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Analysis of Impacts of Autonomous Vehicles and Car-sharing on Spatial
Configuration in Urban Areas: Focusing on Parking Demand

A5 Jang Changho™, A& Jang Jaeyong™™", <45 Song Jaemin™"""

Abstract

The emergence of autonomous vehicles(AVs) is expected to bring about dramatic changes in our cities, especially
in the use of urban space caused by changes in parking demand. Although recent studies have attempted to estimate
possible changes, not many quantitative studies have been done. Against this backdrop, our study aims to develop
a set of scenarios, build a forecasting model for parking space, and analyze the changes in parking space for the
case of Seoul Metropolitan Area. To this end, five scenarios have been identified based on literature review and
the coefficients of the forecasting model for parking demand have been obtained using a log-linear model. In addition,
relative availability of parking space has been assessed by comparing the current status with estimated parking
demand. Our simulation results show that the impact of AVs on parking demand is heterogenous: if the supply
of AVs increases without their sharing, parking demand would rather increase, while if they are shared, parking
demand could decrease compared to BAU(Business-as-usual).

Keywords: Autonomous Vehicle, Car Sharing, Scenario, Prediction of Parking Demand, Urban Space

I ¢i0] iz U =5 &1 ik Tre] A5 71950] 20208714
AT AeFE SHE slo] AeFANE T

BESTL o R A0 Bt RABOTE @ 7]4S wed) ARET rkuse 2016, FEF
o] wish ARSe] 37 AAlet B WIS MiE  Ae] Z1ed B o~sBAR TREEY, @
Slottkaplan 2014; A2ATY  Ao] TETHE 3RAR SF Aloller £t 24

2017, £3] @A) SapA A7 L o] AT Sk s %o]u}. 202510l 9387} 22} o] &
Ol AeFae] B A0 A8, AA B E A 7PsT 470® s]4o] WA AolsiugA), of
2 ol8ell o] el WIS S Aoe  AVIE MR el 480 A0z ol

N
P
Fo
(o
o
2

£ 3

* o] =2 20179k AR A RSAR ] AR F=ATATHE] ¢S Hiof 480 7] %A EAI] QI(NRF-2017R1C1B1004785).

ok MG e . EAF 8t SPAALAA TP (A1AAD | Graduate Student, Dept. of Urban Planning and Design, Univ. of Seoul
| Primary Author | ckdgh501@naver.com

ook ALSAIHTSI. AT S ST | Undergraduate Student, Dept. of Urban Planning and Design, Univ. of Seoul | foxpurple@naver.com

sk MGAT Tl TAlF St By (WAIH A | Associate Prof., Dept. of Urban Planning and Design, Univ. of Seoul | Corresponding
Author | jmsong(@uos.ac.kr

RExY Aol =Un BRI SARI0| 0lXE ¥ BA: FALQE B0 151



3 kAT 2017). SHLIOAE 2026 =
100% AR&FaAe] Hgol 7hseiA w2 7l&
A AP sidE Zle=m A5HA drhMorgan
Stanly 2014). P2l AREF3PARF =9

;H@ A A MAlo] Eojutal 9= Aotk
FeyAlero) gl Eea wEANL F

A9, A 78 T e Ahte] A4 ga
& fElghs HRlE 7HE 210 dIEE A Qlck
A AT AFEY] T3S 7FssHAl
of, ERggo] 2 2587 S71 ¢ k& Ao
2 A ZHrhRodoulis 2014). E3F AR&FP2IEFO] 0]
|8 WEAT TS HaAA, Eute] A9 oF

do =

ot

}_

53 93 o] ARl HlgS ST o ks Ao=

7IHi= 2 Iohda 2016). ©12F 9HA,

thet a7} Aasto] 80%9] EAlE 5

A ZAo= 57 |E FrErds, & o 2017). ©

o}, AReagabe] kelos AR Af9] 7id
o] AT o7 Wale 4= Ql=t, g o old &

okl gl B3Rk ‘i]'ak"“"rrﬂxﬂ’ﬂ' %Wi’rEM

e 2A Eold & A2 A

HAtE AT 2017). olet T2

tiEw-50] M= ticte] & 4= k& Ao ol

Th(Heinrichs 2016).

