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Abstract

Urban commuting is one of the most important issues in the development of modern
cities. As the cities gradually expand to the suburbs, not only does the land use pattern
change, but it also affects the commuting of urban residents, who have to spend more costs
on commuting between their homes and workplaces.

Jobs-Housing Balance theory indicates that the ideal situation would be the supply of
jobs and housing in the same region, which will reduce commuting time and distance, the
use of automobiles and motorcycles, the energy consumption and air pollution emissions.
Scholars before used a variety of annual government transportation and Census data to
measure the Jobs-Housing ratio, which measured the balance between the number of
employment opportunities and the number of residences in a region. Also, they quantified
the additional cost of commuting between home and work via Excess Commuting, and
estimated the potential minimum and maximum commuting costs in metropolitan areas. In
the past, due to the poor spatial and temporal resolution of the data, there was a lack of
analyzing real-time traffic data and spatial visualization of urban commuting areas.

In the development of Taiwan’s urban areas, highway construction plays an important
role. It links cities, towns, and suburbs, increasing accessibility between urban and rural
areas, driving the rapid development of population and industry in the cities along the
highway and the areas surrounding the interchanges. The Freeway Bureau, Ministry of
Transportation and Communications (MOTC) released the Electronic Toll Collection
(ETC) dataset on the highway in Taiwan. The dataset records different types of vehicles.
The dataset selected for this study is the “number of trips by vehicle type (M0O8A)”. This
study attempts to spatially visualize the big data with better spatial-temporal resolution,
and to distinguish different commuting areas in Taiwan. The goal is to explore the
distribution of jobs and housing, and commuting phenomena within each commuting area.

The results of this study divides the cross-town commuting of Taiwan’s highways into
five major commuting areas: Pei-Pei-Tao commuting area, Hsinchu commuting area, the
middle commuting area, Tainan commuting area, and Kaohsiung commuting area.
Analyzing the commuting of the five commuting areas through the Excess Commuting
Index, most of the commuting distances are increasing year by year. While the commuting

of the Pei-Pei-Tao commuting area, Hsinchu commuting area, Tainan commuting area, and



Kaohsiung commuting area are more stable, excepting the middle commuting area which
is getting saturated year by year. Through different visualization methods, this study
explores the distribution of jobs and housing, commuting areas, and the jobs-housing
balance area, and the potential commuting areas. This study is helpful of understanding the
main commuting scopes of commuting areas, the spatial distribution of jobs and housing,
and the potential development areas. The results of this study could be a reference for the
future urban planning.

Keywords: Urban Commuting, Jobs-Housing Balance, Excess Commuting, ETC data,

Visualization
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#2252 (Murphy, 2009) - # %% &7 § 4 i@ éJ B ¥ EC 448 4 ﬁ?é}#gﬁlﬁp ’
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03F1332N | @ i@ PRI+ % | {84% 120.78595 | 24.59793
03F1332S | ¢3¢ B @ PRAE% | 120.78595 | 24.59793

03F1395N | &L 7 B P PRA%% | 120.70527 | 24.49717

03F1395S | & W IR+ T | i T 120.70527 | 24.49717
03F1485N | 42 7 120.66936 | 24.39659 | 120.70527 | 24.49717
03F1485S | &L 7 A 120.70527 | 24.49717 | 120.66936 | 24.39659
03F1633N | * FoAL 120.64331 | 24.33711 | 120.66936 | 24.39659
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03F1633S | 4L * @ 120.66936 | 24.39659 | 120.64331 | 24.33711
03F1651N | ¥ & 44 |+ °® 120.61379 | 24.30746 | 120.64331 | 24.33711
03F1651S | * BBk S 120.64331 | 24.33711 | 120.61379 | 24.30746
03F1710N | "k PRAEF | @ & kbt 120.61379 | 24.30746
03F1710S | * # k3 | #F/KIRI*% | 120.61379 | 24.30746

