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ABSTRACT

Automobiles and parking lots have greatly been increased by the continuous development of new towns and residential districts. There
were not enough parking lots; and although there were off-street parking lots available for sale, they were not easily sold. Through a
parking regulation, local governments can require parking spaces for more than a certain rate in developing areas. Despite local
governments should require parking spaces within the parking demand and regulation, they did not investigate parking demands. Off-street
parking spaces are not easy to sell because they don’t consider the parking demand. In this study, we analyzed the factors that affect the
parking management in order to increase sales of the off-street parking. The factors were "the characteristics of the parking lots", "the
accessibility of the off-street parking", and "the traffic environment around off-street parking." We have derived suggestions for these
factors. In addition, this study has derived nine variables affecting the parking operation in these three factors, and suggested a logistic
regression model and the influence of each factors. According to the analysis, "parking signs" were the most influential. Next were "land

uses" and "lanes on road".

Key words : Off-Street Parking Lot(:=2]5=2F%), Unsold land of Off-Street Parking Lot(P|ujZ} =952} 8-%]), Characteristics of
Off-Street Parking Lot(:=2]F2 E4)
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Table 1. The parcels of off—street parking lots in investigation
districts

investigation districts palré(tisng survey assay
Hwaseong Dongtan 35 33 29
Seongnam pangyo 28 24 24
Yongin Guseong 6
Ansan Singil 6
1st Suwon Homaesil 15 12
yr Incheon Cheongna 35(30) 15 6
Dagjeon Doan 41 30 24
Daejeon Noeun 17 9 9
Yongin Jukjeon 10 10 9
Hanam Misa 24 9 0
Giheung Yeongdeok 1 1 1
Suwon Woncheon 2 2 1
Suwon Maetan4 6 6 6
Suwon Jowon 2 2 2
Incheon Samsan2 4 4 4
Incheon Dorim 1 1 1
Giheung Sanggal 1 1 1
2nd Osan Unam 2 2 2
" Hwaseong Baran 2 2 2
Namyangju Cheonghak 1 1 1
Dongducheon Songnae 4 4 4
Yangju Deokjeong 5 5 5
Namyangju Pyeongnae 13 13 13
Paju Gyoha 11 11 11
Bucheon sangdong 12 12 12
Ist yr 217(212) 153 119
2nd yr 67 67 66
Total 284 220 185

E3F WO Abde] fael wE 42 flsl A kol5Abd
o] fut goiiel wut 1 fFS FESHe] AR
T S /AR FESI=T 74 AAE AL
2 A3l ALE ARFAHTplY o2, TR0 ujet
o)Ay SAIW TP AEEC] B S0t T8O = AR
s}l A5 AFE EEFAP(Tp2)y o2, =2l 82]0]
UA] Y= A-E W P(Tp3), TGS
S22 AR AE H(TphHo =R LRSI
ESF SR GSHol A= ool whek 2-9(Opl), 1l

