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The Estimation of Road Delay Factor using Urban Network Map and
Real-Time Traffic Information
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Abstract

This study estimated the delay factor, which is the ratio of travel time at the speed limit and
travel time at the actual speed using real-time traffic information in Seoul. The actual travel speed
on the road was lower than the maximum speed of the road and the travel speed was the slowest
during the rush hour. As a result of accessibility analysis based on travel speed during the rush
hour, the travel time at the actual speed was 37.49 minutes on average. However, the travel time
at the speed limit was 15.70 minutes on average. This result indicated that the travel time at the
actual speed is 2.4 times longer than that at the speed limit. In addition, this study proposedly
defined the delay factor as the ratio of accessibility by the speed limit and accessibility to actual
travel speed. As a result of delay factor analysis, the delay factor of Seoul was 2.44. The results by
the administrative district showed that the delay factor in the north part areas of the Han River is
higher than her south part areas. Analysis results after applying the relationship between road
density and traffic volume showed that as the traffic volume with road density increased, the delay
factor decreased. These results indicated that it could not be said that heavy traffic caused longer
travel time. Therefore, follow-up research is needed based on more detailed information such as
road system shape, road width, and signal system for finding the exact cause of increased travel time.

Keywords: Urban Network Map, Real-Time Traffic Information, Speed Limit, Delay Factor
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Figure 1. Traffic volume by timeslot and traffic congestion durin commuting time in Seoul city
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Table 1. Physical properties of Road network and statistics of actual usage speed

Limit speed Average speed of rush Road link Length

(km/hr) hour (km/hr) (count, %) (km, %)
10 19 965 (0.02) 100 (0.02)
20 21 6,369 (0.11) 956 (0.15)
30 26 536,959 (9.40) 51,170 (8.09)
40 28 530,416 (9.29) 82,420 (1 3.03)
45 45 193 (0.00) 1 (0.00)
50 24 97,815 (1.71) 21,471 (3.40)
60 24 3,546,880 (62.11) 383,100 (60.58)
70 32 569,454 (9.97) 35,709 (5.65)
80 52 387,923 (6.79) 54,151 (8.56)
100 62 33,317 (0.58) 3,254 (0.51)
110 86 386 (0.01) 5 (0.01)
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Every 5 miniute speed distribution of speed limit of 40km/hr (6:00AM-22:00PM)
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Table 2. The regression analysis of access time and area

Variables R R2 t P-value

Rush hour speed 3.198507 0.004147
0.574199 0.329705

Limit speed -2.73398 0.012116
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Figure 10. Delay factor by administrative district
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Table 3. Delay factor and traffic characteristics statistics for each administrative district

District Delay Traffic Length Are? Road dengity Trjifr:zifyer
Factor (count/day) (km) (km®) (km/km?®) (countkm/km?)
GNG (ZdT) 241 347041.0 435.0 395 11.0 31513.8
GDG (&) 2.23 208486.0 290.0 24.6 11.8 176754
GBG (&&= 261 164753.0 227.3 23.6 9.6 17108.5
GSG (BMT) 2.34 268468.0 4109 414 9.9 27076.6
GWG (&2 2.52 310459.0 322.2 29.6 10.9 28491.2
GJG (T 238 193448.0 3246 171 19.0 10170.1
GRG (T2 267 230243.0 2944 20.1 14.6 15734.9
GCG (38 2.57 152889.0 189.4 13.0 14.5 105104
NWG (=®l) 2.38 242668.0 296.1 354 84 29046.0
DBG (=&T) 2.56 181695.0 2574 20.7 12.5 14582.5
DDMG (ST 2.58 182970.0 3277 14.2 23.1 79379
DIG (&2 242 202238.0 2482 16.4 15.2 13324.0
MPG (OFZE) 2.39 226912.0 4213 239 17.7 12845.5
SDMG (MCH=T) 255 148903.0 311.2 17.6 17.7 84334
SCG (M=) 235 278731.0 396.5 47.0 84 33028.2
SDG (4aT) 244 165629.0 408.3 16.9 24.2 6838.4
SBG (&5 2.53 226801.0 629.7 24.6 25.6 8851.5
SPG (51} 2.31 322934.0 3683 339 10.9 29701.0
YCG (FH) 241 227058.0 404.8 174 233 9763.7
YDPG (BSET) 244 218207.0 390.1 24.5 15.9 13730.7
YSG (&4H) 244 128474.0 281.1 21.9 129 9994.8
EPG (28 255 226788.0 352.0 29.7 11.8 19141.8
JNOG (BET) 250 102260.0 275.0 239 11.5 8891.2
IG(ETD 2.64 112471.0 114.2 10.0 115 9806.4
INAG (BET) 2.50 199111.0 334.0 18.5 18.1 11025.8
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Figure 11. Relationship between delay coefficient by administrative district and traffic volume per
road density
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