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Structural Characterization of Public Transportation
Networks based on QAP Correlation
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Abstract

Public transportation systems play key roles in supporting dynamic activities and interaction between
urban places. Especially, high efficient public transportation systems are required in order to support large
traffic demands in urban areas. In this paper, we define a new metric, structural activation level (SAL),
to replace the conventional transportation share ratio (TSR) measuring efficiency of public transportation
systems. First of all, we access the Korea Transport Database (KTDB) and download origin-destination
data by transport types to construct traffic networks with respect to transport types for each city. Then,
we calculate the QAP (Quadratic Assignment Procedure) correlation between each traffic network and the
total traffic network for each city to investigate SAL by comparing cities one another. The results of our
investigation reveal inconsistency between TSR and SAL. In Daegu, TSR of public transportation systems
is relatively low while SAL is high. In Deajeon, however, SAL is low while TSR is high. Therefore, we suggest
to take into consideration SAL as well as TSR in order to investigate the degree of activation of public
transportation.
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(Table 1) Capital and Five Provincial Areas

area Administrative district zone
(no. of citiy - gun - gu) |count | total
Seoul (25) 424
Capital area Gyeonggi(42) 561 1,135
Incheon(10) 150
Busan(16) 110
Busan/Ulsan Ulsan(5) 52 493
area Gyeongnam(8) 205
Kyungbuk(3) 56
Daegu(8) 139
Daggu Gyeongnam(1) 14 | 306
metropolitan area Kyungbuk(11) 153
Daejeon Dag.l?;);lg(S) 12
Chungcheong 10 cram(1e) | 207 | 423
reston Chungbuk(14) 153
Gwangju Gwangju(b) 95 171
metropolitan area Jeonnam(6) 76
Jeju area 2 cities 43 | 43
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[step 1]

L Construct O/D DB

[step 2]

L Data preprocessing

[step 3]

L Construct Traffic Network (TN) for J

each city and transportation

[step 4]
Yield Structural Activation level (SAL)
for each city and transportation

[step 5]
Compare the levels of transportation
activation among cities

<Figure 1) Analysis Framework for SAL
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(Table 3) Traffic Network for Each Transportation

city transportation traffic network
car(D) car_TN
bus(®@) bus_TN
Seoul, railway/subway(®) rail_TN
Busan, taxi(@) taxi_ TN
Daegu, others(®) etc_TN
Daejeon, - -
. public transportation .
Gwangju (@+3) public_TN
total traffic
(D+Q+B+®+E) total TN
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