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Environment by Land Use in Suwon

ABSTRACT

In this study, an evaluation index was developed and applied to derive indicators related to the environment for bicycle use and to
evaluate the environment for bicycle use in the city of Suwon. Analysis showed that the relative importance between the assessment
factors was highest in bicycle safety and that the relative importance among the assessment indicators was highest in terms of priority
of items directly affecting bike riding, and items with indirect influence were low in importance. As a result of applying the evaluation
model to bike paths in Suwon, it was confirmed that they can be described in a relatively realistic manner. The findings are expected
to contribute to the development of local government directives for improving the environment of cycle paths.
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Bicycle Road Type and Evaluation Elements Setting
Analysis of Relative Importance Between Evaluation Elements (AHP)
Statistical Verification of Step 2 Results
Establishment of Evaluation Indicators by Evaluation Element(An Expert Council)
Analysis of Relative Importance Between Evaluation Indicators (AHP)
D evelopment of Evaluation Model for Bicycle Environment

Application of Bicycle Environment Evaluation Model and Comparison of Results in Suwon

Fig. 1. The Research Process
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- Bicyde Road Type
- Bicyde Road Register Management

- Bicyde Traffic Sign - Bicyde Parking Facility
- Maintenance of Bicycle Service Facility

- Bicyde Lane Marking - Bigyde Rest Facility
- Operation of the Bicyde Department

. - Bicyde Traffic Light - Bicyde Repair Center
Indicators - Operatea Bicycle Safety Training
- Bicyde Safety Facility - Operation of Shared Bicycles cen
ter

- Bicyde Crossing - Bigyde Road Extension
- Bicyde Insurance

- Bicyde Traffic Accident - Bicyde Road Width
- Bicyde Road lllegal Use Crackdown

and Maintenance

Fig. 2. Hierarchy of Evaluation Criteria for Bicycle Environment Assessment by Bicycle Road Type
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Table 1. Weight and Priority between Evaluation Elements
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Evaluation Element ( /) Weight (w) Priority
Bicycle Safety (s) 1

Bicycle Convenience (c¢) 2
Bicycle Policy (e) 3

260 KSCE Journal of Civil and Environmental Engineering Research



Bicycle Road Illegal Use Bicycle Traffic Sign

Crackdown and 0140 Bicycle Lane Marking
Maintenance T

Bicycle Insurance

N

Ny

Operate a Bicycle Safety
Training Center

)

Operation of the Bicycle /

- .
Department ) /\4\‘/, “ Bicycle Crossing

|
Maintenance of Bicycle |

Service Facility 7 Bicycle Traffic Accident

Bicycle Road Register

Management / Bicycle Parking Facility

\ /
AN
Bicycle Road Type - Bicycle Rest Facility

Bicycle Road Width .
Bicycle Road Extension

\ — Bicycle Repair Center
‘Operation of Share

Bicycles

Bicycle Safety Bicycle Convenience Bicycle Policy

Fig. 3. Weight and Priority Between Evaluation Indicators

Table 2. Results of Comprehensive Importance Analysis of Evaluation Indicators

. . . . Evaluation Comprehensive . Comprehensive
Evaluation Element (f) | r Evaluation Indicator () Indicator Weight \r;leight Points Pr; fority
1 Bicycle Traffic Sign 0.069 0.030 3.0 15
2 Bicycle Lane Marking 0.155 0.067 6.7 6
. 3 Bicycle Traffic Light 0.061 0.026 2.6 17
Bicycle Safety (s) - —
4 Bicycle Safety Facility 0.283 0.123 12.3 1
5 Bicycle Crossing 0.171 0.074 7.4
6 Bicycle Traffic Accident 0.261 0.113 11.3
1 Bicycle Parking Facility 0.119 0.034 34 13
2 Bicycle Rest Facility 0.057 0.017 1.7 19
. . 3 Bicycle Repair Center 0.138 0.040 4.0 12
Bicycle Convenience (¢) - -
4 Operation of Shared Bicycles 0.181 0.053 53
5 Bicycle Road Extension 0.264 0.077 7.7
6 Bicycle Road Width 0.242 0.070 7.0
1 Bicycle Road Type 0.098 0.027 2.7 16
2 Bicycle Road Register Management 0.071 0.019 1.9 18
3 Maintenance of Bicycle Service Facility 0.163 0.045 45 10
Bicycle Policy (e) 4 Operation of the Bicycle Department 0.194 0.053 5.6
5 Operate a Bicycle Safety Training Center 0.203 0.056 5.6
6 Bicycle Insurance 0.122 0.034 34 13
7 |Bicycle Road Illegal Use Crackdown and Maintenance 0.149 0.041 4.1 11
Total 100 —
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Table 3. Quantification of Bicycle Environment Assessment Indicators

