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Regional Differential Parking Pricing Strategy Based on
Metro Park-and-ride
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Abstract:  In order to encourage the public to travel by the park-and-ride and metro mode as much as
possible, and to relieve the traffic congestion in urban center area, the regional differential parking pricing
strategy is studied. The investigations of parking charge, parking source, P&R intention and the passenger
volumes of metro, bus and car are conducted at the Xi'an Rd. CBD in Dalian, China, and the main metro
stations in the periphery area. Based on the theory of stochastic user equilibrium, the Logit model with four
choosing limbs including metro, bus, car and P&R is constructed and calibrated using the investigation
data. By adjusting the parking charges in different area, the relationship curves between the parking charge
and the travelling proportions of P&R and car are obtained. Through the case study, the effect of the regional
differential parking charge is analyzed. The research indicates that, increasing the parking fee of center area
can make the travelling proportion of car mode reduce significantly. Reducing the parking fee of periphery
area can make the travelling proportion of P&R increase.
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Fig. 1  The investigation location
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Table 1 Conversion of average parking fee

PN DR A [
BUER  FR/OT/h)

X B ¥4 E485%/00/h)

b PR 5 1284
L HOHE 5 855 476
X < % 4 621
oy = 4 352
Ap 21 it 3 195
] 2 5 476 4.42
X ] 4 465
Fes: 5 384
1.3 EXBEBARAERFAE

F 201645 H 19 H 8:00-11:00, [R] s 4 Hp I J2
5 FEAZE T AR BT

(1) Hu8k J2 P&R JH 4.

THRASGME RS AT 5 )l G5 AL 1 3 4
A L A R gkl i BNEL J 2 7T
HATZ T S P&R I AR IR £, 1 sk A A B0 i
T AT S R VY R B B, T A5 2SS
b A s T A PG 2 B 1 1 K 2 T N P&R R[] 5 U
WAL S TR 2.

(2) AZE T

5 HBER AR L, 28 28 % i A B AS [R5 E T 4%
by s B 3 T REAT 22N B8l B, A Ak A
A HBLE Th 2 454 I AR 1N, AN e % e AL MR 25 A 22
2, HE L H MM PG 2 T A AR .
PRI, SR 55 Ak o VR A AR ABL AR 7 s, AT A 21

*2 HHEHMFEBEEFRRPIRER
Table 2 The passenger volume and P&R intention of
every peripheral metro station

B MR BhEE RTHEEPTE P&R

WA o N %m BN ERUA
okt 3064 385 12.6 134 11
41 1890 322 17.0 98 12
B 2231 358 16.0 87 7
LR 2554 342 13.4 175 21
HPE 3214 376 11.7 146 15

*3 HBHNEMHMRKBEHAZTER
Table 3 The passenger volume of bus at every
peripheral metro station

S Y O N (= ALk

BN
ooR 4527 321 7.1 106
o0 2375 289 12.2 88
2 3150 275 8.7 75
1€ 5 4068 327 8.0 112
FHiRH: 4545 346 7.6 109

(3) EFINRER A,

BEXT UL X 3 A5 424, 43 ST R 45 420k U
FEER IR R, R RO SRR BB A NR A
K & ANKCR 1.62 N/25 DCBE B o 0 e 1
K5 oh IR 5 AN A SR AR, R R
PSR IR VLV B N BT A NR R R
Hfl , ik 4 pis.

x4 KEBTHERINEHMKEWNEERTR
Table 4 The passenger volume of car from every
peripheral metro station
Mg DR g A *tw HikE
FERUE 224 105 155 254 281
Fia/ N 363 170 251 411 455

2 HITAHIERE Logit iE
2.1 HREENT

Jo7 I BEAILAROHT S A e 47 25 A8 T X
170 R AT B AR 4 2 1 LR = S Bl
K IRAT I 22 AZ BRI FERh 22 Oy XU
PRIELU, , HH [ 72 TV, 5 A 38 Tl e ZH B, HoAZ k¢
., )R iR R /INRE VA LR



174 3

BT HbAK A5 AT 1) DX S 2 S P A5 AR A R SR s 15

P&R4 F g Iy A iy —Fh.
U=V +e, (1)
115 72 I A 280 P PR SR %) BE AL 2 210 R A ) 2
B —EFR B AR, AT A 3 285 Jy sk B Y 35
Logit#81, In=X(2)~=(5) .

_ exp Ve, ()
“exp Ve, +exp Vi, +exp Vi +exp Ve,

_ exp Vi, 3)
"exp Ve, texp Vi +exp Vi texp Vg,
PR — VP&R (4)

- exp V., +texpV, +exp Vi texpVy,

P, =1-P. —P,.— P (%)
Py Py Prgn 5 P, 300 Ji R B/ INAAE
LA SE P&R KR AT AR R S Hh AT B AT
& IR AT S B e bR X A I 2 AT Y
.
2.2 SHHIRE

WX (2)~=R(S)BEAT, A 2(6)~2(8).

~ P,
VCM VSub - ln] - Pcar - PBus - PP&R (6)
_ Py,
VB,,S Vsuh - 1n1 — P(jar - PH‘,S - PP&H (7)
B _ Prgn
Vs = Veu = lnl P, —P,. P ®

AT L, A7 e A A2 Jr A A7, 1
PR PR 9 6T R T2 22 e B -5 R 58

3B 7 AR TH A 135 4 P B 9T 44 ke
7 56 FLIV A5 28 i 1 i e 1A 9)
AR,

P, _
"op P, Py, WftRCrYO)
lnl—P _PI’;"“ —p =a,F,+B,C,+v, (10)
Car Bus — L par
Per
1 =a,F,+B,C,+, (11)

=P -P, -P,.,
K P F (min) 5 C,(00) 73 510 R H/ANAZE VLA
A P&R J7 A AT E R b Ak AT i 1 44 Y B
) &2, Horhi=1,2, 3, B Sy Y R TFERRE )
EE S8

255 AT B YRR S HO b T Tk
TG P R 2 B TR BR Mk b 45 Fh 5
7 A AT B BIP ., Py, S P SRS ARG
AL S5 ] Y AR IR B8 5 45 A7 O A A TR
TR 3 s SR T Ak A e ] Y
BIF, F 55, 30 838 5 R T 25 1T 4 1 i i)
(i) M6 2 B 1] 5 P&R 75 75 TET- 34045 424 e ol ) e
Jei VA3 3 FhAgiE Jr =R T R Y 2
i, BIC,.C,5C, o Mk 55 8 38 IX 8] S0 1
R AR NRE T T AT
IH SRR BURFEM A% S0 X AF 42 2%  P&R T
KT BT AN 4238 ik, 2200~
SN S s,

R5 Logit#EAE SO FEIE

Table 5  The parameter regression data of the Logit model
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