o]} Zo] AT RS Ao AR)AHA D F

7HE TRt ol 2 94— 1A Zow Kol
o, e 7%0] We dge e A i AT
a4 9 Fa4o] 271t olek s ofdrA

=}

W I=5o] S8 dat Aasakdol 7Hxe tek
Hgle] 7psA o= Qlsle] AgFaatero]
Arelel wlAlE Gl iRt Aol R 24
A= ol olFofAA] et 71Ee] = i A

= T2 G924 a5l ved Y, o= ==l
A {L8E FAIE AL A AFeA 8915

r°"

152 ZEXT XO9F(2018, 12)

NI SR 2.2 Sl SAEAE

7 s} T2 Sl Ak BAATE AXsA

gtk o2 18] 2 =RelAl S i AL, A

ale et gejzel Atel e AL, &
A

43 0}01 AUl FA5RE a5t nprete

2 FAAEES E8o51] 33t 7H83E St
203097} 2040130} FARRSA| A4} FARFIHEE- 7}
T A% AEsiaLAt sioint. 2 =RelMe AeF
o] opr| thafpt Wl F AkEgaet FA
8ol 23& o] A7E AYsI

Zd= QAs

£ Algshs 5 =7 —rogii.h% 455}5}
& FHFRYo] 7HsSE AAFAE ettt Syt

AMe s Aol SAst] 3
A} Bm 70] 22 glo] APEAt g 28fo] 7hs
S ApEAk = Aolstal St AbaTeiabRhe A
BARE ol Ak A it WA %‘%W
112 WEAE EY 5 e vl wEseHo=s
IR EZRFAL 2017).
AeTh71E2 SR NN FHAR] TR

£ Alglslal 22z RdFgo] 7hsRtA| 9] 7l

N

E
H



ohet o~seMEE FEEEEI G, AYE 2017). @
A B2 AR GACME F 7] B
e e Y] A B R AT
7Fsst 7] o] Z1E7 A e AlFStaL Qint 2
FES I Qe 72, HiEEE TR e A
ol eid3o] AeF7 e skl qlon. 2
A 222 BRI Fche edic] DS
20309717] “F8BIshs 22 HEE Shal Jlrk e
2, A2, olFH, Adn] 2017).

A= 20154 Y AReF

Mw)
o

2

ol Aol e
PAEA} A8 Aol Al B ITetE £
7loll F=ste] RT3 AF83t AI7IE BEA1 A,
2020872 3ol == A& AEAt A8
o} AgS HES v JAKESTEGEFA 2017).
E3], B AZAE] 5 2+&5349] HIAEHE
£ FE0I%oH AFol] A58 AU E 75
< 91t AFHeke Algstsirt. olell Hal, S EwE
F015)0k = AR&T P -85} 2 dHet A
Agrel wet 2018974 AReFPatF A28
QIjt Slmets FESH, 202089714 AR}
9] whfio} AA| E2Fdo] 7hEote s Al K-
JEets Aol 2& HHEE sl Qlrk

A& AFsAF Aol 2 WIS 7S
Ao A= Qlrk =] ATo] 7, 202097
e Ago] BaE|1 20400 AA| A=ke] of
40%7t AAgFaAtEke] Hopal oY dstalthLioman
2018). = A7l = 20308 ZH 30%, 20504 ]
o 80%7HA] AFeaixtgo] Hgd 2102 odet vf

UK, e, olFu, 4n] 2017)

ﬂJlO o

ol

¢
pls)

2) 2ROl 7S S Ael- ZHA Hat

Agaage] w2 Afsie} Alele] o] 2 st

K

£ 71E& Zoltt &d4%2016)= AaTaA kg
FaAe] 23t 7HAE o™ o8] 4 5
T gEglo] FRl 290] 7155t whzell 7Hlel=
AN Ao Hstal oot TS 53t ol
S HORE] o= wEeAe] ols-g S &
om Esle] ZHek 2] ARSlel] =g sfHo]
F 4= ek olet thEo] AeFgrkge] Eolos W
T2 ollaet TEARE Egol 71Esid Aok &
S e B WeA 4GS 2e