LS A4 = A5
A A 2ARS FHEAGe EeERTE YA BARE AL
2 a2 157 BAR e eju)e

2) FAPHANE FAAGAZR A9 LFAN AN TR
EE PSS FAoR AgEE REo g 70w
o HEs At qlr

LHI Journal



et - W3] - ol &AF
Table 2. Types and operation characteristics of the off—street + 48.1%0] 0|2 Ao2 ZALE I
parking lots in investigation districts A7) o]&FHE AHHEYE HLFIFHTpS A7}
off-street Total Ist yr 2nd yr 26.5%%2 UEIGOH, A=E E85F:2 K (Tp2)o] 25.4%=2 &
parking lot number | % | number | % | number | % 51.9%7F AFE 391 Aoz Uehdtt ujzdE w9213 X
Tol | 4 [265] 30 [252] 19 |28 Zelui @A) 55.5%7t FAFOR LGET glom AdHT
type Tp2 47 254 14 11.8 33 50.0 94 %,—g_;gl—q_ 712_]__% 7]{?—9& /u_g—%qu 51;] U]U}__OJ 7:] © 250,
Tp3 | 81 |438) 68 |57 13 | 197 A orEle v 5~109 v]TK61.5%), 106 o]AH(73.4%) 0=
Tp4 8 43 7 5.9 1 1.5 50%01ARS ALBIE1TL Qi Ao T ZAFE|QIE wlebA o)At
operation g’; R e I e S ) 292 AYAT/EF 5 59 ool Haisiolol 29
0] 50%= Folsh=s Ao A= It
Total 185 100 119 100 66 100
50
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Table 3. Analysis on parking lot characteristics by off—street parking lot operation
operations types
off-street parking lot number Opl Op2 Tpl Tp2 Tp3 Tp4
count % count % count % count % count % count %
total 185 96 51.9 89 48.1 49 26.5 47 254 81 43.8 8 43
sale sell 173 96 55.5 77 44.5 49 28.3 47 272 69 39.9 8 4.6
conditions unsold 12 0 0.0 12 100.0 0 0.0 0 0.0 12 100.0 0 0.0
~ Syr 69 17 24.6 52 754 14 20.3 3 43 46 66.7 6 8.7
an"srt‘;ﬁﬁzn Syr ~10yr 52 2 | 615 | 20 | 385 16 | 308 16 | 308 19 | 365 1 1.9
10yr ~ 64 47 73.4 17 26.6 19 29.7 28 43.8 16 25.0 1 1.6
3) 12k £427 IS vHA] FBHe 8By BTt R
Afoll= 2404 ALAIRT
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Fig. 2. Area composition of off—street parking lots by the group
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Fig 3. Shape ratio of off—street parking lot areas
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operations types Complete construction
off-street parking lots total Tp3
Opl Op2 Tpl Tp2 sl unsold Tp4 Syr 5~10yr | 10yr
nuber 185 96 89 49 47 69 12 8 69 52 64
average(r’) 1708.7 1841.1 1565.9 1903.3 1776.2 1483.1 1601.5 22262 1902.9 2056.9 1216.3
1700w count 120 60 60 29 31 49 8 3 40 30 50
area " % 64.9 62.5 67.4 59.2 66 71 66.7 375 58 57.7 78.1
17001 freq. 65 36 29 20 16 20 4 5 29 22 14
e ~
% 35.1 375 32.6 40.8 34 29 333 62.5 42 423 21.9
count 72 36 36 12 24 30 5 1 24 19 29
square
d % 389 375 404 24.5 51.1 43.5 41.7 12.5 34.8 36.5 453
count 90 49 41 30 19 30 7 4 40 27 23
rectangle
% 48.6 51 46.1 61.2 40.4 43.5 583 50 58 51.9 35.9
. count 6 3 3 2 1 3 0 0 2 2 2
shape | triangle
% 3.2 3.1 34 4.1 2.1 43 0 0 2.9 3.8 3.1
. count 8 4 4 2 2 4 0 0 0 1 7
trapezoid
% 43 42 45 4.1 43 5.8 0 0 0 1.9 10.9
. count 9 4 5 3 1 2 0 3 3 3 3
etc
% 49 42 5.6 6.1 2.1 2.9 0 375 43 5.8 4.7
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Table 5. Analysis on nearby land uses and road conditions of off—street parking lots
operations types Complete construction
off-street parking lots total opl Op2 Tpl Tp2 — Tp3unsold Tpa ~Syr 5-10yr | 10yr~
nuber 185 96 89 49 47 69 12 8 69 52 64
. . count 83 40 43 20 20 37 5 1 31 21 31
residential area —,
% 449 41.7 48.3 40.8 42.6 53.6 41.7 12.5 449 404 48.4
nearby | public urban | count 9 5 4 3 2 1 0 3 5 2 2
land use facilities % 4.9 52 4.5 6.1 4.3 1.4 0 37.5 7.2 38 3.1
Commercial / | count 93 51 42 26 25 31 7 4 33 29 31
Business % 50.3 53.1 47.2 53.1 53.2 449 58.3 50.0 47.8 55.8 48.4
average lanes 2.65 2.33 3 2.14 2.53 2.94 35 2.75 2.86 2.31 2.72
lanes on lanes count 127 77 50 42 35 40 6 4 39 42 46
adjacent % 68.6 80.2 56.2 85.7 74.5 58 50 50 56.5 80.8 719
road 3lanes ~ count 58 19 39 7 12 29 6 4 30 10 18
% 31.4 19.8 43.8 14.3 25.5 42 50 50 43.5 19.2 28.1
average lanes 5.19 4.52 592 4.08 4.98 5.93 6.33 5.25 5.58 4.54 5.31
nearby Al count | 102 66 36 39 27 28 4 4 32 33 37
gﬁf T anes % | 551 | 688 | 404 | 796 | 574 | 406 | 333 50 464 | 635 | 578
road Shanes . |count | 83 30 53 10 20 41 8 4 37 19 27
% 44.9 31.3 59.6 20.4 42.6 59.4 66.7 50 53.6 36.5 422
4) FAE IHER AR e FAE SUT RS 7eoR A
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Table 6. The nearby parking signs and illegal parking status of off—street parking lot
operations types Complete construction
off-street parking lots total Tp3
Opl Op2 Tpl Tp2 Tp4 ~5Syr | 5~10yr | 10yr~
sell unsold
nuber 185 96 89 49 47 69 12 8 69 52 64
) count 60 58 2 23 35 2 0 2 21 37
1S
) ) % 324 60.4 22 46.9 74.5 2.9 0 2.9 40.4 57.8
parking lot sign
. count 125 38 87 26 12 67 12 8 67 31 27
no
% 67.6 39.6 97.8 53.1 25.5 97.1 100 100 97.1 59.6 422
< count 23 18 5 7 11 2 0 3 3 7 13
existence
nearby . % 12.4 18.8 5.6 14.3 23.4 2.9 0 375 43 13.5 20.3
on-street parking
lots non count 162 78 84 42 36 67 12 5 66 45 51
existence % 87.6 81.3 94.4 85.7 76.6 97.1 100 62.5 95.7 86.5 79.7
average (T 8.32 9.95 6.57 10.02 9.87 6.14 7.83 8.38 5.83 7.63 11.58
Nearby cars - Scar count 99 45 54 27 18 44 7 3 47 30 22
parked illegally % 53.5 46.9 60.7 55.1 383 63.8 58.3 375 68.1 57.7 344
by the group . count | 86 51 35 » 29 25 5 5 2 2 )
car ~
% 46.5 53.1 39.3 44.9 61.7 36.2 41.7 62.5 31.9 4223 65.6
K d count 59 45 14 18 27 11 0 3 7 16 36
crac own
Neafby cars % 31.9 46.9 15.7 36.7 574 15.9 0 37.5 10.1 30.8 56.3
parked illegally
by the group do ot count 126 51 75 31 20 58 12 5 62 36 28
% 68.1 53.1 84.3 63.3 42.6 84.1 100 62.5 89.9 69.2 43.8
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Table 7. Dependent and independent variables

