KSCE Journal of Civil and Environmental Engineering Research ISSN 1015-6348 (Print)
Vol. 42, No. 4: 581-590/ August, 2022 ISSN 2799-9629 (Online)
DOL: https://doi.org/10.12652 /Ksce.2022.42.4.0581 www.kscejournal.or.kr

Regional and Urban Planning X9 9 EAAY

& BUE AACHGIS HAl THBIHE - A4S SO -

QAN - UFTH
Yu, Yeon seo*, Kim, Jong gu**

GIS Macro Evaluation System for Urban Walk - Focusing on Busan -

ABSTRACT

It is important to create a decent pedestrian space in order to realize a public space that can ultimately improve the quality of life based
on guaranteeing people's right to move while also enhancing urban activity. The goal of this study is to develop a pedestrian path
evaluation system in order to lay the foundation for data construction leading to the creation of such elegant walking space. First, a
basic system was established in keeping with factors and the space, and this system was used as the basic framework of the study. The
trends identified in the literature can be divided into eight categories, denoted here as: Walking safety policy, Walking focused plan,
Recognition transition, Transportaion system, Activity-linked walking, Facility utilization walking, Nature and history linked
walking and Content convergence walking. The macro- and micro-indices and factors mentioned in related studies were synthesized
and classified, and the basis for universality and differentiation was established by integrating them. Next, according to the basic
composition of the walking system, Walking potential and slope safety in the Safety category, Basic walking connectivity and Traffic
linkage in the Efficiency category, Walking arrangement and Rest convenience in the Health category, and Resource connectivity and
Activity abundance in the Comfortability category macro evaluation system of the eight categories were established and a
corresponding measurement method was developed.

Key words : Walking, Ambulation, Evaluation system, Walkable city, Urban design
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Table 1. Case Studies about Indicators of Pedestrian Ways
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Safety Efficiency Healthy = Comfortability

Fig. 1. Composition System of the Walking Environment (Data. BDI
(Park, 2018), “A Basic Concept Plan for Busan Walkability”,
reorganized from pp. 36-39)
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Main contents

Survey Lim and Kim(2011)
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GIS Joo et al.(2011) / Park et al.(2007)

Note. Based on papers searched in relation to walking indicators from 2000 to 2019.
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Fig. 2. Composition System of Walk Space
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Fig. 3. Walk-Related Case Trends (Data. BDI(Park, 2020), “Masterplan For Busan walks”, reorganized from pp. 12-14)
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Table 2. Rearrangement of Major Contents Related to Pedestrian Way Evaluation Indicators

Safety

Efficiency

Healthy

Comfortability

* Road surface status, Management

status, Maintenance status

Lighting facilities, Night walking

wires

* Pedestrian obstacles, Neutralization of

* Facilities to support pedestrian

* Sidewalk packaging
* Planting, Landscaping,
Amount of recording

* Sidewalk, Sidewalk ratio,
* Increasing exchanges
among residents

volume convenience * Street trees, Street trees | * Road traffic, One-way
Path * Slope, Sidewalk slant * Transportation support facilities and and green areas traffic
* Crime prevention, Local crime facilities for the disabled * Flower bed
* Relationship with road, Separation with
road, Separation facility with road
* Parking, Vehicles
* Percentage of pedestrians killed in * Continuity of sidewalk disconnection, | * Rest facilities, Public * Average walking speed ,
traffic accidents Crossing opportunity facilities, convenience facilities Density
* Vehicle speed, Vehicle speed limit, Crosswalks, Crossing facilities * Street facilities, Public * Hygiene, Maintenance
speed * Public transportation (Station) benches status, Trash can
* Traffic calming facilities, Traffic * Curve and cross section processing * Buffer facilities, Buffer | * Pedestrian traffic flow
calming techniques, and deceleration | * Pedestrian vehicle entrance and exit space rate
. facilities * Reduction of smoke, * Reflect regional image
Connection | , Public transportation (Linkability, noise, and air pollution
Alternative convenienc)
* Vehicle traffic and traffic volume
* Vehicle control, Road capacity, Traftic
control, Vehicle control
* Motorcycles running across the road
and bicycle paths on the sidewalks
* Surface continuity, Fence status * Installation of guidance facilities and | * Comfort and maintenance| * Cultural and historical
* Building exterior information signs * Parks and public spaces facilities, Commercial
* Support for transportation expenses convenience facilities
Exterior * Parking lot status * Natural scenery

* Construction area, abandoned house

* Creating a traditional
theme landscape, Theme
street

Note. Based on papers searched as walking indicators from 2000 to 2019, Integration of overlapping elements.