03F1739N | ¥/ A FOKPRAR% | 120.59042 | 24.25009

03F1739S | iF k/RIxT% | /WA 120.59042 | 24.25009
03F1779N | #¢# ey 120.57212 | 24.19506 | 120.59042 | 24.25009
03F1779S | 7% Rt e 120.59042 | 24.25009 | 120.57212 | 24.19506
03F1860N | =% (o 120.52093 | 24.14008 | 120.57212 | 24.19506
03F1860S | % * e 120.57212 | 24.19506 | 120.52093 | 24.14008
03F1941N | ¥/ kst | fr% 120.55468 | 24.09965 | 120.52093 | 24.14008
03F1944S | f=% EV RN 120.52093 | 24.14008 | 120.55468 | 24.09965
03F1991S | ¥/ ase | =F 120.55468 | 24.09965 | 120.60405 | 24.09191
03F1992N | P-F EFAM 120.60405 | 24.09191 | 120.55468 | 24.09965
03F2066N | & F P f 120.64612 | 24.06828 | 120.60405 | 24.09191
03F2066S | *F 5P 120.60405 | 24.09191 | 120.64612 | 24.06828
03F2078N | * 3 5P 120.66289 | 24.06529 | 120.64612 | 24.06828
03F2079S | & F N 120.64612 | 24.06828 | 120.66289 | 24.06529
03F2100N | %% E N 120.67825 | 24.05165 | 120.66289 | 24.06529
03F2100S | ¥ # & 120.66289 | 24.06529 | 120.67825 | 24.05165
03F2125N | %% ki | % 120.66886 | 24.02750 | 120.67825 | 24.05165
03F2129S | %% TE kA 120.67825 | 24.05165 | 120.66886 | 24.02750
03F2152S | %' &% | B & 120.66886 | 24.02750 | 120.65243 | 24.00557
03F2153N | & ™ TE kA 120.65243 | 24.00557 | 120.66886 | 24.02750
03F2194N | ® # kst | &4 120.65479 | 23.95848 | 120.65243 | 24.00557
03F2194S | & # ¢k 120.65243 | 24.00557 | 120.65479 | 23.95848
03F223IN | * # )k 120.66915 | 23.94868 | 120.65479 | 23.95848
03F2235S | ¢ & s | ¢ @ 120.65479 | 23.95848 | 120.66915 | 23.94868
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03F2260N | = 3% ¢ & 120.68342 | 23.92324 | 120.66915 | 23.94868
03F2261S | * # N 120.66915 | 23.94868 | 120.68342 | 23.92324
03F2306N | # 45 /R#x% | 3 4% 120.68342 | 23.92324
03F2306S | # % ® JIRTEF | 120.68342 | 23.92324

03F2336N | + & & JIRTEF | 120.70256 | 23.85231

03F2336S | # K IRi+%H | L7 120.70256 | 23.85231
03F2415N | # & LR 120.70186 | 23.79595 | 120.70256 | 23.85231
03F2415S | + & “ L 120.70256 | 23.85231 | 120.70186 | 23.79595
03F2447N | = Z Tl 120.65922 | 23.77451 | 120.70186 | 23.79595
03F2447S | b % 3 120.70186 | 23.79595 | 120.65922 | 23.77451
03F2535N | = w2 120.59534 | 23.73294 | 120.65922 | 23.77451
03F2535S | # Z i 120.65922 | 23.77451 | 120.59534 | 23.73294
03F2614N | = ¥¢ i 120.57294 | 23.64639 | 120.59534 | 23.73294
03F2614S | 1+ T ¥ 120.59534 | 23.73294 | 120.57294 | 23.64639
03F2709N | 7 3% T P 120.57294 | 23.64639 | 120.57294 | 23.64639
03F2709S | ¥ ¥¢ ¥ ¥ 120.57294 | 23.64639 | 120.57294 | 23.64639
03F2747N | & PURIET | & 3 120.57294 | 23.64639
03F2747S | = ¥% v PRI ® | 120.57294 | 23.64639

03F2777N | ¥+ b ¥ ¥R | 120.52291 | 23.59553

03F2777S | 7 ¥R+ | 5.1 120.52291 | 23.59553
03F2840N | 7 L 120.49414 | 23.49464 | 120.52291 | 23.59553
03F2840S | t# L ¥ b 120.52291 | 23.59553 | 120.49414 | 23.49464
03F2899N | # % ¥ 120.49414 | 23.49464 | 120.49414 | 23.49464
03F2899S | 7 7 g 120.49414 | 23.49464 | 120.49414 | 23.49464
03F2923N | * ¥ ik 120.48481 | 23.45070 | 120.49414 | 23.49464
03F2923S | ™ ¢y 120.49414 | 23.49464 | 120.48481 | 23.45070
03F2985N | "k 2+ i %% ¢y 120.46847 | 23.42901 | 120.48481 | 23.45070
03F2985S | * ¥ kxR 120.48481 | 23.45070 | 120.46847 | 23.42901
03F3101N | ¥ i@ kb ks 120.43945 | 23.34731 | 120.46847 | 23.42901
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03F3101S |k} &% |8 i@ 120.46847 | 23.42901 | 120.43945 | 23.34731
03F3187N | L LPRFF% | & P 120.43945 | 23.34731
03F3187S | ¥ i@ L LIPRIE % | 120.43945 | 23.34731

