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Summary

Efficiency of traffic islands is very limited. Traffic signal for right turning 

vehicles should be selectively introduced. 

1. Introduction

The Seoul Metropolitan Government (SMG) has carried out various policies and 

programs to enhance the convenience and safety of pedestrians. For example, it has 

upgraded pedestrian facilities and enlarged the walking space. Nonetheless, a recent 

study has discovered that Seoul citizens still suffer from cars intruding pedestrian 

areas such as crosswalks. In fact, 37.9 percent of the people considered such 

intrusion the biggest inconvenience. It is also found to be the main culprit of 

pedestrian deaths – nearly half of the victims killed in car accidents were pedestrians. 

Certainly, there needs a solution to reduce collision between pedestrians and 

vehicles. In this regard, this research examines the operational effectiveness of 

traffic systems in Seoul: It looks at intersections on traffic islands – the place where 

the aforesaid collision mostly happens. This study also takes a look at crossroads 

that allow a right turn on red (RTOR). It then suggests directions for improvement.

Paradigm shift from vehicle-oriented to pedestrian-oriented policies

Starting with setting up the Walkable City Headquarters in 1996, Seoul began to 

shift its transport policies from a vehicle to people-oriented paradigm. The city then 

followed up with the Walkable Street Pilot Project (2000) and the Design Seoul 

Street Project (2007). In recent years, Seoul has continued to implement policies to 
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improve the pedestrian environment. Some examples include “Improvement Plans 

for the Pedestrian Environment” and “Renovation of Landmark Spaces towards 

Improvement of the City’s Pedestrian Environment”.

In Seoul, 50 percent of traffic fatalities are caused by the conflict with vehicles 

while pedestrians are crossing the road1. The fatality rate from vehicle-to-people 

accidents is 53.5 percent for Seoul, and 38.7 percent for the entire country. A survey 

on Seoul citizens revealed that one of the greatest inconveniences for pedestrians is 

coming face to face with cars on local roads, crosswalks, or traffic islands (37.9 

percent of respondents). 

[Figure 1] Inconvenience to Pedestrians

Risk of conflict with vehicles is significant for pedestrians while crossing the 

intersection

Traffic islands for channelizing right-turn traffic may be convenient for drivers 

but does not ensure the safety of pedestrians. There are crosswalks at intersections 

where right-turn traffic is channelized by a traffic island, but many are unsignalized. 

While this may be convenient for drivers, it poses a serious threat to pedestrians as 

1Source: Korea Road Traffic Authority, 2014, Traffic Accident Analysis System.
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the speed of right-turning vehicles at the break in the traffic island is too fast for 

them to react.

Because right turn on red (RTOR) is allowed for vehicles at all signalized 

intersections, pedestrians need to avoid cars even when the crosswalk light is green, 

frequently resulting in conflict with right-turning cars. The risk of conflict is 

especially high when right-turning vehicles do not have good visibility of 

crosswalks they are approaching.

[Figure 2] Vehicle-Pedestrian Conflict at Channelized Right-turning Lanes (Left) 
and at Intersections (Right)

Other cities around the world change transport policies to reduce accidents 

involving pedestrians

Cities around the world are moving toward limiting RTOR for improving 

pedestrian safety. For instance, San Francisco proposed removing channelized 

right-turn islands in locations where big turns are unnecessary to secure space for 

pedestrians. Many cities in the US have placed RTOR restrictions – NTOR (no turn 

on red) – at certain intersections in the CBD where pedestrian traffic is high.
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Source: San Francisco, 2010. A Guide to Making Street Improvements in San Francisco.

[Figure 3] Replacing Channelized Right-turn Traffic Islands with Pedestrian Spaces

2. Main Findings

Traffic islands were built without standardized guidelines

In a comparative analysis with other major cities around the world, it was found 

that Seoul has twice as many traffic islands on average. The study on traffic islands 

at arterial roads within a 20 km radius of CBDs in Tokyo, London and other major 

cities revealed that Seoul has as many as 11.7 traffic islands per 10 km, up to nine 

times more than other cities in the study. The number of traffic islands per 

intersection in Seoul was 2.6, twice as many as other major cities. 

City
No. of 

Intersections
Length of 
Lane (km)

No. of 
Traffic 
Islands

No. of Traffic 
Islands by 

Length of Lane 
(per 10 km)

No. of 
Traffic 

Islands per 
Intersection

Seoul 82 181.1 212 11.7 2.6

Tokyo 50 138.1 67 4.8 1.3

London 66 208.3 79 3.7 1.2

Chicago 35 296.2 65 2.1 1.9

LA 28 184.5 32 1.7 1.1

Vancouver 11 95.15 13 1.3 1.2

[Table 1] Traffic Islands in Major Cities around the World
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In Korea, traffic islands were designed to guide cars to a designated channel and 

narrow the gap between the stop line and pedestrian crossing. Intersections at major 

roads in Seoul gradually adopted traffic islands from 1988 as part of a government 

program to improve traffic system. Traffic islands mushroomed, even within the 

CBD where pedestrian traffic is high.