variable unit Variable Description expect
sign
depen- . . B
dent operation - Do you operate off-street parking lot? (no=0, yes=1) n/a
residential area | dummy | Are there residential areas around the off-street parking lot ?(no=0, yes=1) +
nearby public urban dummy | Are there urban support facilities around the off-street parking lot?(no=0, yes=1) +
land use facilities Y PP p g fot > Y
Cogll?sl f:z;:l / dummy | Are there commercial and business facilities around the off-street parking lot?(no=0, yes=1) +
parking lot sign dummy | Are off-street parking lot signs installed?(no=0, yes=1) +
indepen-
dent
Illegal parking enforcement | dummy | Are you cracking illegal parking around the off-street parking lot?(no=0, yes=1) +
lanes on adjacent road n How many lanes are on the adjacent roads of the off-street parking lot? -
nearby higher rank road n How many lanes are on the nearby higher grade road of the off-street parking lot? -
area m’> | What is the area of the offstreet parking lot? +
AHel Ay AA S o]8sle] BFL 425t gon, LA + Hosmer®} Lemeshow 77 2] pgfo] 0.063=2 3-22H& 0.055
S ol W FolA] FATES AT BRG Susiyl T ADE ARAES Adsb) g2 Rge Ayt
o ol M@usE MY mE WL g FEolt 4 ik oked Negelkerke £73h B3 oA B ol
FH AT HpRA 5 oAby AA Al 3 B A AFTHH)2 HE Sl 56.7% =5 A~ 3R
Agl 82191 Aol wisf T2 oﬂx*xlEd?l 344 FolM Awgstal glee & = 2SIt
o] wio]7] wjEolct.
Table 8. The fitness of Logistic Regression model
o _ _ ~ (included all variables)
4.2 2NDY el AS
e X2 degree of freedom P-Value
421 Xghe Zi=HiH Step 65.880 7 0.000
_ ~ _ Step
Ao A QolEA mEo] A=S olsle] 2x|AE 3| ) Block 65.880 7 0.000
3634 AULHQl AFEY FPAS REAF W YA Model | 65880 7 0000
AA| E|AE, Hosmere} Lemeshow AT} AEHF-E(correct
. . HALO A o1 St -2 Log Cox & Snell Nagelkerke
classification rate) 412 AA|S}GITE P Likelihood R Square R Square
1 99.089 0.425 0.567

422 XMz #EZAq

1) 2E AgHy 28 A

RE MyHeZ 283 wHo Ao On(2LL: -2log
Likehood)gko] W3S 53t x> SA7o] 65.8800]H, A
7031, G-OJ5Z2- 95%(0.000<a =0.05)f|A] G-olet oz K
H|9iek

TERE S5 H0] AR AISH 4

=
T=

il

3l

o

i

AR ofig 24s)

ﬁﬁ
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3% Hosmer and Lemeshow P-Value : (0.063) > 0.05

