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Abstract: In-depth exploration of the goals and common challenges in the development of integrated transportation technology is
crucial for promoting the continuous progress of integrated transportation in China. This study reviews the current state of
transportation engineering and technology in China from five dimensions: road, rail, water, aviation, and urban-integrated
transportations. The future trends of integrated transportation engineering and technology in China are summarized, characterized by
networking of transportation systems, shared mobility, intelligent traffic control, coordinated transportation operation, and three-
dimensional transportation layout. The study suggests that comprehensive transportation engineering and technology breakthroughs
can be achieved through the construction of an integrated transportation system, establishment of a digital infrastructure platform for
transportation, development of comprehensive transportation command and control centers, and implementation of related services.
The following strategic measures are recommended: constructing a new integrated transportation system, fostering new models of
transportation and mobility, establishing an integrated transportation network, building multi-modal transportation hubs, and
implementing major projects in intelligent and connected three-dimensional transportation. These initiatives will effectively drive the
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high-quality development of integrated transportation in China.

Keywords: integrated transportation; engineering technology; intelligent connected; smart dispatching; three-dimensional transportation

By ——

A2 38 12 2 DAL 28 B 74 2 S 1 1) S AT U AT
A2 I R RS V) RS, T, RIE SR A Al
IZ 4 45 e AR 6x10° km, HEAR T A ERECM
R R e TR R 0 L R A B DRI SR R . R
M7, A2 368 12 i AT 1 B T 240 o e [ Rl HE T
() 10%, A 555 R SR T 240 B 200 ) 3 LR T 2
—BL AR XU RIS SRR, PR skt R
BicHik REREE ., WELZEAGEBE NE R
WRTRE AL, BRI 9207 BERE S HLEh R0 A7
FEHR I AILES, SECCEEMIUR . OB R
NER. GEZBER TIER. PUE. K. i
2 W LR G A, B I AT N R A
B, AEAERNE ARG, KB FFER R
RIERBEIEH . BE BIRAESER BRI 45 . £35 58
I A AR L I R A BOR SE R AT T e H R
H, EATH . AT FA LR IR 43
EA M X AL, SEME . PR
REANGE, R G S o R AR ANE B 28 B A 2 PR
KRR PRIk, 55 7 A e A A 3 Tl ) 7
IREL ATIEIE AR, S ] RS BE A R
G, OGRS T R AR R R S [

LR SR T B R R AT 5 2 A Ak
BB, LR 20E TR T 2 AR sl
5 (5G) REHE 55 B BOR BLACH RE IR S5 B M4
REFFEEEL, BN T 9. 2 KK e
B, Qe RO A ST A R SO FE R R T
REVR AT B IZ B A I BB AN 2 3507, AR R 22l
AMHERENTRT, SEFRLERNA, Gz
JH &5 i B R A e 3 o, ) 7 S DL AZ T AR
T HL 3 FLIBCM i RO B o IXBE R RO B R G
AT RETE JI A Rog e, R BRI &
HIBRTZ 5 0 2T B Bk, ML & scil T
FER SRS, REAE TN ER G LR, L
AT SR . S SE RS AR MR e
AR -

ARSCOL AT IE TR E A T R, RAERIEIE AL
MW PUESSIE . KBRS FTE A M LEE R

RN Z oA, MBEA IR FHRRK
‘% WIERHSBOTT M, DUYITRTHE SR I R E 255
A8 S BRSBTS R, B E £ A8 v i
RIER TR RS %

— REZERBIREMENLRIK

(—) ERZBONE TRERE A BRI

E R AR R BT R BV
JoR 45 K 1 B LA G 4, A A T AR R i A
P2 B X 25, R O T AT 1) A 1 1B A8
WARR. HE 2022 FF)K, REABBEERFEN
5.35x10° km, FH & A B EFE N 1.77%10° km!™,
LI CHELREUT 7 B RN R A B
FE A A BRAEERETWE BRI, 1EEAZE
IR 26 A Jy S IR R R o 2 0UER T 2022 4F, FR[H
S B A B IR iE BIA 3.712¢10° t, Bt A Bk
R IE N 3.55%10° NIk . FEIE A28 T A 5
B 2022 04K, EEVSFERAE 4171040,
H AR AR BN 3.19< 10850010 iR BLEh 4 R
AR I A ST R RRHE R, FRE K )R R LA
afi v K B A REAE (00 3T RE R VR4 I S BRI Ak R
CHrRETRVR ARG BN 13110750, B Bk
KIH IR ET T, RAEERFEAESRE—.
TR IE H A AW, RIS TIRE
(B Uk HE AR, D thE ST BEIECHE Sl T
J,j—jr.ﬁj‘([llﬂ]o

BEE H eV ERR AW E, R REE .
BALFE B BCARE R R ERE AT 7, A3
ZUh. YA R AR PSS B BRI R 18 B AL
WRGHRVEN A, R LT B 2 bR
. PETER. B ERRERK T LIRS E
AT, KERE R REAC I AT R IE B A Il SR T B 4T
(AT BEE B, 7R 4 S AT AT R AT 56 1Y) [+
W, ZRffE 7 ACIEHEE, FRAC T HREERE S E M,
Aefh 5 BAL IS % A2 I8 1% R G O & NI T A
PR BB . P RIS AT AR AN Bk
MEZEFRM, BT, Jbat @ 7RSI N
SEMALG. MEAREH AL ATIRIEREE