T o AlSInlg el A anE 3EE A

W o

tlo

= 50% FRAZIH, TFE

KeX
=
=7 A= 71 4= ek

7t FAE AL Lert g of, A SRS
ZobA] oA o] E3F Aoh AL ALY 2017). TS
TAE Blofuh 29eh ol Fap7t o]FoA] =4
o9l T2 WAL Fo1E 4= ArkShoup 2005).
Nourinejad, Bahrami, and Roorda(2018)2 AF&52}7]
52 AEElesto] A tiH] 62%E o B8 7Fseh
FAPgo] FEE AR I= stk S thE ke
Og= AgFPAE FAPge] vR de §low S5
A7t Aojx| 1l wEesto] sl BAPE A

S Q2 ZloR dE3lal Q17| % SFckirving 2018).

3) RIBFURIC TOHOIAF U TSR

e
Fd
kN

AF sk Sl 2SR o] EYsle]
o) 7] £841500%)9) 44,6067} 0188 S}
o, 6805 AFHOR ol gtk INE B
Ak Eg AR o4l FYERrt Fd
o Fulonpt v 02 vehdet. 41889 5

O, (o

(o]

i&%l:

ol

REFY xf2ol TR BRIL TAIBZI DXl Y BA FALLE FNo= 153



oA 2FgZaAEFe] FujelArt gl Sutat
F 369571 @A AEAL 71A2] oF 158 SN
2o 7Pssitty SHslAthRAE, ey ol
1l Zn] 2017). slAE ALF ] HFL 4
420 ulet BEEE] 2jolrt Qe Ao ot
gk o714, AHAlo1s)el <JshH, 450
ZHEAE 7008 ¥ O]ABO] AE0| LS AXYAE
3005 A PIRhEC = 233
=0l == s Xl"%i}oﬂ o ‘E%% AHIZ Sl Aoz
Uehdth webd zRgFaxiere] vlgo] oz
L ol A=} H]5]| =2 Aolel= 1), A&

FRINFE =2 25575 A HA 89

_\9

N

Hir
Mo
)

1) X2 K0 cHet Aol 2 SiE

X o

.

28 7HIO1®(Car Sharing)oll BF-2 =0 %
G, B, AE008) A5 BE08-2 A
B2 FolA] olgo] Fl &7 A IER F
ot on, 42 0160= TE2E ol§ 7FsRt 2t

T2 7%l Do o) HefsHA| o8 4= e AlH|
2 AA R BAVE- o153 - el ide 2 ARFATiA
H|22} 5ot AbgE-fie 1T71a AnfEE]
2= Qs Mz 715 ol HH, 7hMlo]E o]
j‘ij_oqxé% 1:—] ) __tHEJ 1’4—(711—1/& 1:11—7:11-1 _]—17‘9
2015). ¥o 2T AFEHAAE A AAXHCE 94
5] dAste], 2021977 AFFSRE 35008 T,
203097H] 49 o] o] A o= ASHI it
(Bert, Colie, Gerrits and Xu 2016).

B R i G L= S s R i A rele =g =2 L]
‘Astar Qlek 2013\d0ll= ASA19] ZRAO]E AfH

154 ZEST H99E(2018. 12)

2 U7 b7E EYEQLY, RIRERRAE T197et
RIP} oEsto] sk okt W,
2015). ol YEE KIRI 2 R2E° wf2H 2= 7
Aol AP &4, 28t = A= 20174
71%0=& 12,000tH0]™, 2]4-0] =2 4809t ol

]E‘— 74__; Zqﬂoﬁi}(ﬂ’\E o]_l—.(_/ﬂ 2017). z
AR WEAEIAE FF TS8R} o182 A=
= FPoE A & 7FsAo] 2 AR A5ET
AT, B4 2015).