Table 3. Rearrangement of Main Contents Related to Pedestrian Way Component

Safety

Efficiency

Healthy

Comfortability

Packaging, Sidewalks
Slope, Stairs

* Telecommunication and

telecommunication facilities

* Street trees, Trees

* Green area separation * Human

* Street length, Street width

Path * As an escape from fire, * Signboard * Rain, Snow, Wind, Water, * Window, Show Window
* Day and night * Public facilities Stone, etc
* Parking vehicles * Bicycle storage rack

* Roads * Bridge, Underground road * Shade screen * Culture

. * Automobile movemen * Platform * Balcony and awning * Trash can

Connection * Automobile and pedestrian * Ventilation facilities * Human behavior
traffic
* Building wall, Building first- | * Utility pole, Public telephone | ¢ Seasonal change * Administration, Economy and history
floor construction line * Streetlamp * Scent * Sculpture
. * Signboards, Outdoor * Street facilities * Growth of plants and animals | * Sky, Water, Ceiling
Exterior advertisements * Land use * Average height of building, Overall

Buildings, Towers, Roadside
buildings

height of building, Skyline index, D/H

Note. Based on papers searched in relation to walking indicators from 2000 to 2019, Integration of overlapping elements.

584 KSCE Journal of Civil and Environmental Engineering Research



FAA - AFT
322 BRI AR PN B9 F 13107709 2= A ke
T tk(Fig. 4).
3.1 24 =3
B T A a9 AR, B, 2, et 33 BIRIE TE
T2 TRAA(CIER, aR, 4RI E Ew Wpme 331 S IRRES + USTD
N2 FHaLE S AU Table 4). Abgle] 2 % Qi o] vk} sRerto] thek GESolk
A T Sl 2 IS (RA 2 AbsAr AR Ay AA
3.2 HIRA 2 e e A vgeEd B A 2 s #H54
S Aeld e L] B4 FHe R m2d AYE ted Esloirk ¥ A vlee] Ag 2] HA Goke o]
) ) gRoE WAES Pelskch BAe] RIS 250 = glons A 72 WS S8l 2% 5 e 2
m x 250 m& o]Folxl g HFAA o]z I+ FeiE e HIER A sisick A 4 o Alse FREES) E254 4
AR AGEITL Qs QT ARSIk RS BHe] & olgor] ABA BE e FANF A whEw,
Table 4. Comprehensive Organization of Trends and Existing Studies Related to Walking
Safety Efficiency Healthy Comfortability
Securing a street space for Fasy path to walk A healthy walking path for A beautiful walkway for

pedestrians

people

pedestrians

Secure a movement connection

A pleasant walking path focused

A unique walking path focusded

Path I ing the local envi
at for pedestrians mproving the local environment on Organism on the region
. local envi & alized i
Creatmg a local environment for Expanding public transportation | Various of transportation Specialized in squares and
pedestrians markets
Secu.ring the safety of the Strengthen walking connections People-centered, healthy walking |Specialized for a major city
physically weak path center
. . . i i 1ki . A joyful walki h f¢
Connection | Signal system maintenance Consider expanding walking Healthy walking joyful walking path focused on
movement people
Improving the convenience of the . . . .
. Transportation system Making a walking course Content convergence walking

physically weak
Pedestrian safety policy Changing perception Harmony with nature Harmony with region

L . L . . e lking i i ith

. Enhance walking rights. Public transportation district Walking using facilities Walking 1.n connection wit
Exterior nature&history
IKing i - ith
Walk-oriented plan Open space Wé .1r.1g i connection wit Reinforce locality
activities
U U U U
. Possible for walk? Connected well? How clean? Have resources?
synthesis

Easy to walk?

Easy to move?

Place to rest?

Have activity?

Note. Hillier et al.(1992); Solnit(2001); Speck(2014); Thiel(1997); Williso et al.(2004) complete the details considering this study.
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Fig. 4. Setting Evaluation Index Items and Spatial Units (Data. BDI(Park, 2018), “A Basic Concept Plan for Busan Walkability”, reorganized from pp. 63, 60)
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Table 5. Calculation Formula by Macro-Walkability Indicator

Safety Efficiency Healthy Comfortability
Walking Potential Base Connectivity Walking Arrangement Resource Connectivity
o /S
_,\é - Q o
Basis ©
Possible for walk? Connected well? How clean? Have resources?
_ TL— TCarL ~ TCL(+ 15m) + TCL(— 15m)  TCoL+ TML ~ NHA(50m)
S = =100 Cl= T X100 | Hl = ———m———x100 | Al = o5 Tom) < 100
Slope Safety Traffic Linkage Rest Convenience Activity Abundance
o & 4
4 pol D . &
Extend & = ;! X
Easy to walk? Easy to move? Place to rest? Have activity?
52:ATAN(\/[dz/dx]2+[dz/dy]2) 2= ﬁxloo H2= WX 100 | A2 = C(Busan Service Data)