203



RESERBTIER IR EAREL K

HARGEN MR RO AR MR TR
STEEREHAL. BMYREETE. FEM
I BT R EREAOE AR MBS
HE B FL B A AT A B R 4 5 8 R R 4 A kS
k (KD, @5 BBEF 6 RMEEERS, &
BT HBSE, Azher. BReMESTIRE, =TT
FERFBAT B 1k 50%, 588 BT RE VRV ZEAH L AT
CAF#MR 10% LA EfRERE, SEBLT “Z-B -3 -7
) — AL RE P R . B B DR RE PR G A
fE— @R BRI R, HAEREEAR A EAEM
Bl BT R T A AR 4R T, JUH AR RS
Firv IRERER AR E 26 TN, R InR A
BRI, $eTt H EIHTRE

(D) HER B TR L RITK
Hugzsdsi IR KgEmmEE Rz —,
HigE K. kiR, ZIRBImN, FrHl 2
FEMIE 2%« DXCPRIE 22 S K 1 (X REA8 5 K A% B
RAIFILMNSA o T X B E Hh N2 55 T34 1 R s =5
&, KhRESRREHENRZ K. Hir, &
[ (1 0E A28 R G0 ETE ) . R R A LT
TR E. A 2022 F4FK, RELGkKE S BREE
1.55x10° km, A miEkEEE BN 4.2x10* km.
2022 4F, RIS REN6571.53 /LN TK, 1§

iRV
LR DAY

QL%%H@%%

Bl “E-K-5--

204

I8 JE BN 35 945.69 {2 - Tk, sk e E
RSN, RHAE R (EPO 7lk, REM
AR E S B S T R EAME R HE R T R
LR, SEAAHXEAR TR NERER 4
R BEEMRERP D HEAT Fr, REPIEL
BRACTER A HH IRTTRH. ek
PURNE . B0 RGE. KRBT U R & R4
A, RECSRIIR T 23 miENE, B
BATHER . REREMC. MABERem/ NELS, )2
N T B EEREAG SRS, ARSI (51 45 Bk
WfE] R A B s AT 5 B 5. RES%R)E
AR S e R B —— TR R (R AE AT IR T
82 I8 IRBE R ) 0 AT i A B R g L AL T R A G .
Ak, KIS B /N B AL R BT 51 25 3 b A R B A2 JE
RALE AN AL, B E 600 km FR 5 I R B 25 N
Rl B AT AR 1R

W PUIEASE L I KORIE, #2022 FF4F K,
ZEA S3AMMATEEE Tl E S m Lk, 3t
IFEPUER ML 292 25 ZE0 5609 i, 155 B
89555 km, Hrhkiz g EARE T 8000 km™. #h
ERIEERERRE P LI E Rk, @iz iR
. N LR BEHARX S FIZ TR AT w5
AP @SS EEREE R RS E R, MR T
MIE AL RIS B BRI G Mo, AR T I E R

=20 AR AR R

7 — LR



PETIEMEF 2023 F F25% H 6 H

MBRACE, SCIL T B R BORII RN SR IE . JB 5T
b B [ B 405t B e 8 JE 2R A5 5G BOR B T
- HUOBE RS, VISERE T RIS (5 5 LAY
BASE HIERL, e SR O B N BT @ AME A (R 4
RS TRYIMBRATIE 17 B R “ B PR,
TR CmREET B RS T 5
TR BB R SRR, &
BT E A E BRI A H S N B B PR
LR GoA4 PR Ek i, AESLILTE N 2 B[R I
AR TIs B B, 3T T HATRCR.

B S )\ RN we Bk I % 10 sl R A
BRBRKIBIH, B IE M 205 9y N3R5
S EERER AT RS, S HHAT T Sk R
], B FARTHEAT R AT R . EREPER
TR ORI R R A EEZ AL Fla, 3K
I 51 4= 4= B hia ' i I8 4 77 i A S A A e
TAEHAT A LR AN E NS WS FAERZ &
PR FRANZE 5 DU (0 KURS: e Je VR HE T PR s Rk
55— BHUE N BB RSO H X AR HEA G —, 33
PUE RGN LIRSS PUEIB M B & 1T RE
HEORHE a8k 5 T B AT RSO, W&
TRETEREA R IETE, MG RERORAE CBNIZ
B IS A T DLRL S R

(=) KB,

KA AE 28 I AR & b B ) ) B L g
@B TR, BRERR. A, 155
N DS, EIRE A SR R
HEHA, RE OO E R B
FTHIKIE KE . 2022 4, R E U 0 RUBLAL 51 tH 5
B, WA AR SKIA AT 2131004, IR At
N 1.568x10"t, EFFEA M EHIT 2.9x10 br 4R
A (TEDM, 7ROy Em . L3450
Bk EHEA AT 10 s b, ok B 3R E R 2
SJHE . 7R, A A 2022 FEAEJ, R E P9I TIE Y
AT ERE N 1.28%10° km, JEHEARE—, SERITH
T TE K % B ) I8 A 8.55%10° t, A LL I K
3.8%; REFIZATMBLRFLH K, s HiEAIZ )
FURIE 3.1 108 B F i, JH 28 =™, hizigic
EHAERAR . HEREAGRA RS EMNEZ
JIRE 0 Ji kg G s B — A 36 A
IR E /K B A8 O AR AT B A $ 0 R R 51, B

