BT ERUAENERBERS: 20250861035

B -1
AL TR (HIXE TIEIF=M)
HTERUARTFNELS

- a3

F5: 22260192

AR TIEIPERFRE Al 2] (Sugh) - BER

AT TIRVMERE GRiIARZETIEIMFER)

20255F05H26H



1HZR1 PR

o RIS FRHE SR ISR B A R R AL R
 ETIHHRESNE, HERELE,

S RGN B A, 5 I TR
WU, A4UELETHTED

=\ RPN LWL LT BEEKE, R
BT, A HTHAE

P AT R0 A PP = L2 5 i DA A Be 3RS
G S NN SR AT+ B TREITHARR Ll S5 (4 4

PE+HRAK 36, 1147,



(—) ZAXEL (B (WL TREMER WL RETEMER) TEREWEMFARET
BIMRARPPESERR) , ST (GU) TREIMBAR P A SChR e, 2461 i ]

L X ATMVERNE W HIR TN AR IR ERF I (2 TF2007)

RATER A @sE T T aOEME . s sl. BRECEAS. LB TE. CHEEHS
BHIEZ MO, TR AR, RAGERE TIEKCERSG . BRI, 22
AR W@, RS K RS T B RN, JCH XA IE R A AR S L
ZIBAT T BRI ARG (1TS) S AHEBON F 55 2 &L B A at . teah, IR
W KRR S B NI H A5, SAZREYRE T ArcGIS. TransCAD. VISSIM. PythonZ%4Z i AH ¢
BARER, BEfe T R B 2420 M R A . (i S8R . IRNEAIRCE ARG S
RIRAJE. BB AR, HBEMIEE 5ubrFE RS SR, NSRAET
FESZER HH T e 2 2 10 B 43 T AN BB 5 1 R S 1) St

2. TESEBRIE T (A2>F200F7)

EHRENE, RSE5HFFEST2O0@ LRELEIH, A TFEENLERER. 5k, 1
AT BRGSO BE B, FRAGIF R T X A R A R R
K&, FHT0D (Origin -

Destination) i SHHAH T, w5 PythonfIASZIL T kAR B SERHME 5 AR KB T
Ms I8 LA RIS BORIG 52N AR S R, A7 BURSEdt 7R R A . H
W, AE “AFETABCR L F, R0 123 T2 3humApp I FAT ABRLRL, TF
il TZA) TS X 15 437 J e 350 S 1B B A Il B 15 s G A B BUR B Y, b T AR
TRLI R B 18] T A4 THATLENS B AT SRR . 28—, 78 “HshiRER Bk]” 1
B, REAGXBAO. EHAEELFTHT RIS, FEH 7 708 5B 2 745 5 5 7 i
EMHE, HFHZ B SR AR E SV ENRREL . &5, 75 ‘XA mmHE
O E” TUE A, A HODAS @ A S 0 R, A (IPCCHERE Y HEMUA 7, XA
G B SR A 5 I A DX 3 A il e HE B HEAT AL G EE A, JRER T RS IE 45 M VR AN AT 5
AR HIRHE . DA RSB T BT SRR, BEAL ST . 5 RACAL B BOR DR 1) 4R R R
VaP

3. FESERR TAE PR G B AT AR R B TR BRI RS CR4DT10007)

it 25 L P A BRI E 3T 5 3 M Rl ™ U P 41 S BRI A0 0 JT AR I
W% X3, P4 BT fl e R BRI, BRSPS H R, oy 2
OSSR RN EERS . IR, RSE5HER T BT HAEARNEEIR A S
W5 XS RR IR L7 WH , BB EORE S RGEK, RIPTTE ok R 5tis
TRCR, WD AL ERILEN 7R AT SRR D9 IX SR AZ I8 S o 55 L3R (I AR SORF A L RE SR
([P

— BHB RS A R

AT H R AR O X 2 A S B AT R AR, B R ATH 4R Aok
P+R) ARG, Sl RAEMT AN B AR A R Hofe ~ L2038, s b dE i e &
G-I SR . RIS, SN “SEATRARSG” , FH KBS 5830 B EAR SR
THERL 7 BERCR, b I A GAT SRS, 3D SCBURRHE ) ek