Note 1. This equation applies to each cell of the spatial grid

Note 2. TL: Total Length of the path, TCarL: Total Length for Car path, TCL (00 m+-) The width of the road and the Length of the road with a width
of less than 15 m (width), BS: Number of Bus Stops, SE: Number of Subway Entrances, TCoL: Total Length of the Covered path, TML: Total
Length of the Mountain path, TPA: Total Area of the Public Space, TCSA: Total Area for Culture&Sports, TA: Total Area, WA (50 m), Area
50 m from the center of the road, NHA: Area of natural and humanities resources within 50 m from the center of the road, C (Busan Service

Data): Converting Busan service data into spatial grid analysis units

Data. BDI(Park, 2018), “A Basic Concept Plan for Busan Walkability” reorganized from pp. 62

Vol.42 No4 August 2022 587



=4 BAE SIRE GIS AAl F7EA A - Fake SR -

Table 6. Results of the Application of the Evaluation System (%)

Walking Possibility Basic Connectivity Walking Arrangement Resource Connectivity
Busan | Builtup |Non-built up| Busan | Built up |Non-built up| Busan | Builtup |Non-built up| Busan | Builtup [Non-built up

1 0.6 0.3 0.8 2.1 33 1.1 29.0 40.0 19.8 57.0 514 61.7
2 0.1 0.1 0.2 0.7 1.3 0.2 5.0 8.2 2.3 0.0 0.1 0.0
3 0.2 0.2 0.2 1.1 2.0 0.3 4.5 7.5 2.0 0.1 0.2 0.0
4 0.3 0.2 0.4 1.3 2.4 0.3 39 6.0 22 0.3 0.6 0.0
5 0.5 0.5 0.4 1.6 2.9 0.6 33 5.1 1.9 0.6 1.3 0.0
6 0.5 0.7 0.4 2.6 4.7 0.9 3.0 4.4 1.9 1.7 3.6 0.2
7 0.9 1.1 0.7 33 5.6 1.4 2.4 3.6 1.4 6.0 12.6 0.5
8 1.3 1.7 0.9 4.6 8.0 1.8 1.9 2.4 1.4 7.2 14.4 1.1
9 1.2 2.0 0.5 5.7 10.8 1.4 2.0 2.5 1.5 4.4 8.5 0.9
10 72.5 874 60.0 55.0 53.2 56.5 23.0 144 30.3 0.9 1.7 0.2
Roadless | 21.9 5.8 354 21.9 5.8 354 21.9 5.8 354 21.8 5.8 354

Slope Safety Traffic Linkage Rest Convenience Activity Abundance
Busan | Builtup |Non-builtup| Busan | Built up |Non-built up| Busan | Builtup |Non-built up| Busan | Builtup [Non-built up

1 242 13.1 33.6 57.0 514 61.7 354 56.0 18.1 1.7 24 0.0
2 4.4 43 45 0.0 0.1 0.0 5.2 83 2.5 54.1 77.0 0.0
3 42 4.6 3.8 0.1 0.2 0.0 3.6 5.6 1.9 8.5 12.1 0.0
4 3.9 5.2 2.8 0.3 0.6 0.0 33 4.4 2.3 1.3 1.9 0.0
5 4.1 6.7 1.9 0.6 1.3 0.0 2.8 34 2.3 0.3 0.4 0.0
6 35 5.7 1.7 1.7 3.6 0.2 2.3 2.5 2.1 0.1 0.2 0.0
7 1.7 2.8 0.7 6.0 12.6 0.5 2.3 2.3 2.4 0.1 0.1 0.0
8 3.9 7.1 1.3 7.2 14.4 1.1 2.6 2.4 2.8 0.1 0.1 0.0
9 2.5 49 0.5 44 8.5 0.9 3.1 2.4 3.6 0.0 0.0 0.0
10 25.7 40.0 13.8 0.9 1.7 0.2 17.6 6.9 26.6 0.0 0.0 0.0

Roadless | 21.9 5.8 354 21.8 5.8 354 21.9 5.8 354 33.8 5.8 100.0

Data. BDI(Park, 2018), “A Basic Concept Plan for Busan Walkability”, pp. 101-119 reorganize.

. A

Walking possibility Basic connectivity Walking arrangement Resource connectivity
Slope Safety Traffic Linkage Rest convenience Activity abundance

Fig. 5. Visualization of the Results of the Application of the Evaluation System
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