D) 2R B A9 A
YR Bol g AR AL 48T w9 B,

© 1w (2LL: -2Log Likehood)7te] W3S E3t 2 EA o)
37.9420|0, AFGEL 60|, 9-0]%=F-2 95%(0.000<a =0.05)
oA fofat ROR FAE .
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Table 9. The fitness of Logistic Regression model S oA Exp(f ) IEtHEE E3) ZF WHaro] JA =
(excluded illegal parking enforcement) 2 2R 2= Q) g o wlelEe] Auzle] 242 I3k
T X’ degree of freedom | P-Value L7F Al & 4 ek webA g o] siEtHE 7 HHl Y
Step 37.942 6 0.000 HpEo] JFAE(Exp(f )S At Q]2 FA|oJ
Step 1 | Block | 37.942 6 0.000 (92.663)7} 7P =A Yepton, oAy 8 EX|ol g
Model Tom . 0,000 —‘—ET*é-E/\]Zl%(IS-883)} R e e | 51101‘% S84
AF0.945), ‘oAb FA] o] EHSAL T of R
Step L{](Zelﬁ%go ; C%X ch(c]ujreell T\}I:lgseg:;l;e (_2-523)7)’ 9 =02 woFEAbY FX| o]fof w2 PR |
A= Ao g FAE I
! 127.027 0.273 0.364 B3 g o mEHE7F S(-)2] AYHeE] FFYE(Exp
5 Hosmer and Lemeshow P-Value : (0.253) > 0.05 B )NE AHEYH ‘w=FExA "x|of QI-3 =29 A2
(0.558)", ‘]2 PR QI A2 o] AF24= (0.680)"=
g TR gk S el LAY oARE SE3 mameiay) o) Mujgre] 24 wolzaly) PRjol Lo oF
= Hosmer2} Lemeshow #742] pafo] 0253% 2458 0052 qepg wx)iz aclolet o 4= ik et & 24ol4o] £
o 2ug AR7HES Qe gl e Avtsitial = H2-0] A|Z=gkol exp(8 )ZFo] TS ZropA] ok Aml- ujo
4= Qlrk ok Negelkerke R*71S B3l w5l LA o] o Aoz HALQh
AF(FTEHHP) 2 HE FollA 364% s EXAE IR
oA Agstal ds= & 4= SUSlth 4.3.2 SHFX} HEE0R M| Al
Araes PP of fFste woFAE A AL
4.3 Fael EAMAnt e o WS Qe Ae, RPY ERAYEE
8L6% =0 R [o3t Ao g BAE o, HE HpEs 28
431 RE HEHHS HMRZA| gt 5ol vlsl e} niefshnt Hojl= AoR 74
= APHSE 280192 A ARG 93 = =it
[R1& EA% Al 1y A9 ERdgEs 2% o R 7k W] FF e ofetst 4= o= Exp(p el meHEE
folgh A og FAE T ARy HE WS 283 9o Hlal] HRbA Q] Alg=2]7F
Table 10. The factor analysis affecting off—street parking lots operation
95% C.I for Ex
a3 g B SE, Wals dgizzrﬁf PVale | Expf) | Uz;ir)
residential area 1.979 0.665 8.863 1 0.003 7.237 1.966 26.632
1:§§rzze city support facilities | 2.938 1.143 6.608 1 0.010 18.883 2.010 177.404
eluded Commercial / Business 2297 0.775 8.786 1 0.003 9.945 2.177 45.423
all parking lot sign 4529 0.875 26.813 1 0.000 92.663 16.689 | 514.505
variables ) ool parking car enforcement | 0.926 0.523 3.127 ! 0.077 2523 0.905 7.039
lanes on adjacent road -0.583 0.241 5.851 1 0.016 0.558 0.348 0.895
nearby higher grade road -0.386 0.126 9374 1 0.002 0.680 0.531 0.870
residential area 2012 0.654 9.460 1 0.002 7.478 2.075 26.949
excluded l:lfgrzze city support facilities |  3.157 1111 8.081 1 0.004 23.497 2.665 207.146
illegal Commercial / Business|  2.403 0.764 9.877 1 0.002 11.051 2.470 49.444
é’ﬁﬁ,‘iﬁf parking lot sign 4.902 0.870 31.740 1 0.000 134516 | 24445 | 740215
ment lanes on adjacent road -0.520 0226 5291 1 0.021 0.594 0.382 0.926
nearby higher grade road -0.390 0.122 10.135 1 0.001 0.677 0.533 0.861

* Percentage Correct : 82.2%(All variable), 81.6%(except Illegal parking enforcement) 7) ATIHO5%) AL 7| ZbEt Sojakgo] 0.0779S 7oksle] L2a)
et
Xt
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