BN 783 /K R A IBIB R R

BE 5 3E WA Ak 1 RS B AL B R
&, WE/KSZERBEHARBGEZESE. O 7EM
FABAR T, KIMERA A W A i B A 1
— UK, FERE A 2@ AT R Wi ie
ITEAR MR . RE SO DR, FF
il B AR R S A B i AT B R AR R
(LNG) ik, TEAERINA 8 Z AN T M) 15
THAE S, @ fER IR AT, #E 2021 F4E
&, TREC R R Ak 10, Ei
FEE AL, TE E BN Sk BT s RS AL 15 2%
I AR AR R T E PR A B AR, @it iE
KEE . N TRRELNGEERAR, REZSE
SL T BB B A R R G, AN ATIR A
TS AT . 2021 4F, IREOIEAE B
K7 I REIERNIZE, N6
. ARBRAC I A T 5% .

FIRT, oA 11, i 25 /KaE FE A %
M v, AR E WA 5 R BARKIZ M4
P N 9 T i O | D IR PN (S I s PSS
P IEERTE RN R . ERNE G R AR A B
WREFEA RS, KA AIREe . KB LNG A
WO RUATAEAN . BTREIRAE AN S B R g S
[ B4 e KA — o 206 .

() fnzs3zidsmis

s AL ) BREEK. B
PERRSERE A, HARRMASER RESESEER. R
SRR i 25 A Kk R D R, (AR A BRI
KEFT, FREMmE A E & RRE, MRS /)
YRR RT 4002, #2022 4R, REHEG R
Fig s ChL4165 28, WM 48317728, Hliza
WIF A BN 1.5x10° NIk, izfablig 8808 2544,
AL N B399 2022 4E [ 4% 35 1 1 Jo e
N 5.993%10"° tkm. ik 42 Hi fE A 2.5%10° N IR
TRIZAFHE R 6.076x10° t©2, Fo [ S 425 i i nt i
FELORKIL =AU, B R VS ORI i PO K T 2%
WL R RE 7 T 2 A8 3 AT B 15 5 Kt 25
HETRER R, 5 RS R RN E XK
FH B, R B0 2 38 R R R AT A K B T
7 (]

FEML SRR W, RERE 7Kt

205



BRESERBTIERBEIVREARARE R

B CO19 ML I E CALENT, ArEEHEC
HA& B R KRB A Z LB TT, R
ARABENMEFSEHEKT o AR E Frbildz & I SE
N AL I 100% BT BE VR ZE AR AR L, I
METEWEHINTERR, HIBITHE. Gd
bRy AU BT AL TR UK. IE C
SLAE G WA AE A B4, SEEL T A AR
EERPPRAE R, WE A EFR AL PR SR
gt, (e PR AGKEZH KT, I
AR EAEE I SRS . Ak, S TR E
IERE ST PRIE SR T, 55 02 Ml C A R S i st A e
AP AL AT, fE PR BETE . A
fillid . JEAERE SIS AT IS R, A&
P RS R RIS AT R AR 0 KR
s 22 A, IR ST 0 ) R A O
BRI R
B5EBRAEHAREAREL, FRE R Sl A
BERVEAL, AT KPP B
RN T2 48 75 THI B 55 22 ARt [ M R - 2 v Al
EEERCHI @K, HE BN RIRE 71K
AR, AR AR S A E R A
JTHAAFAE “ R BB R .

(R) WHLGRERBEIE

it S T A HERE AN DR, A% 8 (0 0k T~ 1 A e A
AR A TR R BR . 2R R AR T AR B R S5 1]
A g R S XN P A N B S A
T idiakmem R OR B . 2 A s iE Ty SOF
7 SBARE A HIEEN R, Wi 3@ R & oL
PRAG LRI SRR A E 3%, O AP
ATHILIRIEFE, RIS & BRS8N LAR AR A ) T 5
R Al LT AN KN R A EI RV = NI 7R R
HACT 2 IE RO, R ASIE B AT R

HAT, FECA S NIRHITiE 7B 57
WA ARG HESRM T Rk DI4E AL
WA, @A T PAE R . AL Dy
O, BhREk. REABOVE T, SSRGS R
BB R A AR N 2 gtaB i B i1 NP 77PN Eri e
T OORRE T A IERR I, R KB R
AN R, 7B TN NhRNES
ST BRE B R, ROFIZE T MM E L
BREREERE. KR, Pl OSSR T — 1%

206

MR IR At ; ARSI — A S AR AT A
Ao HBRER RO SEMT LR B Py, Ay SR T
B EPRIRM T &KX AT G s E R
2o REIBR R wh R BE RN T 5 8], A KRR LA
Bk T 2 1) B

AL Ik T AT I SR SEARA IR R, R T 2 1)
b, N AR ASIE AR S, R BRER. K
B BB E S MAOE AN S, Bk IR
PR T S7 AT T AR G R 2 4RI S Sl T . (R
B A AE 5 SR IR T RN AT 8. = R4t
PERZREVESE M, mAsfiek. TR, 7219 BE R EE
T, HREIRIAE AN AT TR AR AR — 2T
"= 77, AR I LRI AT Db .