In other cities around the world, there are guidelines which specifically 

recommend building traffic islands where pedestrian traffic is low and where 

improvements are needed for right-turning traffic. Traffic islands increase the speed 

of right-turning vehicles, reduce delays, and offer a broad radius for large vehicles 

such as trucks. Motorists tend to pay full attention to traffic they will soon be joining 

and are less likely to be fully aware of the location of crossing or pedestrian signals. 

Pedestrians also find it hard to be instantly aware of approaching vehicles. This is 

one of the reasons that traffic islands are usually built on main roads in the outskirts 

of cities.

Seoul Los Angeles London

[Figure 4] Traffic Islands in Major Cities around the World

Traffic island intersections increase vehicle-pedestrian conflicts

There are more conflicts than ordinary intersections as right-turning vehicles do 

not decelerate. Conflicts due to traffic islands increase when pedestrian traffic is 

high and/or right-turning traffic is low. According to a simulation where 

right-turning traffic increases from 20 to 1,000 vehicles/hour intervals and 

pedestrian traffic increases at intervals from 100 to 2,500 people/hour, the number 
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of conflicts is 16 – 2,892 times/hour when a traffic island is present, far more 

frequent than when no traffic island exists (0 – 108 times/hour). This is the case 

except when there are 760 or more right-turning vehicles per hour and 300 – 500 

pedestrians per hour.

Regulations for RTOR are unclear, and there is lack of awareness of correct 

turning

This research found that a majority of motorists are unaware of correct RTOR, 

increasing the risk of accidents. A survey revealed that 59.6 percent gave wrong 

answers regarding the correct way to make a right turn on red. According to the 

Road Traffic Act, vehicles must come to a complete stop at the stop line, crossing, 

or intersection before turning right regardless of the color of the pedestrian signal. 

However, the failure by most motorists to be aware of the correct RTOR increases 

the risk of accidents. Furthermore, the regulations are not sufficiently clear and 

often result in varying legal interpretations of what led to an accident.

[Figure 5] Responses to “The Correct Right Turn on Red Rule
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Pedestrian at crossings are more exposed to accidents

Allowing RTOR at signalized intersections leads to frequent conflict between 

pedestrians using the crossing and right-turning vehicles. Conflict occurred i) when 

the vehicle signal is red at the intersection and the pedestrian signal is green before 

the vehicle turns right; and ii) when the vehicle signal is green at the intersection and 

the pedestrian signal becomes green after the vehicle has begun turning right.

[Figure 6] Vehicle-Pedestrian Conflict Before (Left) & After (Right) Making a Right Turn

The number of conflicts is double at pedestrian crossings located after 

right-turning point than at crossings located before right-turn point, according to a 

preliminary study at Heunginjimun Intersection in Seoul. The number of conflicts 

per 1,000 pedestrians doubled at crossings located after right-turning point as 

opposed to six times at crossings located before right-turn point. This is clear 

evidence of the necessity to change locations of pedestrian crossings.

Most traffic islands are ineffective for smooth traffic flow

This study found that traffic islands are effective when there are at least 260 
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right-turning vehicles/hour and pedestrian traffic is a maximum of 800 

persons/hour. If the cost of traffic delays and conflict is high, traffic islands are 

relatively ineffective. For example, KRW 1,640 is the estimated cost for reducing 

the number of conflicts by 1 incidence, assuming the conflict is minor, and the time 

value of average traffic (both business and non-business) of passenger cars in the 

Seoul metropolitan area is KRW 13,094 per hour. Generalized costs have been 

calculated to compare financial and non-financial cost from traffic delays and 

conflict that changes according to vehicle and pedestrian traffic volume.

For analysis of the generalized costs at intersections with and without traffic 

islands, a scenario was set up where right-turning traffic increases up to 1,000 

vehicles/hour from 20 vehicles/hour intervals while pedestrian traffic increases up 

to 2,500 people/hour from 100 people/hour intervals. Analysis of this simulation 

reveals that as long as there are 260 or more right-turning vehicles per hour and a 

maximum of 800 pedestrians crossing per hour, the generalized costs are low at 

intersections with a traffic island and the presence of a traffic island is effective.

[Note: Traffic islands are more effective for the darker area in the graph.]