FFEHe AeTPATY] EYo® oL S4ek
Aog dlFw1 Qlek. AEFE 7]&o] A8k
M2 FH7EAE WEAHIAT 54 7o) =
ok ol 781 EEAHIATE ZHs ol whet A7
2Fgol g i, F-77AA 5ol 3A HskehS oJnlgt
A, B4 2015). SHE, ITF and OECD(2015)
Oﬂ/ﬂ—t— T AeTAAe] EAwEO] v gRke

WA ATt A&k wyge AR ERAEAE
OF.% o, TAWFEAE idoh= 7P 284
<l dhiete] & 4= lrkar WAt T ARFE-RAIA
do] A5 0= Tel]x] ol thewe] thEuwEy
T AAE]R] Sh=rhd Q5|3 ApFe] F FAHF2 A
A S71Rche F242Q1 A= Wissiet. olol| B,
A& PN AFTRAT} oh2A F4E A
Q5] 2pEAt @ H FU= 1011% 2| W L
F7tote o9Fe 71 4 gk AoR EIE
o} ATk A2 AT 2017). oA 1 AFE-R7ARtE 2

ST =912 EHES] Ao, FHA o
a-8-2 skl flelA 271215 5*]
o] Tk Eelske Zo] WAolt}. ol=nl A7
F, dol&o18)olME AFFE-Ro] A 2538

HJ

¢

EO

Fe 20l



o] shfj Al 2EE 2030 ©]57} F Ao, &}
ST AFEH2] HepdE Sdistele] @4 Al
2] 7t d Ao= &5t

AgFaapge] oo 2 QIgh 31t 8o gt
Ft ATEF AFEet @7 olop|=aL ik
g g QIgh A= FAET S8-2 TH
ApgagxtFo] ARl 942 R85 Zlog Y
512l ¢lOoW(Skinner and Bidwell 2016), AH&-5=302F
< &f7t oid TR oRM FAFQE AN

o7 HAUSIIThMetz 2018).

-

ol o do

i

)

24T, 429, o1FR, AFAvleo1ne AeFAAt
E=lo] FArge] vlAlE 9 245 9
sl 2OA1Y A8 BYS TS5 FA8.9
st s Aol T 132
201597} 2016 A2A] W PHSE A= 24e F
sl A% 2EE 750kl 2 S eyt
Fol Eor QIR A5t F9 SAdnto] Hitth=
7Pgstell FAp4-0.0] Weks st
RS U o Sle FAESE T5HTE o

dorl, 454 59 549 KUV, A USVE

Bge 5

il

2 =Yuss Ay,

5.3k, 20% 4 ™ 6.9kme] FAFHA] AT} Q=
ZAog FAEIT e AReTgatego]
T 2|H 9] fAE AR AARIThe Ogt 7P
2 paE]o], A S0l
.

S LHHA] §iotths ARl EARI.

O
AT

Zhang, Guhathakurta, Fang and Zhang(ZOIS)% A&
golde Fall 7Vl Al AgE-8 A A
S v FAl WolE St Bads B
F ZAheTEAEge] S 27 f16f s’ T A%
He T A% % FA0] 907} Aashe Aow
ettt £8 7MY 238 A4 wEAs, A
ol diet A= a7} nlEsits ARl Al
B AP A AT AL A

gHolgt 4= It} ITF and OECD(2015)= 2] A A]

oot wAAT 31 e3Pl 100% B-5
7F Fohd s o8 Hlgo] =2 2ok 94.6%
o FAp= a7}t A=Y, o 1.2km™e] FAFEZE A
glo] 7Fsd Aoz AYsrt. sk, A=F A4S
, AANEA i o] Adeatg-2 Tafekr] ook
gl EARI