= ZEXBITERHRAIRKES

(=) REREMIKIL

2B G NTERE. PR SEHOR A HRid A
Ji&, HEZ) T ACEGURABOARAR R, AEAZIE RS
PR R ] R o BT R BR M B e S0l R Gt
R S I 22400 5 52 Ve Y S I R, T B
P G B A H AT AR MY 5 A2 W AR 55 1K K
o BREACHE A ST R EHE BOR 7 B sl i
BROLEERE, TS IE S 1 DU SO, IR se
YRS 2010 R FEE R R B0 D 23 A AR A % i A2
HAE B RETE SN AR, A R R AN R X 32 T R 52
WA R, KEBHEHARRIIE 18 2 18 1 5
BRAFTEAM B, Sl ARG NE g R M T
Al g

FRAMMANTERE. AZiER. MEEE. K
HHRsEBoR, M Dl dedos Bt DAOBME 2%
N L RURGE LI I 5 1R &, 1 %
B o ML S E O E R G, IREAR
AL Gy B A, A0 IE R G0 BRI R R L
s GG IR, AN TS 20 B AS I8 A
FEEGHRELEAGTE, BERMMAES NS
HEET, LHEAGHMET R EMGE, %
AT ORS8O R AR B R R T, 52
i AR G R R R i B 5 & 2l AR R P2
B G328, AR BEMMERE. =R %4,
RO HAT IR



PETIEMEF 2023 F F25% H 6 H

() RBHITHEW

AR A S AR R m o R
PO AR iy s fan R BT, AR IR
B HAT . B BT R SRR Al AN A5 D5 T
PR T R, A R G R B
S TIN5 A 5 6 R Dy A A AR N R SR S
BB, ERERELEKIAENE T, R
RGIRIERBIEF & SGHAXNZERSE L
BEATBIA RS, BB i . T
8 Enmd T SR E FEd N TR R R
20 W 2% S5 e SR R UM AR OR 2S5 B AR A S
AEE ISP 2 R AR Y S R 4 A e 54 it = sh Al 52
ARG I EAE TR A, A TR
BETLIRAN = R 4%, N2l R GBS P i 12
BB EAR T B BT SR s
AN 2S5 o fL. 238 AT 3L AR e it — b
e A R G BEAA R RE, TR A0 TR A R R
5r A, EANSG sl 30 <2 TR B g
(RIS, i a2 DR S A HERE T R 2T
PLBIHAT K

BREEBREEI. Hah AR, AT AA
WXBIH BN R IR T R A BT E K
B GRS AR AT IR, 2% 1R
St 0 Bt SR T P K ] 5 D R S B A i SC
#: BECCERIE LI . K. N TERE. =
BN R AER S .

CEFAD ;7 ;
mignn | | / ST
By [ /2 A
ST : 2% {44
\ J

2 BREUARBEE—SMEELT

X R A BBCR G S A B IR A K
K e P A 2 YR A B TR B R 5 5 42 4 LA
LS 3R P R, IR B 3 B A
FRE ST, AR I R U e A, 4R
PEEREHE R 225 L Heafe Ty S AN 42 Ik 1) FE 00 45
MR5s, Eid s A IS R G BhA A0 @R &R
RGENIRIRA ARG, SmBrERERS )
[7] By 1 38 O 36 5 A 8 A RO HE TR R . P [
AL, RMtE 24, HiFE. R, TR
25 3y A H AT T 3

(M) Z@EHIBITHEL

R AR ER RS, BRtisdk. BHE
. B RS = F K AR WA (K
K3). BEMMEE 26 B hr &M
2. 5GMZ AR B, O e iE R A Ty
A A S8 BRI IR RERR . R SC L
MERIZERKITH AR CERS R WtiE. &
JERIE i J2 36 RIS RE AT I, e A8 IE 4
(B R4 A

BRI ERAL P AR Be AL B A i, HHESh T
ZRUWE MK B R R . BREisHE. B2
AV BESCE = R IR R, 5 51 977 A8
R IFHE— D (e A I R A vt . B s TR
AREZZ R, W0 fEie BEAR W S Mia 3 TR 17
ERVA R, TERGE I AT B R LE N\ 55
FIBOR, AR SR AR F 3k — 2D HE B 50 il
B RCE QIR . B LAl S B T AR
- AR, HEEEOEIEEGE TR BARBIH
- vl s S Sl | == AN L7 R A sk 0t

(R) RiEH R

AEIEAT JR) RSN R BUARFE LA AL, BARRILA
A RS B HSX A RIZ R TR 2
o 2 TN & ST AR A R S AT R S AR A 1 4 i
fitl,  E A BN St T S Y R R, AR AR R OE A R
PRI . SRS O P S5 A ST A S
SERA RO, By SEBLASIE A Al AT RIALARAL, KRR
FER A2 B, s el RGN,
M eI A A eSSl A SR LR I R AR, AEA
[7 2% 8] 5 A~ [ 22 38 05 3022 8] S ST PAIX A 75 5K 9%
O DAY 2240 H AR s sl Rk 4, S