T H 2 H AR

O MR HATAT VR R E ROk R SRR

O WHER S TAHLEE R E R G, IRTHHTRLR S AL T RCR

3




O EEVHEIZ RGO XEESEBR R, R BER AR .
BRI S LRGN

fEZIUA . WERGIEH 7 ag@is i 2 1 TIRFEAR, BAsGE RG] sGER TR
 SOEERBOR. BB A SN R, BN

L. FHELWARGIT R SIS R

SR IRAT T, REFITR T D AEERS, B H SmApphisk: $E4t7E
PSSR R TR, SHEEA., Hod i SEThag: & ¥im- e ST AELR )
fe, BEAXNZI GBI ETNE L Tk ot RS S e i, 3
T AL T RIS FH P b, R R R RS (gL 5. RO SELAS A BTt
AR VAL AT

2. BRHAPBZ FAL R 5 0 b

FEX XSS B E LA, BT (TPCCH IR = RIS i/ ) A1 (B 5@ B HE I
TP RIS, T AR g BB R Il RS R Y
fok” 5 “RREEY AEE T RHATI®E . TRIEEAAGERE, Rt E R ER AT
LB HEICR . AE IR F, AL T AE L) R G i R OB 90% I XIS M kA AR - 45
RE7R, WARGHET E60%LA 5, X s g IR BCR Al 1 218, 6%, I &2 FEAK
BN R BRI TR CRFEZ12. 4%)

3. i H {5 H AR IE

I AE 75 M TR A R DXCEAT 0 FL A, A RIS R UE

1.
BRI MR, 1% XIP+RA P 5 L 2928% 32 T+ 2253%, 15 FREE T %
%0 X R 2838 75

2.

(EERCRIE R B TAE B, SIS ) 4207 8 3 A48 Tt 1 30%LL L, A R 7RS4k
AT T 5 BOAT B LA

3. WRHOBUIEFRR: RIS, 7 3 X H S R HE R 29320k g 5

=+ MAREHRTH S IH 45

WREATHE , AT 17X RERASEPRNH BETT, BT TEBEER. BARFE R L
RER R B SR S ERBE T o JCHAE LT LA HOGRIE: R S EBIRE D Irie /1. A5
ERMNF IR ET. @ T RIBCREUOE R e RE; BV S I H & B
BEAT: AR H L 2R SBUF T VIZE T RGO RVAIE, PR BT S e
 PETH T R TREHRYFAE ST ARBR A B S S e B WA AU, “ ik IE " “RR
A7 HISEHLE AT T IR SR RIR

ATH K RRIIRY], RIS ERAR 5EGE R gM G, Hid “EERfe sy —iL
Beit, REMS A RER R T A RGUISAT R . FRIRREIE AR SRR, IR E SR ALl R
S ft 1 Al R B AT




(2D BBHNES (REME  [REEH, FURSEHFEF (REREWRI. HRKEE. €5

EF . REUESS. RO E LB AR SIVIERS) s, HFRESEH—4]

1

AFFRIAREME [RE. SHRER. KAEFIEN. ARSIl T, SRS, A

BRIRE ., A ]

N
i Egi;ﬁgﬁ%ﬂ<ﬁ ,%%ﬂjﬁ/ $M%%?< 1§é>
JRARAAFR ROPERRE) | ek | AEH | SRR |, I\ #E
fERL FRife. Tik. 6 | jBpfas | skgiges |
CHREL A C] #
Transporta
Assessment and tion
optimization of Research
parking reservation T 2023410 Part D: 9/4 SCTHATI
strategy for Park- H20H Transport Kok
and—-Ride system and
emissions reduction Environmen
t
. . FigS: 20
— I TAgentj E (5 . . 20224F11
AR | | pasp | 2210807603

2. RALRRIE [ EHRERATE . RERRM AR SUBAREEERTE. B
ERRBTH T REFEENL BiRHRE . BB, R R TR RS AR Tr
R BTERARRE . TELZE. BRSNS ESITILRR T RIERER KRB EFEa%

