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Applying Land-use Transport Integrated Model for Analyzing Long-term and
Comprehensive Effect of Tram in the City of Suwon, Korea
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Abstract

Introducing a tram in a city would affect not only its transport system but also land-use
pattern. In this study, Seoul Metropolitan Area Model developed using DELTA (land-use
model) and Omnitrans (transport model) was applied to simulate the comprehensive effect of
the new tram for the City of Suwon. Before applying the model, the parameters of Omnitrans
were calibrated and validated. Three scenarios were set up to analyze the long-term effects
of mode choice and the subsequent changes in land use and population: a business-as-usual
(BAU) scenario and two alternative scenarios with a tram and an increase of floor area ratio
(FAR) in the adjacent area of the tram route. The model simulation showed that introducing
a tram route would reduce transit use as a result of decreased accessability to the city rail
station using bus and car, which is ascribed to the bypass of bus routes. The simulation also
showed that the residential location of younger householder families might change from
downtown to outskirts, because the tram would decrease the accessibility to the jobs outside
the city. However, the elderly householders move to downtown due to the tram and reduced
housing rent. This problem might be solved by introducing more tram routes throughout the
city and modifying the bus routes appropriately. Its effects are to be explored using a model
with actual tram traffic data in the future.
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Fig 1. Standard deviation of commute distance
(Source: Gyeonggi-do traffic DB)
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Fig 2. Change of population and employment
(Source: Gyeonggi-do traffic DB)
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Table 1. Classification of trip purposes and travel types

r
)
>
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Travel type Trip Purpose Travel type Trip Purpose
HBW | Home Based Work WBT | Work Based Trip
P HWW/| Home based Work — White collar : WBW | Work Based Work
a HWB | Home based Work — Blue collar S Non | WBS | Work Based Shopping
s HBE | Home Based Education S |home| WBO | Work Based Other
S |Home| HPR | Home based education — PRimary g based| SBS | Shopping Based Shopping
€ beriEd HSE | Home based education — SEcondary | g trip | so Shopping Based Other
; P HTE | Home based education — TErtiary ? ONHB | Other Non-Home Based
e HBS | Home Based Shopping = - = =
r HBR | Home Based Recreation Freight LTTRK | LighT TRucK
HBO | Home Based Other HVTRK| HeaVy TRucK
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Table 2. Production and attraction factors for trip purposes

Trip Purposes Production Factors Attraction Factors
HWW Household characteristics Zonal characteristics
HWB | household of white color worker - number of household
HPR
p HSE - household of blue color worker - number of student accepted
Home . .
a | based | HTE | household dependents (0-17 old) (primary/secondary/tertiary)
s HBS - household dependents (18-64 old) - number of employee accepted
S HBR - household dependents (65- old) (white/blue) or (office/retail/service/
e HBO - number of vehicle for household research/health/manufacturing/other)
n
g WBW
e WBS | Zonal characteristics
r hNon WBO | - number of household
ome
based SBS - number of student accepted (primary/secondary/tertiary) except work based trip
SBO - number of employee accepted (office/retail/service/research/health/manufacturing/other)
ONHB
LTTRK | Zone characteristics
Freight - number of household
HVTRK | . number of accepted employee (office/retail/service/research/health/manufacturing/other)
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Table 3. Parameters for home-based-trip generation model

Classification

Home based trip

HWW HWB HPR HSE HTE HBS HBR HBO
R? 0.870 0.733 0.506 0410 0.307 0.125 0.139 0.266
Household of 1 1.622 | -0.074 - - - - - -
white collar 3160 | -0.079 - - - - - -
worker 3+ 4.904 -0.048 - - - - - -
P | Household of -0.043 1.377 - - - - - -
r blue collar -0.050 2.627 - - - - - -
(0] worker 3+ -0.051 3.858 - - - - - -
d Household 0.033 0.082 0.657 1.341 -0.084 0.028 -0.037 0.028
u dependents 0.051 0.105 2.358 1.459 -0.123 0.074 0.041 0.186
c (0-17 old) 3+ 0.023 0.107 3.396 1.847 -0.128 0.075 - 0.350
t Household - 0.015 -0.013 0.087 0.137 0.235 0.260 0.438
i dependents -0.019 0.041 -0.149 1.025 0.652 0.256 0.372 0.645
o (18-64 old) 3+ - 0.044 -0.034 1.148 1411 0.319 0417 0.811
Household | ¢ | 0030 -0076 - 0030 -0011 0171 0310  0.565
dependents
(65- old) 2+ - - - 0.057 - 0.334 0.705 1.039
Number of 1 0.045 0.032 0.046 -0.025 0.028 0.070 0.106 0.159
hicl 2 0.057 0.015 0.054 0.105 0.042 0.059 0.176 0.307
vehicie 3+ 0039 | -0025 - - 0049 0078 | 0185 0380
R? 0.989 0.974 0.970 0.979 0.966 0.916 0.992 0.992
Households 0.836 0.374 0.387 0.320 0.157 0.285 0.247 0.458
Stu_pri B ~ B B ~ B B
(primary student) 1.200
Stu_sec ) B B 1645 ) B ) )
(secondary student)
A Stu_col ) ) ) ) 0.021 ) ) )
t (college student)
X Emp_whlte 1363 . . } . . ) .
(employee white collar)
r Emp_blue . 1,064 . } . . ) .
a (employee blue collar)
c Emp_office - ; ; - - ; 0057 0.106
(office worker)
t .
. Emp_retall . . . } . 0378 ) .
i (retail worker)
o Emp._service - - - - - - 1967 | 3.654
(service sector worker)
Emp_research . . . } . . ) .
(research sector worker)
Emp_health - - - . - - 1734 | 3219
(health sector worker)
Emp_manufacturing | - - - - -0.106 | -0.051 | -0.095
(manufacturing worker)
Emp_others ) . ) ) ) ) ) )
(employee others)
70 | T2EAZ, Hs533 1= (2018)
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Table 4. Parameters for non-home-based-trip generation model

