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Abstract

This study aimed to quantitatively and objectively select qualitative viewpoints in landscape evaluations for various
development projects. To address poor evaluation quality due to subjective selection in existing evaluations, it distributes
spatial information and floating population evenly across quadrants divided into 16 directions to improve quality. We
ensured a high landscape evaluation. Previous research has indicated difficulty in identifying clear viewpoints and multiple
gathering places mentioned in the law. Accordingly, this study combined floating population information based on the
16-direction method and telecommunication company base stations with existing spatial data. This combined data was
used to analyze landscapes based on public use points and overall directions. As a result, viewpoints were identified at
37 spots out of 48 quadrants, excluding the northern forest area and spots where viewpoints were obstructed by traffic
restrictions and buildings. Compared to the 14 spots in the existing analysis report, both the existing viewpoint (W = 9735,
p = 0.01062) and the viewpoint selected in this study (W = 10028, p = 0.0008406) showed significant results, concluding
that the viewpoint obtained in this study was superior in terms of floating population and visible area. This study enabled
the selection of viewpoints previously evaluated qualitatively through quantitative analysis, suggesting that more
quantitative viewpoints can be systematically extracted in the future.
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Figure 1. Method of the study
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Figure 2. L andscape status analysis
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Figure 3. 16-point compass and distances for near, mid, and
far views

Figure 4. The result of the combination of terrain and archi-
tecture using TinBuildingBurner.dll.
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Figure 5. Python GeoPandas library programming
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Table 1. Comparison of viewpoint analysis methods

Rese-

archer Viewpoint analysis methodology Characteristics Limitations
- Absence of consideration for facilities such as
A Visibility Analysis of visible areas using GIS buildings
analysis software - Difficulty in selecting various viewing points
Forward due to analysis of a single point
— Direction T : : AT ; : -
Visibility Analysis of multi-layered visibility - It is possible to find a specific landscape
B frequency analysis using the GIS program with  control point near the target site, but it is
analysis frequency difficult to find multiple gathering places
Viewpoint T - Absence of consideration for facilities such as
analysis T Analyze visibility frequency by buildings
visibility : A e . : . . .
€ f analyzing existing visibility analysis - Scenic control points by multiple points can be
FEQUENCY in th directi found, but it is unclear whether th
analysis in the reverse direction ound, but it is unclear whether there are
Reverse multiple gathering places or not
— direction e
nalysis o S . ; i i o
building Analysis by running reverse visibility Itis possible to consider building faC|I|t|esl, but
D T it is unclear whether or not there are multiple
backward  analysis in buildings :
Seiieh gathering places
visibility
. . - Only the height relationship between the object
Sight curve surface gggﬂf’g}f@ﬁg{?ﬁ g‘?}'ggﬁab;;;vﬁ]e?he to be viewed and the object to be controlled by
Sight curve a@nalysis view object from a single point the landscape is valid, and it is difficult to
surface consider the entire area
analysis Multiole sight curve Overlapping the data analyzed by - Consideration of the height of the area through
F surfage 9 the time curve at any multiple multiple municipal grains may be made, but the

viewing point

absence of a role as a landscape control point

A Choietal (1997), B: Lee et al. (2009), C: Park and Um (2013), D: Shin et al. (2018), E: Choi et al. (1994), F: Lee (2010)

Table 2. Comparison of data from previous studies with data from this study

Classification Prior research data

Major road junction of the local government road ledger

Figure information and attribute information

Data for this study

Space information data on roads determined by facilities
among national spatial information

Building group layer among road naming

Major Facilities ?
project systems

Building data, Naver map, and Kakao map POl among
digital topographic map 2.0 layers

Bridge and overpass Road facility data

Bridge layer among digital topographic map 2.0 layers

Pedestrian-only pathway
and walking trail

Numerical topographic map (general road)

Landscape district among national spatial information

Open spaces such as

parks and squares Plazas, etc.