4, NUE|2 i

olef ofSells gt d57vEe] 9letl, 53
Tgel M E8Hd/dol EAshE 73l
e Al e 2ARoIth Y,
2009). Pillkahn(2008)& w2 A4
AuEle A e ARSI

o] AU Q. AoflA] HgEl=
S ] Fo2 AAska 47H] 1389 At

2|08 ) Bt Bxslal thodt nje) 7HsAd

I

'
51_6‘4
S~
o
)

d

ok
N
=)

ol
o

Mo o2 g

S

1

o
=l
%

¢

et
ﬂ(‘
B>
o
rl
rE

iy
O
ot
i
2
o~

[0
30
N
H
>
OH
N3
2
o
pall
rr
02
0ok
HI
1%
M
_>'|_|
4>
FO
]
ofy
0z
0
o
a



e sk el e gat Behgel A
7 e 99158 A nlgladtE A4k B, o]

J

o
l:_l{
I
1o
)
%
%
_%
i)
o

I

g

M 8l FAeg Sl Bash ddadl 7E

i
=
et sig 8452 A

Table 1_Influential Factors on the Use of Autonomous Vehicles(AVs)

Influential Factor

Related Research

- In Korea, the percentage of AVs will reach 15% and 65% in 2030 and 2045 respectively(Oh, Seong, Lee and Kang 2017)

Penetration Rate | - AVs will become commercialized in the late 2020 and they will account for 40% of the total vehicles sales in 2030(Lee 2017)
of AVs™ - The spread of AVs is predicted to start in the early 2030(Yim, Chang and Yeom 2018)

- The penetration rate of AVs could go up to 90% in 2040(Kim, Kim, Hong and Na et al. 2016)

Regional Deviation | - As people get richer, more number of, larger and more expensive vehicles are preferred(Ahn and Kim 2015)
of AVs™ - Willingness to pay for AVs is larger for high-income people(Nordhoff, Winter, Kyriakidis and Arem 2018)

-Due to utility of AVs, the total traffic volume could increase(The Seoul Institute 2017)

Replacing Current | - If AVs and car sharing are not connected with a public transport networks, traffic may increase due to the increase

Car(Replacing of car usage(ITF and OECD 2015)

Public Transport) | - Traffic volume could increase because of a change in transportation mode from public transportation to the use of

AVs(Park 2016)

Additional Car | - Convenience and economic benefits of AVs will enable elderly people, the disabled and minor to use more AVs(Park 2016)
Demand by the |- AVs will contribute to the improvement of mobility of the transportation vulnerable group(Jo, Gu, Lee and Ryu 2016)
Vulnerable” - AVs will increase the mobility of the age group who is not currently driving a vehicles(Silberg and Wallance 2013)

- AVs will bring about car sharing economy(Yun 2016; LX 2017)

Level of - Cars will be shared by approximately 400 million people worldwide by 2030, showing a rapid growth. Furthermore,
Car-Sharing” AVs will have a major impact on car sharing(Bert, Colie, Gerrits and Xu 2016)

- Car sharing and AVs will grow together with synergy effects(Yim, Chang and Yeom 2018)

- Average usage of passenger cars is only around 1 hour, while they are parked during the most of other time(Bin and Kim 2017)
- The emergence of AVs will enhance the efficiency of car use from 4% to 40%, and the parking duration will be reduced

Effici f
Cf:f’;cy 2| (Atbib and Sena 2017)
g
¢ - If AVs are commercialized, more than 90% of current traveling cars will not need anymore(Oh, Seong, Lee and Kang 2017)
- Substitution effect of car per shared vehicles is described as 7.1 to 16.8(Kim, Park and Go 2015)
of Gar | Concept of car ownership will be disappeared in future according to economic and social factors(Arbib and Sena 2017)
Change
& hi™ - Car sharing will cause a decrease in the number of car registrations in the long term(Park, Jung and Moon 2014)
Owners|
P - One Nanumcar in Seoul, a kind of sharing car, has an effect on reducing 8.5 cars(Ko and Ki 2015)
- Car sharing has a direct impact on reducing traffic volume(The Seoul Institute 2017)
- Car sharing are most likely to contribute to encourage the use of public transportation for commuting(Jang, Park and Kim 2008)
Change of Shared