%]




(=) ERIHARREE. T MLSLBRIZR K AW SR

GG O ERRE A AT RS 89 4y

DREE I
i i 1 g CERIERDL )
AL UL BRS04

TAFZ P AEER)
ANKE

MAFEY: AN ERFHEBBAREAY oFER, BARE—-VIRE

, R
BN \Z‘ﬁ\ 2n a{}\)




=, BERTMERIN BRI EEA TR PR

H % R
EIZ O

AR AL B B SITEE RN . R 4 B BTAE T

M#t# Orgr Oak OFa
BE RN/ EAEFELELISERSET (4

FRRATEL
HRATR

RIS R, TG X B RA AT CHHRERS. T
KB RER . FART. REESER) , HFRFEERNG BRI
EERMEARALFATIEH, BBATRERNTF.

L@ i OF@d (AmER: )
TRITERHEEEN AT RET (AR | £ A H




Wi I K ¥ OB R A& K
BRI SR Sk R

e 22260192

A 5Kkl il 5 Fhe: TRIMERE Blb: ZilIE il 2. 54

VI FACRIER: 24, 025y B3k 28. 04> ANFAER: 2022-09 EebARE A :
FRER S ViR T AL

2 ) 1) RN BUE |50 G | BEMERR 52 18] WK IS G | R ER
2022-2023F FAKFEFEW] [P B Bk 2 F ORI 59 2.0 91 AR 12022-2023 % FEH FHH | B RBHEE WIS 1.0| 84 AIELR
2022-2023F FKFHEW | TIIER BIFTRTH 1.5 83 B AR |2022-2023 % H B R [RALBABERS Lof 91 bR
2022-2023 % FF R Z 50 | A TARIA RS Bk 3.0 89 FALEATIR |2022-2023 F4E HEFM | 66308 A G55 LR A 2.0] 92 Elb i
2022-2023 A4 AR AN AT 10 1.0 91 GAEBIR | 2022-2023 F4F KL ZEEAY] | ARG Gl B4k 2.0 95 Lk g
2022-2023%F:41 & T 7o) L5| 84 G 2023-2024 544 K ) |0k 2.0 Gufs | At
2022-2023 % EFFFM 2.0 98 FALEER [2023-2024 34 F W) | B 904 G S R AY 1.0| %iz AR
202220235 FE H 2 2.0 97 BEEWAR  |2023-2024 ¥ E HFE S | SOREUER 22 2.0] 95 PR
2022-2023 ¢ FFEHEW | TREE 2.0 92 AFZLR A R 2.0 @i

B L WERRAREEE = RO R 5y A, PR Gl i) , Rk (. B. e
Bkt ANRHE) .
2. Ik “x” FORABRE.




(19) BRI =AUR
;A> (12) ZRRE F|ER1F

.
-
o (10) BRHANARS ON 115391989 A

(43) BRIFAME 2022, 11,25

(21) Hi%S 202210897643.5
(22) HIE 2022.07.28
T ERFA @RS
Mokt 310058 HIFEL #HL M 7 FE R IX AT b
FABEE S
(72 REAAN WRT KaldE TR T
(74) HFRIBHA BN REN T~ BT R
2y 33272
HRIREIB Tk
(51) Int.Cl.
GO6F 30/20(2020.01)
6060 30/02 (2012.01)
G060 50/30 (2012.01)

HAZRSGE  wEB15E MEn

(54) BEAEF
— T Agen t 7 B0 P55 4 SRR IR 31
ik
(57) 1HE —
ARIATF T — 8% FAgent i AT % 4 2
SRR RO S 370 AR I 0 4 ) P L B i
A4 HF A Agent HEE g pAgent LR a—adon
RODFE BB IR AT 2095 2T 0 8 55 450 i) —
A AT W TR T R R I R AT 2 = W e
5 B A BRI 0 AN AT (0 9 B A 8 - Bl o
T 244 M 7 4 03 4 52 o 6000 T o A 5 B 1Y i i
AR R AR L T L L P A R AN i
BATRIE % YA E BT RIS B AT AR = ) =
AN 5 < TR G T 0 2 5 1 2 TR S AN TR e
BISIE EA TR 5 A e 7 A A A i : i e
= SRR I B A B SOF B = ' pe 8
IR T 6% S % B TR B RS B ATLATF ]
1 R Al o A7 20 S8 (06 08 X ST I A

