 1264

LCP03 | 2330445 | 4086094 | 1400 | 232057.2 | 414,0804 | 1090

LCP0O4 | 2329714 | 4085986 | 1500 | 232,057.2 | 4140518 | 1120

LCPO05 | 2329356 | 408,630.6 | 1500 | 2319983 | 414,061.8 | 1364

LCP06 - - - 2319988 | 4141711 | 1264
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Figure 3. The existing viewshed analysis
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Figure 4. Viewshed analysis of targeting view object
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Table 7. Viewshed analysis of preliminary LCP
a b c
The existing Vlef?:f ;“hflyﬂs The existing Vleovflt"laerd ;?aly“ The existing Vlegf?:f :t‘i“alysm The existing Vlegs};:f ;?alm
Division | viewshed analysis . 8 . s viewshedanalysis . 8 'ng viewshed analysis . g .ng viewshed analysis . & 'ng
view object view object view object view object
Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio
(m?) (%) (m?) (%) (m?) (%) (m?) (%) (md) (%) (m?) (%) (m?) (%) (m?) (%)
1 1,827,100 14.88 179400 146 | 3169300 2573 423900 344 | 3364700 1366 4129001 168 | 1999700| 16.26 219200 227
2 1,079900| 880 284300 232 | 1559,600| 12.66 4663001 379 | 1430800 581 | 1027400 417 | 1156800 941 674,700 549
3 625500 509 329900 269 79,000 649 439,700 357 925600| 376 823400 334 | L017,100| 827 202,600 165
4 226600 185 | 3049.600| 24.84 369,600  3.00 505600  4.10 821,600 333 757,000 3.07 462,700 376 205300 224
5 31900 026 - - 27,0000 233 390000 317 523500 212 | 5911000 2399 193900 158 | 1978100 16,09
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Figure 5. The existing viewshed analysis
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Figure 6. Viewshed analysis of targeting view object
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Table 8. Viewshed analysis of selected LCP
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a c d
The existing Vlegs?aerd ;x_lalyas The existing Vle:;sl;erd ee:lalyss The existing Vleovf/sl;erd ;lealyms The existing Vle:;s};d ;niyms
Division | viewshed analysis i 8 .mg viewshed analysis . 8 .mg viewshed analysis . 8 .ng viewshed analysis i 8 R
view object view object view object view object
Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio | Measure | Ratio
(m?) (%) (m?) (%) (m”) (%) (m?) (%) (m?) (%) (m) (%) (m") (%) (m?) (%)
1 10,200 25.63 - - 13,100 39.22 - - 24,000 35.35 - - 10,600 17.32 200 033
2 16,500 41.46 200 050 2,900 868 200 060 | 14,900 2194 1,600 236 | 31300 51.14 1,500 245
3 7,500 1884 3,000 754 1,800 5.39 600 180 | 15,000 22.09 1,200 177 3,800 621 200 033
4 - - 5100 1281 300 0.90 800 240 2,700 398 1,400 206 400 0.65 400 0.65
5 - - 31,400 7889 - - 1,000 299 1,100 162 | 63700 93381 - - 1,900 310
6 - - - - - - 30,800 R.22 700 1.03 - - - - 57,000 9B.14
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Figure 7. Effectivity of LCP(field survey)
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Figure 8. Viewshed analysis of targeting view object
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