[Figure 7] Comparison of Generalized Costs from Simulation Scenarios 
(With/Without Traffic Island)
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Only 6 out of 48 traffic islands in Seoul CBD(Central Business District) are 

effective

It appears that the generalized cost of 6 traffic islands is lower than intersections 

without traffic islands. Onsite studies were conducted on the traffic of right-turning 

vehicles and pedestrians using a crossing. The number of conflicts were examined 

at all intersections with traffic islands in the CBD of Seoul to find out whether 

traffic islands are indeed effective. Analysis of the generalized costs of 48 traffic 

islands at 24 intersections showed that only 6 islands are effective (e.g., Hoehyeon 

Intersection, Toegyero-5-ga).

Intersection
Direction of 

Traffic Island
Vehicle 

Traffic/hour
Pedestrian 

Traffic/hour
Effective?

Hoehyeon Intersection SW 361 174 Yes

NE 770 1106

NW 649 824

Toegyero Underground Road SW 19 375

Toegyero-5-ga SW 888 393 Yes

SE 92 388

NE 120 602

NW 154 234

Gwanghee-Dong Intersection SW 199 353

SE 94 599

NE 77 496

Hanyang Technical High 
School

NW 131 399

Dongdaemun History & 
Culture Park

SE 147 325

Heunginjimun Intersection SW 471 1377

Changdeok Palace Intersection SW 179 70

SE 206 117

Anguk Station Intersection SW 450 605

Anguk-Dong Intersection SW 526 1337

NE 20 1058

[Table 2] Effectiveness of Traffic Islands in Seoul City Centers
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Intersection
Direction of 

Traffic Island
Vehicle 

Traffic/hour
Pedestrian 

Traffic/hour
Effective?

Euljiro-5-ga SW 373 282 Yes

SE 199 257

NE 367 220 Yes

NW 196 342

Jongno-4-ga SE 97 488

Jongno-4-ga NE 92 618

Jongno-1-ga SW 422 673

SE 340 1104 1104

NE 399 645 645

Cheonggye-2-ga Intersection SW 246 1677

SE 140 1789

Myeong-Dong Cathedral 
Intersection

SE 61 654

Euljiro-1-ga Intersection SW 399 1077

NE 256 1070

NW 321 1180

Sungnyemun Intersection SE 263 1398

NE 194 1323

City Hall Intersection SW 109 1916

Sejongdaero Intersection SW 563 1737

SE 374 1697

NE 580 1529

NW 376 1342

Dongnipmun Station 
Intersection

SW 499 655

SE 323 153 Yes

NE 413 390 Yes

Yeomcheongyo Intersection SE 56 348

Seoul Station Intersection SE 339 709

Lower Seoul Station NE 114 807
Gyeongbokgung Station 

Intersection
NW 180 804



3101 Transportation Planning

Right-turn signals are effective when pedestrian traffic is at least 200 

persons/hour 

Analysis of the generalized cost of RTOR demonstrated that the cost of installing 

right-turn signals is lower than RTOR, and thus more effective when pedestrian 

traffic is at least 200 persons/hour. But in some cases, RTOR is more effective than 

right-turn signals, when pedestrian traffic is between 200 – 1,100 persons/hour and 

right-turning traffic is between 240 – 780 vehicles/hour. These results are from an 

analysis of a limited number of scenarios, and additional studies are needed if more 

general application is desired.

[Note: RTOR is more effective for the darker area in the graph.]

[Figure 8] Comparison of the Generalized Costs of Installing Right-turn Signals

Right-turn signals are recommended at 7 of 9 general intersections in Seoul 

CBD

Effectiveness of right-turn signals were tested at 9 general intersections in Seoul 

CBD and vicinity area. Over the course of three days, right-turning traffic, 

pedestrian traffic, and the number of conflicts were examined at 15-minute 

intervals, based on which a simulated analysis of the effectiveness of right-turn 

signals was carried out. Pedestrians were divided by crossing pattern into groups 
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and individuals. A conflict estimation model was developed based on the rate and 

hours of conflict. With generalized costs calculated based on costs related to 

conflict and delays from the model, a comparative analysis was conducted to 

identify the effectiveness of right-turn signals. It showed that right-turn signals are 

effective at 7 of the 9 intersections.

Location
Vehicle Traffic 
(Vehicles/Hour)

Pedestrian Traffic 
(Persons/Hour)

Effective?

East, Ihwa Intersection 71 557 Yes

East, Jongno-2-ga Intersection 179 581 Yes

East, Jegi-Dong Station 
Intersection

21 456 Yes

East, Toegyero-4-ga Intersection 197 259 Yes

East, Seongbuk-Gu Office 
Intersection

407 252

West, Jongno-2-ga Intersection 198 1176 Yes

East, Jongno-3-ga Intersection 237 364 Yes

West, Euljiro-2-ga Intersection 266 463

North, Toegyero-2-ga 
Intersection

158 709 Yes

[Table 3] Effectiveness of Right-turn Signals in Seoul City Centers

3. Conclusions & Policy Recommendations

Right-turn signals are recommended instead of traffic islands when pedestrian 

traffic is high.