Non Home Based Trip Truck Trip
DIVISION WBW WBS WBO SBS SBO ONHB | LTTRK | HVTRK
R? 0.989 0.954 0.989 0.925 0.989 0.986 0.934 0.656
Households -0.109 - 0.013 - 0.008 0.058 0.029 -
Stu_pri - - - - - - - -
p Stu_sec - - - - - -
r Stu_col 0.101 - 0.019 - 0.011 0.122 - -
o Emp_white -0.320 - - -0.027 - - - -
d Emp_blue - - - - - - - -
u Emp_office - - - - - - -
c Emp_retail 2.601 | 0.042 0.103 0.077 0.062 0.445 0.154 -
t Emp_service - - 0.647 - 0.388 5.279 - 0.730
Emp_research - 0.195 0.222 0.129 0.133 0.942 - -
Emp_health - 0.162 - - - - - -
Emp_manufacturing 0.373 | -0.013 - - - - 0.267 0.092
Emp_others - - - - - - - -
R? 0.989 0.877 0.979 0.925 0.979 0.986 0.934 0.656
Households -0.109 - - - - 0.058 0.029 -
Stu_pri - - - - - - - -
A Stu_sec - - 0.082 - 0.049 - - -
t Stu_col 0.101 - 0.034 0.020 0.122 - -
t Emp_white -0.320 - - -0.027 - - - -
. Emp_blue - - - - - - - -
a Emp_office - -0.044 - - - - - -
c Emp_retail 2.601 | 0.180 0.077 0.077 0.045 0.445 0.154 -
¢ Emp_service - - 1.523 - 0.914 5.279 - 0.730
Emp_research - - - 0.129 - 0.942 - -
Emp_health - - - - - - - -
Emp_manufacturing 0.373 | -0.025 - - - - 0.267 0.092
Emp_others - - - - - - - -
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Table 5. Paired t-test of trip distribution for each trip purpose

Purposes| HBW | HBE | HBS | HBR | HBO | WBW | WBS | WBO | SBS | SBO |ONHB | LTTRK HVTRK
t-test | 0985 | 0996 | 0.99 | 0.995 | 0.987 | 0.976 | 0.984 | 0.988 | 0.989 | 0.993 | 0.992 | 0.922 | 0.917
Sig 1.000 | 1.000 @ 1.000 K 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
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Table 6. Paired t-test of modal split for each trip purpose
purpose HBW HBE HBS HBR HBO WBT ONHB
t-test 0.999 0.998 0.998 0.993 0.988 0,999 0.993
Sig 1.000 1.000 1.000 1.000 1.000 1.000 1.000
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Fig 10. Comparison of car/truck traffic in Suwon
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Fig 12. Comparison of transit traffic in Suwon
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Fig 14. Comparison of bus/tram traffic in Suwon
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Fig 16. Comparison of subway traffic in Suwon
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Fig 11. Comparison of car/truck traffic in tram area
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Fig 13. Comparison of transit traffic in tram area
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Fig 15. Comparison of bus/tram traffic in tram area
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Fig 17. Comparison of subway traffic in tram area
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Fig 18. Comparison of housing rent in Suwon
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Fig 22. Comparison of HH under 35 in Suwon

140,000

130,000

120,000

110,000 "

100,000

90,000

80,000

70,000

60,000 <

50,000

40,000
O N MM TN ONSNWODIADOr— AN M N
e e e D i S S I s I VN
OO0 000000000000 0O
AN AN AN AN ANANANANNANNANNNN A

BAU ---Alt 1 —Alt 2
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