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Load Factor Decrease In The Seoul Metro Circle Line through
Analyzing Passenger OD Demand
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Jin Ki Eom - Ji-Young Song - Kwang-Sub Lee

Abstract This study proposes a policy for urban railway travel demand management system in order to decrease the load
factor of the Seoul metro Circle line, particularly for the segment between Sadang and Samsung stations, through analyzing
the transit smart card data. We propose mixed train operations of the existing Circle line and a line that goes toward Sam-
sung station in order to transport passengers that have two distinct groups: those with the destination of Samsung station
and those with destinations after Samsung station. The introduction of a mixed train operation that encourages passengers
passing through Samsung station to take a Circle line train will decrease the congested load factor by 11.3% during the
morning peak hours using the mixed train operation of the Circle and Samsung lines. This policy could be an effective
method to decrease the load factor and improve the comfort of rail passengers without extra investment in the railway facil-
ities.

Keywords : Urban railway, Load factor, Demand management, Transit smart card data, Comport
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Fig. 1 A spiral urban railway travel demand management system
implemented in London's Circle line
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indicated using the curve drawn in the diagram
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Table 1 Observed load factors in the outer circle line (metro line 2)

Station Load factor Station Load factor Station Load factor
KU 83 SC 40 BB 195
SS2 72 HIU 55 SC 205
DS 72 HJ 86 EU 165
HYU 69 DS 79 GN 150
WSL 81 YDPG 86 YS 121

SWSL 84 ML 90 SR 68
SD2 82 SDR 109 SS 42

DDMH 49 DR 107 MS 43
EI2 59 GRD 96 SC2 46
EJ3 74 SDB 111 JS 48
EJ 43 SL 158 JSNR 54

Cityhall 46 BC 170 GB 62
CJ 43 SNU 185 GU 69
AH 39 NSD 213
EHU 38 SD 226
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Fig. 3 Crowdedness of outer circle line (metro line 2)
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Fig. 4 Transit volume in morning peak times

Table 2 Scenarios by urban railway travel demand management

Scenario by operation
Scenario A Scenario B Scenario C
Circling 3:For SS 1 Circling 1:For SS 1 Circling 1:For SS 3
' ) Scenario 1 30% 0.68% 1.35% 2.03%
Scenamslyoia:mgers Scenario 2 50% 1.13% 225% 338%
Scenario 3 70% 1.58% 3.16% 4.73%

Table 3 Load factor defined by Seoul Metro
Passenger 38 54 94 120 160 184 216 240 280 320 268 400 432
Load factor (%) 24 34 59 75 100 115 135 150 175 200 230 250 270
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Table 4 Decrease of the congested load factor using travel demand management (%)

ME SHeR)

Time 08:10 ~ | 08:20 ~ | 08:30 ~ | 08:10 ~ | 08:20 ~ | 08:30 ~ | 08:10 ~ | 08:20 ~ | 08:30 ~
Before 205.0 238.0 194.0
Scenario a Scenario b Scenario ¢
Scenario 1 203.6 236.4 192.7 202.2 234.8 191.4 200.8 2332 190.1
Congested Improved(%) 1.4 -1.6 -13 28 32 26 42 438 39
Aft
load factor ¢ Scenario 2 202.7 2353 191.8 200.4 232.6 189.6 198.1 230.0 187.4
enforcement
Improved(%) -2.3 -2.7 -2.2 -4.6 -5.4 -4.4 -6.9 -8.0 -6.6
Scenario 3 201.8 234.2 190.9 198.5 230.5 187.9 195.3 226.7 184.8
Improved(%) 3.2 -3.8 3.1 -6.5 -1.5 -6.1 -9.7 -11.3 9.2
Table 5 Descriptions of the conditions according to the level of passenger load factor
Load factor(%) Passenger/car Condition figure Descriptions
34 54 e All passenger seated
L aili] SRAMAER  ARRRRAL -
100 160 ¢ g L Passenger standing on 3 lows,
s JETIET SINY.
Mﬁiwﬁ:!ﬁ 2 persons standing at each door
230 360 Passenger standing on 5 lows,
30~40 passenger standing at each door
source: TCongestion index of urban rail transit using public transportation card datas, Seoul Institute, 2011
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A2. Decrease of the Congested Load Factor Using Travel Demand Management (%)
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Table 2 Decrease of the congested load factor using travel demand management(from SD to SS, Scenario 1-A ~ 3-C)

oz)

Before enforcement
8:10 8:20 8:30
SD 205 238 194
BB 206 206 208
SC 178 215 214
EU 177 171 197
GN 140 155 173
YS 116 124 120
SR 72 70 75
SS 41 42 41
After enforcement
Scenario 1-A Scenario 1-B Scenario 1-C
8:10 8:20 8:30 8:10 8:20 8:30 8:10 8:20 8:30
SD 204 236 193 202 235 191 201 233 190
BB 205 205 207 203 203 205 202 202 204
SC 177 214 213 176 212 211 174 211 210
EU 176 170 196 175 169 194 173 168 193
GN 139 154 172 138 153 171 137 152 169
YS 115 123 119 114 122 118 114 121 118
SR 72 70 74 71 69 74 71 69 73
SS 41 42 41 40 41 40 40 41 40
Scenario 2-A Scenario 2-B Scenario 2-C
8:10 8:20 8:30 8:10 8:20 8:30 8:10 8:20 8:30
SD 203 235 192 200 233 190 198 230 187
BB 204 204 206 201 201 203 199 199 201
SC 176 213 212 174 210 209 172 208 207
EU 175 169 195 173 167 193 171 165 190
GN 138 153 171 137 152 169 135 150 167
YS 115 123 119 113 121 117 112 120 116
SR 71 69 74 70 68 73 70 68 72
SS 41 42 41 40 41 40 40 41 40
Scenario 3-A Scenario 3-B Scenario 3-C
8:10 8:20 8:30 8:10 8:20 8:30 8:10 8:20 8:30
SD 202 234 191 199 230 188 195 227 185
BB 203 203 205 199 199 201 196 196 198
SC 175 212 211 172 208 207 170 205 204
EU 174 168 194 171 166 191 169 163 188
GN 138 153 170 136 150 168 133 148 165
YS 114 122 118 112 120 116 111 118 114
SR 71 69 74 70 68 73 69 67 71
SS 40 41 40 40 41 40 39 40 39