This research argues that pedestrian safety is the most important factor at 

intersections with traffic islands or where RTOR is permitted. Traffic islands were 

found to be effective only when pedestrian traffic is a maximum of 800 persons per 

hour and right-turning traffic is no less than 260 vehicles per hour. It would be more 

efficient to avoid building new traffic islands at those intersections that do not meet 
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these conditions. If removing a traffic island is not financially plausible or is not 

viable due to local complaints, speed-reducing features should absolutely be 

introduced at right-turning lanes channelized by traffic islands for the safety of 

pedestrians. 

In places where pedestrian traffic is high, right-turn signals should be installed. 

Since the right-turn signal is effective when pedestrian traffic exceeds 1,100 

persons per hour, it can be used in CBD or areas with high walking populations such 

as Gangnam. At RTOR intersections, pedestrian crossings should be moved down 

the roadway or S-type crossings should be considered to improve pedestrian safety. 

Traffic islands should be replaced by pedestrian spaces

This study recommends that space remaining after traffic island removal to be 

used as a pedestrian square or parking area. If removing a traffic island is deemed 

more effective based on the vehicle/pedestrian traffic, the space may be recreated 

for pedestrian use. In San Francisco, it has been suggested that the former traffic 

island sites be used as sidewalks or small squares. When a traffic island is removed, 

the channelized right-turning lane is also removed for the maximum use of space.

Source: San Francisco, 2010, A Guide to Making Street Improvements in San Francisco

[Figure 9] Former Traffic Island Sites (San Francisco, USA)
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Curb extensions refer to extending sidewalks into the roadways in order to 

improve visibility of pedestrians and reduce crossing distance. In Boston, curbs are 

extended at corners of intersections with traffic islands for a variety of purposes, 

one of which includes providing more parking space. Curb extensions also reduce 

the speed of turning vehicles and create space for stopping.

Source: Boston, 2013, Boston Complete Streets Design Guidelines.

[Figure 10] Benefits of Curb Extensions

Pedestrians at traffic islands are safer with slower speed

If there must be a traffic island for right-turning vehicles, installing features to 

ensure pedestrian safety is essential. Rumble strips, raised crossings, and varied 

pavement colors are some features that can be introduced to encourage vehicles to 

slow down. If pedestrian traffic is high, pedestrian signals may be installed at the 

crossings over lanes channelized by the traffic island. Warning signs may also be 

installed to remind right-turning vehicles of the presence of pedestrians.
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Rumble Strip Raised Crossing

“Pedestrian Crossing” Sign 
for Right-Turning Vehicles

Signals at Pedestrian Crossing

[Figure 11] Speed-reducing Features at Intesections with Traffic Islands (Above) 
Additional Pedestrian Safety Features (Below)

Pedestrians must come first, especially at RTOR intersections

It is also recommended to change pedestrian crossing location and introduce 

S-type crossings. It is also necessary to enhance motorist visibility to help them see 

what is ahead. Assuming the speed of right-turning vehicles is 10 km/h, drivers 

need 18m from recognizing pedestrians at a crossing and coming to a stop. 

However, the actual distance to the stop line is usually 10m. This can be increased by 

introducing S-type crossings, which can secure approximately 22m of sight distance, 

thereby reducing potential conflict between vehicles and people. In reality, it can be 

difficult to secure sufficient visibility of the roadway and surroundings due to street 

facilities such as subway exits, trees, and street stalls. Motorist visibility can be 

enhanced by moving pedestrian crossings down the roadway.
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Before After

[Figure 12] S-type Pedestrian Crossing at Mujigae Apartment Intersection (Seocho--Gu, Seoul)

Raise public awareness on RTOR rules

Awareness of existing RTOR rules must be promoted to the general public as 

most motorists are not aware of these rules. This is crucial as it is directly related to 

pedestrian safety. While RTOR rules are rather ambiguous under the Road Traffic 

Act, recent court rulings clearly indicate that vehicles cannot make a right turn when 

the pedestrian signal is green. The Road Traffic Act should be revised as soon as 

possible to provide clear rules to motorists. 

Control speeding vehicles on traffic islands and redesign crosswalks at 

intersections accepting RTOR

If traffic islands must be retained, SMG must reduce the driving speed. To do so, 

a right turn lane should be paved in a way to create rough surface. It can also 

integrate a crosswalk with a speed hump or, differentiate the color of road 

pavement. Such options should be considered to secure the safety of pedestrians. At 

intersections where RTOR is allowed, drivers must have a clear view before them. 
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However, their views are often distracted by numerous subway exits, roadside trees, 

and stalls. As a result, drivers are prone to fail to see pedestrians on the crosswalk. 

To tackle this problem, crosswalks should be relocated. Alternatively, S-shape 

crosswalks should be installed. 
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