Continuous Cadastral Maps Including Parks,

Facility determination data among national spatial
information, Naver Map, and Kakao Map POI

Cultural Property

Cultural property spatial information data

National and provincial cultural properties among national
spatial information

Floating population

Daily average floating population data in Suwon City
provided by public data portal

Source: Adapted and edited from the research by Kang et al. (2013)
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Table 3. Criteria for selecting viewpoints among guidelines for natural landscape review for development projects, etc

Classification Criteria for selecting a viewpoint

- Select preliminary viewpoints for analysis and then determine the key viewpoints.

- Select near, mid, and far views as a basis from various directions and distances.
Viewpoint Location - Choose near, mid, and far views from each direction and distance to capture the appearance of the
Map regional landscape from various angles.

- Include near, mid, and far views, and consider the direction when selecting key viewpoints.
- Select multiple key viewpoints and provide reasons for selection.

- Select key viewpoints and, if necessary, establish the actual visible range through visibility analysis.
Visibility analysis - After determining visibility through visibility analysis using 1:1,000 and 1:5,000 scale topographical maps
and field surveys, make a selection.

- The main viewpoints are selected in consideration of the places where there are many users, and if
necessary, the scope of the view is prepared through visual analysis

- Nodding points on major roads with large populations or movement (see criteria for selecting viewpoints

Utlllzatlon_ . when creating landscape simulations)
characteristic ; T : : 1 : :
- A space with utilitarian sense of place centered on public activities or a point of high frequency of use
(including a walkway)
- Collection of local residents’ opinions
- An area with a view of a particular value
Landscane - An area with a view of the characteristics of the local natural scenery
Pe - Including the foreground of the main entrance and foregrounds featuring major landscape resources as a
characteristics
backdrop.
- Points around the site where you can observe the main planned facilities
- Areas where the existing landscape undergoes significant changes due to the plan.
A significant change - Points where the maximum cutting height and embankment height of places with significant changes in

the existing landscape are visible.
- Points where it is possible to compare and analyze the presence of shielding by the hinterland greenery
and harmony with the natural terrain skyline.

in the landscape

Source: Guidelines for Natural Landscape Deliberation on Development Projects, etc. (National Legal Information Center, Environmental Ministry
Regulation No. 726)
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Table 4. Criteria for selecting a viewpoint in a linear project

Classification Criteria for selecting a viewpoint

PIdspents tourist convenience data of cities,
counties, towns, and dongs
Hill A hill with a good view
Toufstroa Pa_xrklng lot Iogated on a tourist road
with a good view
A temple with a good view as a point of
?ettlements, view around the village and a point of
emples, Etc ;
view close to the area
Outdoor activit A site with a good view of outdoor
facility y activities such as campsites, hiking

trails, and natural sidewalks

The point where the section of the
route can be viewed as the closest
point to the section (e g., the cut
surface) where the influence is
considered strong from the
segmentation data

A general road
(More than a local
road)

Source: Guidelines for Natural Landscape Deliberation on Development
Projects, etc. (National Legal Information Center, Environmental
Ministry Regulation No. 726)

Figure 6. Major road junction analysis points
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Figure 11. Cultural property analysis point
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Figure 12. Floating population data
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Figure 13. Existing viewpoint