207



RESERBTIER IR EAREL K

A2 3 N7 A ) B U R T KT R R

AR

Hh

By BRISEARROE T SN e, T R
T, ISR Y A R AR R T R A
R, P T T E B A Sl s ) (L4 .
B TR 2R AL IEAT R LA E BN TS, £

Wik ia 3 TR Re 6 B0 4 Hhad B AR R

HE A3 7 SR AN

SEARZE ) BHEAT J), DS AT JR AR SR 2 ik

¥, RN 14T 7 N 2 e /oK

L 2R3

He 2C 18

B R AAESENE, HES R
T+

e TR |

it 22 4 4 18 A

M. &ELGE

= AT
ZA3

(=)

AW,

B TIEMRBXTE

B R HE
EREAE IR R IR W TR TR0 KA AT
B Refe. PIRMLEOR 52258 —
uﬁﬂﬂé%%%f@ﬁ%,fhkﬂﬁﬁﬁ%%

F1 [ s 9 2 52 3 3 i A7 MV R REJEH #E

TH5)

(_ B

r‘-v
oy i}

, B R f-“if’g
ﬂﬁ%_ ~esll W5 iK% o - N
I 1
— SRR WA
@ @ s — EUREIBUNY Pt 2
%% "o & ﬁ L) /—<
_ i YL
e NP | TR
(R)) wazs et “. e
s%@* che RO WS
R S
E3 SHUBENBEEAR
1
o —
AR
X am (P
Y « 3 Tl a = = L2
L b fﬁé ull % °°|l /6% °°
2. /4 % e = | L P
QA &1/ i = [ e
BT KT Q ﬁh % R AT
L 2 24 4
TR s

[ |=

208

El4 Z@BIRARAN

P SEIAE
WG W, RSOt R E, TR
RG-S A R
SRS “ -

HAR R B
=7 et B SCRE. L




PETIEMEF 2023 F F25% H 6 H

Tk 55 <58 e 70, TR GRG0l BT R,
T AL, SE RIS & R E R
Hov Uihny SCARACIASEXAL, SKBACEST M
B, RRREET R PRI Sl A R,
ToEET . RAERE R SR SR R B Pl B
THA BRSSPk, R e B4R . &)
WEAMEAC AT RS IR 2, KT R BT REVR A B %
A, REUESE. ATEE. BFIE. RO

(2) ZERBEBHFUEMRS T EEARTX

T 7] 276 2 AR BB oK, R 5G M %5
P B REESERABESRERGEE, BEARE
FEEE. BBREST Y RRFLIR A R A HE LA KL
W IR RS T 6%, BRARERECHE
SEERIME. © FEIEMB R BT, e
v BE, BHBROCET IS, SR T B A sl AR 2k AR 55
PR I GRS, SEIUPERERF A, P4k
PFHIHE . @ EAZH MR S5 2y, B R
ffiv K. FHATEE, RS S E RO
SEE, SHERE W THIFERN:; REAS A
TR E ME AT IR S5 . © EAZIBAE B BT
1, MRAEPLSERE, e S5 RS pRE B,
s 2 ulit, PR Rtk

(Z) FERBIFFEEFORARBX

S HL TR X S Al SR RS BALAKCT,
W)Uk ZYERE. PR GERE ST IB R A L
Oy WM A8 T NS, SEIL LR} 7 B
&, RFHATRE, RS AR AR . O £
T HRFHT T, BEIE. A, K, iz
HEERGETT A, WRPGER . TRk
WHAEIE. @ fEAEIREI I, AR AR IE Ty
AAX Z 5, HE WA SOEAT i R G AT
ARG YRk RGN ISSIE RN . G 18
PIBBOR BT I, $RTH R Kr, il
W2 28R, ISR AR AN A MBS B, Bt 4Ed -
AR IR

(M) ZRERBEXRSRABK

BT LRESSEARRAE], 5 AR LA T
%, Rt EG. MRS EK, GE
FIEI A Gt . WOGIRI . SReskdy &t

FE. BURER, KEMXERLS, T9ksE
B e O RPN ST TT T, AR X5
LT Z 5, RS8O AC B B R, R
SR E B BREML . Z IR S BN,
I ETEA Rl RS T H AT
@ FEMRBARGE T, B8 E ZAH KT R ER,
B R R H AR E B BotE LRI B R R RN
A RPN, KIERAWZ . KA
Wiy PRSI RS R R O EACHE T A
RIETTH, REEFREEEOR, RITEFBEE, K
FARIEN, (RRETTREIRFE WA e, F et iR
WREIRBAANEG &, ST AT BRI A AL

I REZERXBIRERRAREN

(—) HRGEREHMER

eyt (W N Sl AN o S = W D) N I T 4
S BILEHUHI, HERE A W) 7 AT AR R, fie
BE I IETE R R SR A SR . REFR B
WAL B ETT IR, e RAEANRIAZ I8 T
(T EERLOL S A B [F) ELAME Y o AR HEE 25 P A2 58 T
BEETH. ZEEANEREA. L2 R
SRR E A i N g i L s L e S A
FH

(2) BERBHITHER

PR ARSI R A TEA PR HE
HREREEHIR 2R\ 2 RO BRI HSR A B — M P B4R
HOR 22 o Jn i DX 3 4315 5208 X 2% B 08 5 5 R 55
W SRS RE S, BALEER . R, LML
MR 248, e RIE. —RIrIHefrsy, sk
sl 1 B2 AN e b A TRV S U 3 G I R S
MR G SR, KR E . KA ZE T A
WA P, Mg, AMERELILRERS
AZIE AT HE A