03F3211N | #% L LFRIE% | 120.37875 | 23.27097

03F3211S | K LPRFEF | 120.37875 | 23.27097
03F3259N | & L5 g 120.35597 | 23.21259 | 120.37875 | 23.27097
03F3259S | #% & LigE 120.37875 | 23.27097 | 120.35597 | 23.21259
03F3307N | F # &5 | § LiE 120.35209 | 23.16646 | 120.35597 | 23.21259
03F3307S | & L& To ks 120.35597 | 23.21259 | 120.35209 | 23.16646
03F3392N | ¥ f* o oks 120.33161 | 23.12371 | 120.35209 | 23.16646
03F3392S | F 7 ke | F 1 120.35209 | 23.16646 | 120.33161 | 23.12371
03F3445N | #7it &kt | F 1 120.32385 | 23.06437 | 120.33161 | 23.12371
03F3445S | ¥ * ATiC i b 120.33161 | 23.12371 | 120.32385 | 23.06437
03F3496N | B & Ari kb 120.32451 | 22.97698 | 120.32385 | 23.06437
03F3496S | #7i* &kt | B & 120.32385 | 23.06437 | 120.32451 | 22.97698
03F3588N | B &# PR % | B 120.32451 | 22.97698
03F3588S | M A& B R PRF% % | 120.32451 | 22.97698

03F3670N | 7 # B B PRI % | 120.36052 | 22.88048

03F3670S | M A PRAx% | @ F 120.36052 | 22.88048
03F3743N | # & &% |9 % 120.42614 | 22.78472 | 120.36052 | 22.88048
03F3743S | 7 & o S 120.36052 | 22.88048 | 120.42614 | 22.78472
03F3854N | 1 4 B ks 120.49164 | 22.75354 | 120.42614 | 22.78472
03F3854S | # & 44 | 4 4c 120.42614 | 22.78472 | 120.49164 | 22.75354
03F3916N | & % 1 4 120.52819 | 22.71623 | 120.49164 | 22.75354
03F3916S | 1 4 LN 120.49164 | 22.75354 | 120.52819 | 22.71623
03F3984N | % ir B 120.55537 | 22.69634 | 120.52819 | 22.71623
03F3981S | & & £ ip 120.52819 | 22.71623 | 120.55537 | 22.69634
03F4018S | *is Wit 120.55537 | 22.69634 | 120.53773 | 22.63848
03F4021N | W% £ ip 120.53773 | 22.63848 | 120.55537 | 22.69634
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03F4142N | »8 ks | Bz 120.52810 | 22.57145 | 120.53773 | 22.63848
03F4142S | Wit Tk 120.53773 | 22.63848 | 120.52810 | 22.57145
03F4168N | 7% TE kL 120.52481 | 22.51329 | 120.52810 | 22.57145
03F4168S | @7 44t | 87 120.52810 | 22.57145 | 120.52481 | 22.51329
03F4232N | = ] 120.53020 | 22.48964 | 120.52481 | 22.51329
03F4232S | &% E 120.52481 | 22.51329 | 120.53020 | 22.48964
03F4259N | tRif E 120.50595 | 22.44533 | 120.53020 | 22.48964
03F4263S | # Hif 120.53020 | 22.48964 | 120.50595 | 22.44533
05F0000S | # & &5t | FFe 121.62091 | 25.03597 | 121.64753 | 25.00860
05F000IN | % #Z B B kM 121.64753 | 25.00860 | 121.62091 | 25.03597
T E
05F0055N | * i T R 121.71253 | 24.94173 | 121.64753 | 25.00860
EAR TR
05F0055S | # FL * i 121.64753 | 25.00860 | 121.71253 | 24.94173
S R
05F0287N | 33 " 121.78983 | 24.82792 | 121.71253 | 24.94173
kTR
05F0287S | ™ i B 121.71253 | 24.94173 | 121.78983 | 24.82792
05F0309N | & W B 121.78160 | 24.73858 | 121.78983 | 24.82792
05F0309S | £33 B 121.78983 | 24.82792 | 121.78160 | 24.73858
05FR113S | ¥ # T 121.78160 | 24.73858 | 121.78160 | 24.73858
05FR143N | ¥ f# B 121.78160 | 24.73858 | 121.78160 | 24.73858
05F0438N | B & i 121.79238 | 24.68389 | 121.78160 | 24.73858
05F0439S | ¥ f# B 121.78160 | 24.73858 | 121.79238 | 24.68389
05F0494S | B & i 121.79238 | 24.68389 | 121.82665 | 24.61675
05F0528N | #&i% B % 121.82665 | 24.61675 | 121.79238 | 24.68389
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