Table 5. Existing report viewpoint

Distance to the
View : center of the : Classification of reasons for
No. Gilance View location analysis target Reason for selection S ction
area
Suwon City Specialized Park viewpoint in the center of  Landscape change prediction
VPoot Near Nursing Home 53m the planned district point
Aiigiparad chanaepoidron Landscape change prediction
VP002 Near Dongjin Apartment 79m the south side of the planned P oin? P
district P
\VPOO3 N Central District Tax om The interior viewpoint ofthe  Landscape cha_nge prediction
Service planned district point
Entrance to Gyeonggi . . . .
Vehicle and residential traffic ; ;
VP004 Near Human Resources 232m congestion occurrence point Floating population
Development Center
VPOO5 Wi Yonggwangsa 103m Expected viewpoint fornearby Landscape cha_nge prediction
residents point
Gwangju Lee's ancient ViwpanEDFhistenicaland Nearby landscape resource
VPO06 Near H 184m cultural landscape resources . 3
ouse e viewpoint
around the planned district
VPOO7 Near Jeongja Culture Park 393m Whete dilal e n_umber of park Floating population
users and vehicles pass by
VP008 Near North Water Source IC 368m Point of high vehicle traffic Floating population
VP0O9 Mid. Imok 2 bridge 579m PFOJEC'Fed viewpoint fromthe  Nearby larjdscape resource
river (Seoho river) viewpoint
A point with a large floating
VPO10 Mid. Hyojamun intersection 756m population at the southern Floating population
intersection
VPO11 Mid. In front of Imok Middle 855m Expgcted change in landscape Landscape cha_nge prediction
School in school-dense areas point
An open-air concert hall in Where a large number of park : :
VPOTZ Far Manseok Park 1.131m users and vehicles pass by Floating population
VP013 Eaf A parking lot in Manseok 1,094m Where a large n_umber of park Floating population
Park users and vehicles pass by
VPO14 Eip Suwon Sports Complex 1712m Facilities user and vehicle Floating population

Entrance

traffic occurrence point

Source: EIASS Environmental Impact Assessment Information Support System (Decision (Change) of Urban Management Plan (Jangan District Unit Plan
Area Use Area and District Unit Plan) at 193 Wavelength-dong, Suwon) Part of the report "Suwon Wavelength-dong District Unit Plan Strat-
egy_1013_Impact on the surrounding natural landscape-Fpdf" excerpt and adaptation

Table 6. Analysis of viewpoints in existing plans
2k2} 21.43%S AA3FaL Qlof TRE 2o A 2] A Wk 3

Number Number

Classification of Ratio  View E Ratio FAHOE B8l QIS o 4= % tHTable 6)(P1gure 13).
points (%) distance points (%) o M Zip)

Heating 7 5000  Near 8 5714

pop:latlon 1) 15 ZUXJE S 20}

e o ar o e | VI EBR VIR0 RN BN S0z

Egﬁﬂio” ' ' | 2km A% Wl BAAEE & 12080802 A= 0)F

ety 7 B4 =3 A3 7HA "o 0wl A (EA A vzt

o o)

landscape 5 K E5f 5 A Al AH)E AT B4R HE F 467X H o2 A E I

L?:ﬁl;gﬁt T35t B7FA] A1HS A LIS 46770 A 5 5Y AHEHOA

Sum. 14 100.00 Sum. 14 100.00 A glol &2 A2 7H BAe] 7 ol vBu= Fhe

=0
241 Melsigon olo] uhe 2% 2uge 377) AHOR e
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Table 7. Number of final viewpoints selected in this study

Number  Number of ;
— of non-visible Denberof
Classification : final
analysis  excluded . s
points points F
Major road junction 46 21 2
Major facilities 127 44 11
Bridge and overpass 13 8 1
Pedestrian-only pathway
and walking trail T 2 16
Open spaces such as 166 a3 6
parks and squares
Cultural property 62 52 1
Sum. 1,208 467 37
wcH(Table 7).

VA A3t 27, $74, 97300 diF ¥ 487) AREHo] diste]
487119 Z=rg7o] A/g=lolof sht 377K =Rt A A2 &
T35 945 9 A A=A A9} Zo) F3o] ARt
FEAT dlolE 7t EASHA] FAY R-5UF HlolE= S48t
U A B0l F2E oge] 2 ozA 7M7) gl A
o] 117) W17} AREH) A BABIA7] 2] Ao 24
=]k,

EZ 4 20 F 7HA BFo] & AL GHS IARF
B9 F E4UFANA 71 BH o] 7HE w2 o2 BAEY
o, AW M &AM BEES FAY Y A8
2o ¥2 202 EA 5 ArKTable 8)Figure 14).

2) 7|& EMX|EDte| Hlw
71& AR A F 147] Aol thste] A BAL AA8)

wit {1
| Legend
o Final Analysis point

Figure 14. Final analysis point results

210 "SEAEL 59 MBS (2024)

ek, o] % 37 A7 (No.010, No.012, No.013)-2 7}4] HH o]
0m' o2 VEPEAL, 22 AREHoA 48 2)3g0] 23 (No.001,
No.005)°]%tHTable 9).