(=) ER—FHEREZIEN
TR AT, MR RS R
LREABAMIE R, GEEANHLIEEHIEE,
Fy s m) o AR AR . XA DD RER & ELAN . 1817
PR R 25 A AR AR A . @S R 2 T
s, SRR AI T R 2R, ik

209



BRESERBTIERBEIVREARARE R

CREMERCEEM, MWE2r AEREREER, S
FUE ML BRERIN . ARG KIS EHREE, 45
SETHE5 15 28 38 fay W) [ 38 AT 7K1 A 2 3 22 4 ki

ok
He o

(M) BiRZEEEZERA

M 2 IR G AR AL, T 2 BT E R A
THE RIS E], iR B A RS A
SRS LEA R SE NIV N P NCI e e S SN
e B RN 22 S A T R . 4T
EWEEPIE. A8 Kis. i8R, B
SFMKAIR R, S R R SR AT
iy, ATERTHES X IR SR AL BT R RO B
PR e RUBC

i

=
DA

~

|

]

(R) SEMEEEEMIKIZIFZBERTIE

EESLBIHR ., B REACHISLAR SR R . UK
TR EIZ M ERTH . e KA Wit 5 R
BRPH-T & BHEODEETHE, SR e MBIk
'aB G /N O O 1 97 7 TP E S 3 7S
2, HESh PR R AT ERORTOS. 1%
“ArE 123 HATACHE R K HAREOR, @RI
WrEIAG . AL SO IR T SR AT E R SR AE
A5 DXHTT e AT Fe ik

Py ==

F 22 R A= EA

AR SR AL I A WA 2 T AN A A AT AR ) 2 e R I 553 o

Received date: September 5, 2023; Revised date: November 18, 2023
Corresponding author: He Hongwen is a professor from National
Engineering Research Center of Electric Vehicles, and School of
Mechanical Engineering of Beijing Institute of Technology. His major
research field is comprehensive transportation development strategy.
E-mail: hwhebit@bit.edu.cn

Funding project: Chinese Academy of Engineering project “Research

on Key Technologies for Intelligent Transportation in China” (2022-HY-05)

SE

(1] WKZE, T, G6R, 5. b 455 30 TRERHE 2035 KRR
WEAIF 7T [, o B TRERF, 2017, 19(1): 43-49.
Zhang J, Wang Y P, Lu G Q, et al. Development strategy for
China’s integrated transportation engineering science and technol-
ogy to 2035 [J]. Strategic Study of CAE, 2017, 19(1): 43-49.

(2] Mg . A2 b AR B A DR R rh R T A A il it [
PP [ A5 BERE o A0 o [ SR AT A ) [0, o A B
2E4H, 2020, 33(11): 285.

Zheng J L. Exploring the road to a modern transportation power in

210

(10]

[11]

[12]

[13]

the great process of “Chinese dream” —Comment on strategic
research on a transportation power in the process of “Chinese
dream” [J].
33(11): 285.
Cao C, Lee X H, Liu S D, et al. Urban heat islands in China en-
hanced by haze pollution [J]. Nature Communications, 2016, 7:
12509.

Diao M, Kong H, Zhao J H. Impacts of transportation network

China Journal of Highway and Transport, 2020,

companies on urban mobility [J]. Nature Sustainability, 2021, 4:
494-500.

BB, MEE, WS, 5 AR E RGN KBRS
R 7). T 515 B AR, 2020, 42(1): 2-19.

Qian Z H, Tian C S, Guo Y J, et al. The key technology and devel-
opment of intelligent and connected transportation system [J]. Jour-
nal of Electronics & Information Technology, 2020, 42(1): 2—19.
PR, o<, M, A B REUENR 7R B SR R RIS B A (D).
P E T RERFE, 2016, 18(4): 69-75.

Chao P P, Gao J Y, Yang Y, et al. Research on the new energy ve-
hicles industry’s national development strategy [J]. Strategic Stugy
of CAE, 2016, 18(4): 69-75.

Stolz B, Held M, Georges G, et al. Techno-economic analysis of
renewable fuels for ships carrying bulk cargo in Europe [J]. Na-
ture Energy, 2022, 7: 203-212.

rhE N RGN [E 2 ilig . 2022 SEAC s AT R JE ST
i [EB/OL]. (2023-06-16)[2023-11-08]. https://xxgk.mot.gov.cn/
2020/jigou/zhghs/202306/t20230615 3847023 html.

Ministry of Transport of the People’s Republic of China. Statisti-
cal bulletin on the development of the transportation industry in
2022 [EB/OL]. (2023-06-16)[2023-11-08]. https://xxgk.mot.gov.cn/
2020/jigou/zhghs/202306/t20230615_3847023.html.

o ECRF . 2022 4F R HL2) B AR A 54 4.17 1259 [EB/OLY].
(2023-01-11)[2023-11-08]. https://www.gov.cn/xinwen/2023-01/11/
content_5736176.htm.