Vehicles Traffic™

- Car sharing and public transport are closely related to each other(Choo 2016)
- Car sharing will have opposite impacts on people between with and without a private carin their use of public
cransportation and traffic volumes(Park, Jung and Moon 2014)

Note: ~ Used only in scenario development,

156 ZEST XM997(2018, 12)

Used both in scenario development and parking demand prediction.
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Figure 2 _Research Flow

Analysis 1: Scenario Development

Identify influential factors and develop scenarios using Wilson
Matrix

Analysis 2: Prediction of Parking Demand

Develop a parking demand model and estimate parking demand
in 2030, 2045 BAU and each scenario

Analysis 3: Simulation of Parking Self-Sufficiency and
Availability of Parking Space

Simulate parking self-sufficiency and availability of parking space
in 2030, 2045 BAU and each scenario
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Summary of research results, suggestion and recommendation for
future research
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Figure 3 _Creating a Scenario through Combination of Changes in Key Factors
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Table 2 _ Synopsis of Each Scenario

Scenario

Contents

Scenario
‘Introduction’
(P. Rate 10%)

South Korea has decided to introduce AVs according to global trend, and AVs is gradually spreaded to high income
group. However, car sharing was not yet introduced due to legal and institutional obstacle.

Scenario ‘Growth’ | AVs are beginning to spread rapidly, and people of various social stratum use AVs. In accordance with global trend,

(P. Rate 40%)

car sharing economy has serviced B2B car sharing with a enterprise, so the conversion of car ownership concept is started.

Scenario
‘Stabilization’

(P. Rate 65%) individuals.

Most of vehicles on sale are AVs at now, and many people use the public transport and shared vehicles. Car sharing
is completely encouraged by the government, and car ownership has decreased further by activating P2P sharing among

Scenario
‘New Word’

(P. Rate 100%) | because people no longer own a car.

Transportation in cities take a full paradigm shift. All vehicles in the city is replaced to AVs, and the concept related
to vehicles is reestablished. Most of people use car sharing, and spatial concept of cities changes dramatically again

Scenario
“The End’

Although AVs were widely diffused, car sharing was not introduced due to legal, institutional obstacle and opposition
of related industry. Purchasing and owning a car rapidly increase on account of utility of AVs, and the needs of facilities

(P. Rate 40%/65%)” | about vehicles are enhanced. Therefore, a lot of social problems occur.

Note: 1) ‘P. Rate’ refers to the Penetration Rate of AVs.

2) In Scenario ‘“The End’, the years of P. Rate 40%, 60% are 2030 and 2045 each.
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Table 3 _ Description of Variables

Type Variable Unit Description Data Source
Building Ledger of Electronic
Dependent The Number of Parking L | Parking Lot in the Building Ledger + Street Parking| Architectural Administration
€ r Ol arKin; t 1
Variable e 8 0 © Lot + Off-road Parking Lot Information System
National Standard Parking Data
. Parking Generation Unit through Classification from| Road Name Address Developer
Generating  Amount o
) car Ministry of Land, Infrastructure and Transport Center
of Parking(2018) 0 o
X Building Gross Floor Area Data Based on Road Name
Working Age Population” | people Population of 15 to 64 Years Old
Independent Number of Employees” people -
Variable N OD Material by Means of Transportation about KTDB Information Center
Number of Car Inflow car . -
Traffic Volume Transport Analysis Data
Car Inflow Ratio” % Vehicle Traffic / All means Traffic Socio-Economic Indicator
Number of Car Ownership” car Number of Car Owners‘hip b?r Administrative Region
(‘dong’)
Applicati Regional Deviati ¢ Open Data Portal
cation egional ation of -
PP 1_ ! 8! i - Apply Deviation by Scenario to ZSCORE Standard Land Value of Individual
Variable AVs(2018)
House and Apartment House

Note: * Using a data of 2015, 2030 and 2045.
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Table 4 _Four Types of Parking Self—Sufficiency

Table 5 _Beta Coefficients of Variables

Type BAU Scenario
Lasting Parking Abundance| Self-sufficiency<<1 | Self-sufficiency<<1
New Parking Abundance | Self-sufficiency>1 | Self-sufficiency<1
New Parking Shortage | Self-sufficiency<<1 | Self-sufficiency>1
Lasting Parking Shortage | Self-sufficiency>1 | Self-sufficiency>1

V.