E3E 7]E AgA = 4871 AR F 1371 2451 A
o= #YdshA] ZHE Ho] Ao & AtollM= 3770 AREH
of ai=A 2ol vehd, ohegt WaklA 2% HHE wiot
o 4= ik

£ ol A= A Bt 15205 dlolEE o8-8t EAAt
Y 2km HiH] 7]E 2YAHL & A4 A8 29A HY fF
QAT BE A0} Mann-Whitney U A74,” & 53] 24319
o} o] AR F 51 RE 7He FY Aol7t fYulRAE T
a}7] 18l AM-E e

4 Az}, B4 At 99 2km tiH] 7] 2HRH(W=9735,
p=0.01062)2} -4 tjAF G 2km ofju] 2 A7 47 2YAF
(W= 10028, p=0.0008406) ZF0l|A] et 7Hdo] == ict,
ol 7|& 2YAHY B A A YA BF B4t B
% 2km tH] F5U17F o B2 Aol 2 £33 rks AE
oulgit}, 3], £ A+ AFRUAFH S p-gto] 0.0008406 =
Ul A et e ng2 B4 i Y 2km o] & A 414
2R F5AFE 27t ol f-ouit 2oz sjaE 5 9l
CHTable 10),

F7HLR, 7|E 2R oM & d+ A3 28REY +
FAF 2 Zolo] A= Mann-Whitney U HH 9
P-valueE Bluslo] 7|& YA [ 2 A+ A 2LAH A
o19] &8+ 4ol FYvlsHA thEXE Hsile uff &
A+ 2YAH] 71E 2RAHET F5UH7F =2 A Gof o
Z Bxelo] glrks 2L oJulghttal 34d <= SlckFigure 15),

£3] 71& A AAE 2 FoN ARE AHAE, T
A5 ofel2ord o, ThAF FAEe] A EA A7} b

Comparison of floating population

8000
I

Floating population
0 4000 6000
L 1
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T
Analvsis
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Figure 15. Comparison of floating population



Table 8. Analysis results of this study

Point Daily average

numbers of VP name Xcoord. Ycoord. Zcoord. Quadrant floating Visil(:j!;)area
this study population

001 d001_roadintersect_vp003 199856 423,638 a9 Near E 576 26226
002 d001_roadintersect_vp038 199,026 423,322 74 Near W 21484 23252
003 d002_mainbuildingpoint_vp001 198,827 424879 112 FarN 943 163.49
004 d002_mainbuildingpoint_vp003 198,660 423407 63 Mid W 917.61 76.96
005 d002_mainbuildingpoint_vp004 198,628 423,499 64 Mid WNW 53044 1,686.16
006 d002_mainbuildingpoint_vp031 198926 422,600 60 Mid SW 165432 163.49
007 d002_mainbuildingpoint_vp046 198,786 422,864 59 Mid WSW 1,601.62 8.62
008 d002_mainbuildingpoint_vp088 200,060 422,882 66 Mid SE 713562 9.07
009 d002_mainbuildingpoint_vp094 199,651 423,149 69 Near SSE 2,683.46 1,686.16
010 d002_mainbuildingpoint_vp101 199,791 423,457 83 Near ESE 58.88 163.49
011 d002_mainbuildingpoint_vp102 199,206 423,262 75 Near SW 1,147.03 19,247.22
012 d002_mainbuildingpoint_vp116 198,169 423917 72 Far WNW 125623 8.62
013 d002_mainbuildingpoint_vp127 199,778 423,233 72 Near SE 79913 271.36
014 d003_overpass_vp003 199,706 423,762 112 Near ENE 227 14853
015 d004_path_vp001 200,889 424,044 224 FarE 512 111.53
016 d004_path_vp004 200,130 423,791 a5 Mid ENE 91.71 196.60
017 d004_path_vp005 199,948 423,688 a5 Mid E 9927 17.63
018 d004_path_vp017 198,839 424,464 87 Far NNW 114.42 303.05
019 d004_path_vp033 198,822 424,285 81 Mid NNW 59.04 17.05
020 d004_path_vp061 198,947 423,625 81 Near WNW 117.85 111.53
021 d004_path_vp097 199,393 423,079 67 Near SSW 91062 303.05
022 d004_path_vp105 199485 422,986 64 Near S 155439 17.63
023 d004_path_vp106 199,502 422977 65 Mid S 155439 56859
024 d004_path_vp204 200637 422239 57 Far SE 2,707.13 196.60
025 d004_path_vp251 201,180 422,736 67 Far ESE 681.18 111.53
026 d004_path_vp310 200,602 421874 57 Far SSE 3,792.98 75.81
027 d004_path_vp416 199,184 422614 56 Mid SSW 71012 56859
028 d004_path_vp506 199,829 421,665 50 FarS 2,090.49 56859
029 d004_path_vp55b1 198,048 422,367 56 Far WSW 1,104.22 111.53
030 d004_path_vp636 199,938 422,739 62 Mid SSE 5,639.86 568.59
031 d005_park_vp021 198,400 422,178 50 Far SW 497 .80 21352
032 d005_park_vp032 198326 423998 77 Far NW 133.77 603.15
033 d005_park_vp085 199,249 423,335 77 Near WSW 1,050.45 446272
034 d005_park_vp089 199,111 423,661 82 Near NW 17612 23991
035 d005_park_vp094 199,079 471,965 56 Far SSW 2016.14 601.45
036 d005_park_vp133 198354 4234156 60 Farw 128517 601.27
037 d006_heritage_vp049 198,781 423,747 71 Mid NW 356314 604.88
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Table 9. Compare and analyze with the existing plan