Evaluation

Element ( £) Evaluation Indicator () Quantified Indicators Remark
. . Number of traffic signs installed / Road extension (m)
Bicycle Traffic Sign | _ Urban bicycle lane: 200 m interval )
. . |Number of lane marking installations / Road extension (m)
Bicycle Lane Marking | _ Urban bicycle lane: 100 m interval )
Bicycle Bicycle Traffic Light |Number of lane marking installations / Road extension (m) -
Safety Bicycle Safety Facility [Number of safety facilities installed/ Road extension (m) -
(s) Bicycle Crossing  |Number of bicycle crossings / Crosswalk -
Nombe il et
Bicycle Traffic Accident ) vy Normal : -1 points
-1 < case <4 : Normal Danger - -2 points
- More than 4 cases: Danger ger--~p
Rldmg' time between parking facilities (based on about 10 km/h) Excellent : 2 points
. . .... |- 15 minutes or less: Excellent .
Bicycle Parking Facility . . Normal : 1 points
- 15 minutes over 30 minutes: Normal Insufficient : 0 points
- Uninstalled or over 30 minutes: Insufficient VP
Riding time between rest facilities (based on about 10 km/h) .
. Excellent : 2 points
. - - Less than 30 minutes: Excellent .
Bicycle Rest Facility . . Normal : 1 points
- 30 minutes over 60 minutes or less: Normal Insufficient : 0 point
- Uninstalled or over 60 minutes: Insufficient suthicient - 7 pomnts
. Riding time from repair center (based on about 10 km/h) Excellent : 2 points
Bicycle . . - Less than 30 minutes: Excellent .
. Bicycle Repair Center . . Normal : 1 points
Convenience - 30 minutes over 60 minutes or less: Normal Insufficient : 0 points
(o) - Uninstalled or over 60 minutes: Insufficient P
Operation of Shared Shared pleCIe operation status Excellent : 2 points
Bicycles - Operation: Excellent Insufficient : 0 points
4 - Not installed: Insufficient oP
Bicycle Road Extension | Bicycle lane extension (m) / Road extension (m) -
Whether to installation minimum width of one-way bicycle path per extension road
Bicvele - 1.5 m or higher: Excellent (More than 3.0 m for non-separable combined road) Excellent : 2 points
e - 1.2 m or more and less than 1.5 m: Normal (2.4 m or more but less than 3.0 m for |Normal : 1 points
Road Width . . .
non-separable combined roads) Insufficient : 0 points
- Less than 1.2 meters: Insufficient (Less than 2.4 m for non-separable combined roads)
Whether a bicycle lane is established per extension road
. - Installation of dedicated road, dedicated lane, combined road (separate), Excellent : 2 points
Bicycle L. . . .
Road Type priority road : Excellent Normal : 1 points
- Combined road (non-separable) installation: Normal Insufficient : 0 points
- Not installed on bike road: Insufficient
Bicycle Road Register Whether t.o prepare and manage the bike’s road log Excellent : 2 points
Management - Preparation and management: Excellent Insufficient - 0 points
g - Not yet written: Insufficient P
Maintenance of Bicycle Mamtel?ance status of bicycle service facilities Excellent : 2 points
Service Facili - Operation: Excellent Insufficient : 0 points
vy - Not installed: Insufficient P
Bicycle . . Install anc} operate a depa@ent dedicated to bicycles Excellent : 2 points
Policy Operation of the Bicycle|- Installation and operation: Excellent Usually : 1 points
() Department - Operation that is not a dedicated department: Usually Insufﬁciént 0 points
’ - Not installed: Insufficient VP
Operate a Bicycle Safety Install and operate a bicycle safety training center Excellent : 2 points

Training Center

- Installation and operation: Excellent
- Not installed: Insufficient

Insufficient : 0 points

Bicycle Insurance

Whether to operate bicycle insurance
- Operation: Excellent
- Not installed: Insufficient

Excellent : 2 points
Insufficient : 0 points

Bicycle Road Illegal
Use Crackdown and
Maintenance

whether Crack down status on bicycle roads for illegal parking/stopping, roadblocks,
and illegally parked bicycles

- More than 24 cases a year: Excellent

- 12 or more cases per year and less than 24 cases per year: Normal

- Less than 12 cases a year: Insufficient

Excellent : 2 points
Normal : 1 points
Insufficient : 0 points
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Table 4. Application of Evaluation Indicators by Bicycle Road Type
Bicycle Road Type (7)
New Town Old Town River Side
152222???) Evaluation Indicator (7) (Si;;?on (Si:;?on
Residential | Commercial Influence Residential | Commercial Influence Seoho River|Suwon River
Area) Area)
Bicycle Traffic Sign 5.6 4.0 2.7 0.0 0.0 0 0 0
Bicycle Lane Marking 6.7 15.6 5.8 0.0 2.6 0 0 0
Bicycle Bicycle Traffic Light 0.0 0.0 0.0 0.0 0.0 0 0 0
Safety Bicycle Safety Facility 0.0 0.0 0.0 0.0 0.0 0 0 0
(s) Bicycle Crossing 1.9 15 3.1 0.0 7.4 0 0 0
Bicycle Traffic Accident -22.6 -11.3 -22.6 113 -11.3 -22.6 11.3 113
Subtotal -8.4 9.8 -11.0 113 -1.3 -22.6 11.3 113
Bicycle Parking Facility 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Bicycle Rest Facility 34 34 34 34 34 34 34 34
Bicycle Bicycle Repair Center 8.0 8.0 8.0 8.0 8.0 8 8 8
Convenience| Operation of Shared Bicycles 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6
(o) Bicycle Road Extension 7.7 7.7 49 0.0 0.4 1.75 7.7 7.7
Bicycle Road Width 14.0 14.0 14.0 0.0 14.0 14 14 14
Subtotal 50.5 50.5 47.7 28.8 432 44.55 50.5 50.5
Bicycle Road Type 5.4 54 5.4 0.0 5.4 54 2.7 2.7
Bicycle Road Register 3.8 3.8 3.8 3.8 3.8 38 3.8 3.8
Management
Maintenance of .Bicycle Service 9.0 9.0 9.0 9.0 90 9 9 9
Facility
Bicycle Operation of the Bicycle 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6
Policy Department
) Operate a Bicycle Safety 12 12 112 112 12 112 12 12
Training Center
Bicycle Insurance 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Bicycle Road Illegal Use
oo oo | 82 82 8.2 8.2 8.2 82 8.2 8.2
Subtotal 55.0 55.0 55.0 49.6 55.0 55.0 523 523
Total 97.1 1153 91.7 89.7 96.9 76.95 114.1 114.1
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