Chinese Government Website. In 2022, the number of motor ve-
hicles in China reached 417 million [EB/OL]. (2023-01-11)[2023-
11-08]. https://www.gov.cn/xinwen/2023-01/11/content_5736176.htm.
ERG A, PN RIEAE 2022 F F R A G AR IES T
4l [EB/OL]. (2023-02-28)[2023-11-08]. https://www.stats.gov.
cn/sj/zxfb/202302/t20230228 1919011.html.

National Bureau of Statistics. Statistical bulletin of the People’s
Republic of China on national economic and social development
in 2022 [EB/OL]. (2023-02-28)[2023-11-08]. https://www. stats.
gov.cn/sj/zxtb/202302/t20230228 1919011 .html.

Isik M, Dodder R, Kaplan P O. Transportation emissions sce-
narios for New York City under different carbon intensities of
electricity and electric vehicle adoption rates [J]. Nature Energy,
2021, 6: 92-104.

INER, UL, B H 42 R G LR R SORBEF AR T
7 [0]. HE T AR, 2018, 20(1): 59-67.

Sun F C, He H W. Key technologies for system engineering of
electric commercial vehicles [J]. Strategic Study of CAE, 2018, 20
(1): 59-67.

BhGAE, TROER, TR, A T AQIR AR vk [ AR B 5t 450
() [1]. R ETRERNE, 2018, 20(1): 11-19.



PETIEMEF 2023 F F25% H 6 H

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Zhong Z H, Qiao Y J, Wang J Q, et al. Summary of strategy re-
search on automobile power in new era (II) [J]. Strategic Study of
CAE, 2018, 20(1): 11-19.

Lyu Z H, Shang W L. Impacts of intelligent transportation sys-
tems on energy conservation and emission reduction of transport
systems: A comprehensive review [J]. Green Technologies and
Sustainability, 2023, 1(1): 100002.

AT R, FNAEME, A, A LI R AR A 38 R AR T AT
[7]. B E AR, 2020, 22(4): 101-105.

Gao K F, Sun H B, Wang N, et al. Development strategy of Inter-
net plus intelligent transportation [J]. Strategic Study of CAE,
2020, 22(4): 101-105.

Li Q, Meng X, Gao F, et al. Approximate cost-optimal energy
management of hydrogen electric multiple unit trains using
double Q-learning algorithm [J]. IEEE Transactions on Industrial
Electronics, 2022, 69(9): 9099-9110.

WM. DAV St Az i ot P A R ) 7 70 0128 BRI R
T [J]. Kz, 2021 (2): 20-21.

Chen S Y. Carry out the outline of building a powerful transporta-
tion country and strive to create a new situation in transportation
planning [J]. China Water Transport, 2021 (2): 20-21.

e N BRI E Sl is 4 8. 2022 48 12 A & E #1589, 4
%% #6 7 nk & [EB/OL]. (2023-01-30)[2023-11-09]. https://xxgk.
mot.gov.cn/2020/jigou/zhghs/202301/t20230130_3747863.html.
Ministry of Transport of the People’s Republic of China. National
port cargo and container throughput in December 2022 [EB/OL].
(2023-01-30)[2023-11-09]. https://xxgk. mot. gov. cn/2020/jigou/
zhghs/202301/t20230130_3747863.html.

rh ORI, 22 R 22 0 AR 7 I8 9.46 JTAC IR S 1 RIS
FaJE 555 — [EB/OL]. (2023-04-14)[2023-12-08]. https://www.
gov.cn/lianbo/2023-04/14/content_5751415.htm.

China Government Website. Last year, the total output value of
China’s maritime economy exceeded 9.46 trillion yuan, and the
scale of our ports remained the largest in the world [EB/OL].
(2023-04-14)[2023-11-08]. https://www. gov.cn/lianbo/2023-04/14/
content_5751415.htm.

o BRI % B0 AR I Sk O AT SRR Je
B {7 [EB/OL]. (2021-11-30)[2023-11-08]. https://www. gov. cn/
xinwen/2021-11/30/content_5654959.htm.

China Government Website. China’s automated container termi-
nals, both those already built and those under construction, have
the largest scale in the world [EB/OL]. (2021-11-30)[2023-11-
08]. https://www.gov.cn/xinwen/2021-11/30/content_5654959.htm.
R, RN, R, 5. LB ROE . Bk R A
BEFE (7). F B TRERLEE, 2021, 23(6): 15-21.

Li X Y, Tan X Y, Wu R, et al. Paths for carbon peak and carbon
neutrality in transport sector in China [J]. Strategic Study of CAE,

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

B1

[32]

2021, 23(6): 15-21.

XI55, S5 A2 1 i I 2% A LR B 600 5 A L [N AR
i, 2023-02-27 (01).

Liu Z Q. The total mileage of the comprehensive transportation
network exceeds 6 million kilometers [N]. People’s Daily, 2023-
02-27 (01).

o [ R L. 2022 4 RFTAT ML R R Gt 1t A 4R [EB/OLY]. (2023-
05-10)[2023-11-08]. https://www.caac.gov.c/ XXGK/XXGK/TJSJ/
202305/t20230510_218565.html.

China Civil Aviation Administration. Statistical bulletin on the de-
velopment of civil aviation industry in 2022 [EB/OL]. (2023-05-
10)[2023-11-08]. https://www. caac. gov. cn/XXGK/XXGK/TJSJ/
202305/t20230510_218565.html.