Existing Plan Results of this study
; Daily Classification of Point o :
Visible Visible  Daily average
No. VP name area afllverage i reasons for selection nu;nzers area ﬂ‘;ating :
’ F oating of this 2 .
(m’) population study (m*) population
ooy SuwonClty Specialized o553 gog7s  Nearse  LENOSCEpEChANGE  gy1n oypap 799.13
Nursing Home prediction point
002 Dongjin Apartment 451619 89128 Nearssw -andscapechange 021 303.05 910.62
prediction point
o3 CenualDistrictTax 14715537 174703 Nearsw  -andscapechange 011 1924722  1147.03
Service prediction point
Entrance to Gyeonggi
004  Human Resources 694.11 156286 Near WNW  Floating population 020 111.53 117.85
Development Center
Landscape change
005 Yonggwangsa 286.67 79913 Near SE prediction point 013 271.36 79913
o0p Gwangjuleesancient 55494 9eg346  NearsSE  Nearbylandscape 009 158615 268346
House ' et resource viewpoint e e
007 Jeongja Culture Park  204.86 42533  Mid WSW  Floating population 007 862 1,501.52
008 North Suwon IC 58288 214 Mid NNW  Floating population 019 17.05 59.04
009 Imok 2 bridge 3883 46639 MidwNw Nearbylandscape 005 158615 530.44
resource viewpoint
010 Hyojamun intersection < 97921 Mid SSW  Floating population 027 568 59 71012
In front of Imok Middle Landscape change
011 School 116.55 17352 Far NW prediction point 032 603.15 133.77
An open-air concert hall . :
012 E ool Dtk = 1,023.78 Far SSE Floating population 026 7581 3,792.98
g3 PAKIAG 'F‘,);r'g Wasseal 368.89 FarS  Floating population 028 568.59 2,090.49
Suwon Sports Complex ; :
014 E 167.03 2,338.81 Far SE Floating population 024 196.60 2,7/0713
ntrance
Table 10. Mann-Whitney U Test result
Comparison group W-value P-value Alternative hypothesis
Analysis target area g : . ;
e 9735 0.01062 Existing viewpoints have mé)éea Egla’[;;g population than women to
Existing viewpoint Y
Analysis target area . . . . .
s 10,028 0.0008406 The viewpoint of this study has more floating population than the

Viewpoint of this study

area to be analyzed
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