Mz

HI

1. FERR oS

) SR AERY 75

FA4Q FHE JEREL <Table 5>2] A¥ES Hf
goz <4 3>} 7%01 =559

log GFAFHES) = 2.9 + 8.89%107 A 52} HATHF
+ 07592 52 FUSHE + 0.418*og(AFEAt 5
S 4 0.1%107 52} LUk] BRAIRF + 0.129%
AR+ 0.174%log("84FE 1 <A] 3>

ZF Al folde H4=0] Pvalues 5
5] Ho} o] v—l“]o}“ﬂ] Fstatistics= 188.75%
=5 37| Alo] Aol thefl f-oJnlsich. E3F, VIF
Fhol wol ¥as 7ke] thgg4ld =AI7E A7 =2
Fow Adjusted R-squared= 0.6005% 3]7]Z 4

H1

t- Pr

value | (> |¢|) VIE

Variable Beta | Std.error

Number of

w5k
Car Inflow 0.00889 | 0.00259 | 3.43 3.93

Car Inflow Ratio(%)| 0.75860 | 0.20210 | 3.75 | *#* | 1.89

Number of Car

41 .05272 92 ok .
Ouwnershipllog) | 041770 | 005272 | 7.9 3.07

Generating  Amount

0.00010 | 0.00002 | 5.46 | #*** |1,
of Parking K 3

Number of Employees| 0.01291 | 0.00209 | 6.18 | *#* | 2,61

Working A,

Orsing 181017300 | 0.04890 | 355 | *+ | 201
Population(log)

(Intercept) 2.90100 | 0.36240 | 8.00 | ***

Note: Significant probability code “*** (0.001.
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(<Table 5> X
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olgate] & 20154, 20308 2 2045 BAU F
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Figure 4 _Distribution of Parking Lots in BAU Case

Less than 3000

3000 - 4999

5000 - 6999
[ 7000 - 9999
[ 10000 - 11999
I 12000 - 14999
I 15000 - 19999
I 20000 - 29999
I 30000 - 42999
I \iore than 43000

Legend(Lot) 2015

2030 2045

RERY Aae] Zeln B9t EAEZI0) DRlS §8 AL FA42E SMo2 161



Table 6 _The Number of Parking Lot in BAU

Figure 5_Total Parking Demand by Scenario

Variable 2015 2030 2045

Tortal(Lot) 6.89m 7.45m 7.0m
‘Eup, Myeon, Dong’

Average(Loo) 9195 9935 9334
Note: ‘m’ means million.
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Table 7 _ Average Changes in Parking Demand

2030(year) Introduction | Growth | Standardization | New World | The End
Average Change
Ratio(%)" 0.42 -1.46 -18.14 -35.06 26.41
A Ch
verae FHIEE 540 2,088 | -24,300 45,996 | 34,248
Area(nrf)
Total Change
Area(ki?) 0.04 -1.57 -18.22 -34.49 25.68
2045(year) Introduction | Growth | Standardization | New World | The End
Average Change
« 0.41 -1. -18.28 -35.32 15.
Ratio(%) 77 35.3 5.5
A
verage Change 504 2,448 22,632 42900 | 19,128
Area(m)
Total Change
0. -1.8 -16. -32.18 14.34
Area(ki) 37 3 97 3 3
Note: * Average change ratio of parking demand by administrate region(‘Eup, Myeon,

Dong’).



Figure 6 _Changes in Parking Demand by Each Scenario in 2030 and 2045
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Figure 8 _ Projections on Parking Self—sufficiency under Different Scenario

(a) 2030 ‘Introduction’ (b) 2045 ‘Growth’

(c) 2045 ‘Stabilization’ (d) 2045 ‘The End’
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