Liu Y S, Zhou Y. Territory spatial planning and national gover-
nance system in China [J]. Land Use Policy, 2021, 102: 105288.
FEzh, R, Rbe. WIRERLE [ TR BOR—Hi 1525l
5z TRARIRRE SRS (1] 0@ iE i TR, 2021,
21(5): 1-5.

Wang Z Z, Pi D W, Wu B. From engineering science towards en-
gineering technology: Development and prospect of transporta-
tion and vehicle engineering in new era [J]. Journal of Traffic and
Transportation Engineering, 2021, 21(5): 1-5.

Mollah M B, Zhao J, Niyato D, et al. Blockchain for the Internet
of vehicles towards intelligent transportation systems: A survey
[J]. IEEE Internet of Things Journal, 2021, 8(6): 4157-4185.
Mouratidis K, Peters S, van Wee B. Transportation technologies,
sharing economy, and teleactivities: Implications for built environ-
ment and travel [J]. Transportation Research Part D: Transport
and Environment, 2021, 92: 102716.

Shaheen S, Cohen A, Chan N, et al. Sharing strategies: Carshar-
ing, shared micromobility (bikesharing and scooter sharing), trans-
portation network companies, microtransit, and other innovative
mobility modes [M]. Amsterdam: Elsevier, 2020: 237-262.

Feng S, Sun H W, Yan X T, et al. Dense reinforcement learning
for safety validation of autonomous vehicles [J]. Nature, 2023,
615: 620-627.

Liu T, Cats O, Gkiotsalitis K. A review of public transport transfer
coordination at the tactical planning phase [J]. Transportation Re-
search Part C: Emerging Technologies, 2021, 133: 103450.
EME, EO6R, TR, R RIS T 58 TR (1],
TR, 2018, 20(2): 106-110.

Wang Y P, Lu G Q, Yu HY. Traffic engineering considering coop-
erative vehicle infrastructure system [J]. Strategic Study of CAE,
2018, 20(2): 106-110.

Basallo-Triana M J, Vidal-Holguin C J, Bravo-Bastidas J J. Plan-
ning and design of intermodal hub networks: A literature review
[J]. Computers & Operations Research, 2021, 136: 105469.

211



	目次
	6G技术发展态势及未来展望
	6G： 新一代移动通信技术发展态势及展望
	6G关键技术研发竞争格局与应对策略
	6G关键技术标准化的思考与建议
	卫星互联网资源管控技术研究
	智联计算网络技术发展研究
	我国算力服务体系构建及路径研究
	脉冲神经网络研究现状与应用进展
	量子网络系统研究进展与关键技术分析

	网络空间安全技术体系与风险应对
	从自卫到护卫：新时期网络安全保障体系构建与发展建议
	内生安全赋能网络弹性的构想、方法与策略
	多视角下的网络空间安全模型与体系化发展
	工业控制系统安全防护技术发展研究
	轨道交通行业网络空间安全现状与未来发展

	工程管理
	我国智慧公路发展战略研究
	航运安全保障智慧化管控模式发展研究——以上海市为例
	煤炭工业数字化发展战略研究
	新能源应用安全风险防控战略框架研究
	矿产资源安全巨系统理论方法与实践

	工程前沿
	我国综合交通工程科技现状及未来发展
	多式联运联接共性关键技术体系构建研究
	电化学储能技术发展研究
	风光波动电源下质子交换膜电解水制氢技术发展与应用
	矿物浮选吸附平衡模型构建与应用：精准解析矿物表面离子 / 药剂特征吸附


	Contents
	Column
	Six-Generation Mobile Communication: Development Trend and Outlook
	Global Competitive Situation of 6G Key Technology R&D and China’s Countermeasures
	Standardization of 6G Key Technologies: Thoughts and Suggestions
	Resource Management and Scheduling for Satellite Internet
	Development of Intelligent Connection Computing Network Technologies
	Computing Power Service System of China and Its Development Path
	A Review of Recent Advances and Application for Spiking Neural Networks
	Research Progress and Key Technologies of Quantum Network Systems
	Cybersecurity Assurance System in the New Era and Development Suggestions Thereof: From Self-Defense to Guard
	Cyber Resilience Enabled by Endogenous Security and Safety: Vision, Techniques, and Strategies
	Cyberspace Security Models and Systematic Development from Multiple Perspectives
	Development of Security Protection Technologies for Industrial Control System
	Current Status and Future Development of Cyberspace Security in Rail Transit Industry
	Development Strategy of Smart Highways in China
	Intelligent Governance Mode for Shipping Safety Assurance: Taking Shanghai as an Example
	Digital Development Strategy of Coal Industry
	Strategic Framework for Safety Risk Prevention and Control for New Energy Application
	Theoretical Method and Practice of Giant System for Mineral Resource Security
	Current Status and Future Development of Integrated Transportation Technology in China
	Construction of Common Key Technology System of Multimodal Transport Connection
	Development of Electrochemical Energy Storage Technology
	Hydrogen Production by Proton Exchange Membrane Water Electrolysis in the Presence of Wind-Solar Fluctuating Power Supply： Development and Application
	Construction and Application of Mineral Flotation Adsorption Equilibrium Model: Accurately Analyze Ions / Reagents Adsorption Behavior on Mineral Surface