B9

€N 1153919
bes




Transportation Research Part D 124 (2023) 103956

. . . . '_'." TRANSPORTATION
Contents lists available at ScienceDirect = RESEARCH

Transportation Research Part D

LA

ELSEVIE

R journal homepage: www.elsevier.com/locate/trd

l.)
Assessment and optimization of parking reservation strategy for M
Park-and-Ride system emissions reduction

Zhenyu Mei ™", Hongyang Zhang?, Wei Tang?, Lihui Zhang*

& Institute of intelligent transportation system, Zhejiang University, Hangzhou, China
® Balance architecture research center, Zhejiang University, Hangzhou, China

ARTICLE INFO ABSTRACT
Keywords: The increasing of carbon emissions due to traffic congestion in urban centers has been plaguing
Parking reservation city managers. Park-and-Ride system are considered as important solutions to reduce urban

Park-and-Ride
Multi-modal network
Agent based simulation
GA optimization

carbon emissions. However, research on parking reservation on park-and-ride systems is still
insufficient. Therefore, this paper explores the impact of parking reservation mechanisms on
park-and-ride systems. A multi-modal agent-based network model is constructed to simulate the
park-and-ride behavior, different parking reservation strategies are assessed and optimized which
aim to minimize carbon emissions. Taking the Suzhou Guangian Street Commercial District,
China as the numerical example, we analyzed the impact of parking space allocation on carbon
emissions. When parking spaces are reserved in proportion to demand, emissions decrease until a
70% reservation ratio. Beyond this threshold, emissions increase. Employing Genetic Algorithm
(G.A.) to optimize the allocation of reserved parking spaces in each parking lot can further reduce
carbon emissions.

1. Introduction

Over the past few decades, rapid urbanization and automation have led to increased vehicle dependence and carbon emissions in
urban centers. Parking shortages are widespread in urban areas, and motorists often spend a significant part of their travel time looking
for parking spaces, which notably increases their carbon emissions (Shen et al., 2020). According to studies, as much as 40 % of total
travel time is spent searching for parking (Axhausen et al., 1995). Moreover, the portion of traffic flow cruising in urban areas has
increased from 8 % to 74 % between 1927 and 2001. As a result, the curb cruising time in highly congested downtown areas has
increased from 3.5 min to 14 min, which significantly contributes to parking-related traffic congestion in crucial areas and increases
the region’s carbon emissions (Barth and Boriboonsomsin, 2008; Brooke et al., 2014).

Park-and-ride in suburban area has been shown to reduce traffic congestion and carbon emissions in city centers by inducing
travelers to use public transportation to their destinations (Bos & Molin, 2006; Karamychev & van Reeven, 2011). This has been well
applied in many cities. However, the efficiency of many P&R systems is limited by the parking inconvenience and insufficient spaces in
their parking lots (Islam et al., 2015; Ying and Xiang, 2009), so many travelers choose to drive directly into the city center. Improving
the convenience of P&R parking systems is a more critical way to attract people to public transportation than relying on large-scale
transportation infrastructure (Qin et al., 2012). Therefore, optimizing the convenience of P&R systems is one of the key factors in
improving the appeal of existing facilities (Mesa et al., 2022).

* Corresponding author.
E-mail addresses: meizhenyu@zju.edu.cn (Z. Mei), 22260192@zju.edu.cn (H. Zhang).

https://doi.org/10.1016/j.trd.2023.103956
Received 14 April 2023; Received in revised form 2 October 2023; Accepted 20 October 2023

Available online 26 October 2023
1361-9209/© 2023 Elsevier Ltd. All rights reserved.



	浙江工程师学院（浙江大学工程师学院）同行专家业内评价意见书-张弘扬
	工程师职称评定证明材料



