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Abstract: There are significant differences in passenger flow distribution patterns between metropolitan rapid rail transit and
metro systems. How to conduct a scientific and reasonable evaluation is crucial to the healthy development of metropolitan areas
and urban agglomerations in China, and thus deserves in-depth exploration. This paper systematically defines the connotation,
calculation methods, and applicable boundaries of passenger transport intensity and passenger flow density based on the Urban
rail transit operation indicator system (GB/T38374—2019) and the 2025 annual statistical data of the China Urban Rail Transit
Association. It compares and analyzes the differences between metropolitan rapid rail transit and metro in terms of travel space,
time, demand, and operational characteristics. Using data from 34 operational metropolitan rapid rail transit in 22 cities across
the country and typical lines in multiple cities as examples, this paper conducts a quantitative empirical analysis. The results
show that in 2025, the average passenger transport intensity of medium-capacity system category including metropolitan rapid
rail transit in China was only 1.8 thousand person-times/km-day, far lower than the 7.3 thousand person-times/km-day for metro
systems, while the passenger flow density reached 24.6 thousand person-km/km-day, indicating that its transport efficiency
was underestimated. The average travel distance of metropolitan rapid rail transit is generally greater than 30 km, which is the
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core factor causing the evaluation deviation between the two indicators. Passenger flow density is more capable of matching the

functional positioning of long-distance transportation of metropolitan rapid rail transit. The passenger flow density indicator is

also applicable to metro lines with shorter travel distances in central urban areas, but due to the relatively short average travel

distance of metro, passenger transport intensity and passenger flow density are highly positively correlated. Building on a systematic

review of existing studies, this paper proposes a multi-dimensional evaluation framework for metropolitan rapid rail transit, with

passenger flow density as its core while incorporating average travel distance and spatiotemporal convergence benefits. The

objectivity of the proposed framework is validated through theoretical analysis, empirical testing, and comprehensive benefit

assessment. Optimization recommendations are further offered to provide theoretical support and reference for the planning

approval, operational assessment, and high-quality sustainable development of metropolitan rail transit.

Keywords: metropolitan rapid rail transit; passenger flow density; passenger transport intensity; transport efficiency; metropolitan

rail transit

A 2025 AFARJR, r ] Pt b X A T LE AL
TYETTIA 58 JRE, 1&E LK 382 4%, MR 13 067.89 km,
MAEFGIEE B 907.12 km, ATV iR KR ST
BB, Soh, T 41 FEIR T R RIE S ke i 274 4%,
SUZE BLFEIE 10 004.89 km, (5 76.56%; 22 JEM T
TR IE 5 TP T (RFR T k) 2k i 34 4%, &
1278 BFRIA 1706 km, 5 13.05%; [7] B 7 73tk
LR 37 438 1 574.07 km, BRI T B PR B 1 40 4%,
Jt 1 844.65 km. I ERBIAE Ay SHEHS 7 R — A0 I 1
TR, TR T B AR K — B R
T A T S A2 1) L R A

P 5 e S0 e (O T m sk vl %90 1 A T R e e
BB A (RESERE (2015) 49 )P [ 45 fe 70
AT COTHE— 20 sk iy B0 A8 18 A0 e e 4 B
I (HEApk (2018) 52 S5)PuIREE, MBI
EREAMET 0.7 7 AN (kmed)s BHIAMET 0.4 TTA
KMkmed)o Bk, FEATIPHNMER T, Rigom K
VENUBASBIZ ERCR 048RS, HTIH %L, 2
B RGVN

F RSk T BRI A P2y 2025 FEGETHEE B OR,
K TS 1A T B A 2k 6 15 3 2 TR 50 9 8 e 1
MR, T IR T I RE R G134 08 i Y
0.18 J3 ANK/(km-d), AT #1Ek 0.73 J7 AKX /(km-d)I1]
PRI AR T b SO S SO R i AR
AT IHE 0.4 J7 ANV /(km-d), DRI s i sk bR 20 H
Wi | “Ia s ” “ R 227 SR, T HiX
FEE LT TSR B HEAZ B 32 R A ek
THOL, FE— 8RR LRI 2y T 08 T el 29 < 3 1Y 4% 1)
R .

Fi5 b, TR I T R A R 25 i
PR OHATEE S BWO LAAEAT . A%
12 R L FR bR AN REAR I b S Bl i PRI et S e o IS

74  URBAN RAPID RAIL TRANSIT

TS A AT AEE 5 i ) SE bR vtk . A IEST
20 SR AR T MR A TP o3 DX 3k T 3 A 1) 25 e T
iy, BDEIRT IR R . R R A
JURFESEAT Fabndd YR30 o 1B P9 A SCHRE H ik
(RIVEK IR AR VPR N i 2508 o e RN i s 1),
B b, 6T T SRRk i B Bk i 18 B RGP
9T, K2 RAFIS A RAE % Or HIghs, B,
5 [0 ) 2R R AR 5 B A RIS FH 2538 ) A s
B S JE) i i REFE VAL KR B IR 25 1 SE B DTk, FiR
HH K b B S A S LS 280 K 1 1) K 3 R R g
1 g DO R SR i R84k i (4 ) S-Bahn A1 [
RER) RZEVFAN T, U5 8 45 il dork e 2 - T %
O DX 300 10 5 I S R 4 0 e, [ B ds i Ts AT IR €k
PRISE 5 IO AR ) R I R AR
XIRRAIHT, SRR BT 22 3R FH LA J i i O JEmli R 4
AR R, XU R, P E R K, R
() 25328 iR LR BR 2 FR G0 P ARA DX IR 55 ) 20 s 4
PLE BN

FT RS, AR LR B i 3
BT Y4132 B 5 I A S A0k 2 5 22 4 P 1 T SR VA
HEZR, 2545 2025 FFiaE F ik Edin, mATIE X &
18 0 RNV B AR AR VRO O 22 ) B %N s Il o
HE . SR AR A S I W S R
P, $EH R ThREILHL” MRt 5iEE
FERZEU, AT PEM R RIS
1 RS SRR TR R

TR bk S A 0L T A8 T 2R G TR AE 11
RRAF e T IAEThREE A RESTEH. K2 b
SETIM ZE S, X WORfRbRd k2= R AR . 455
Hh R TSR 2025 RIS EEAR, AU 4 ADNYERE ST
TP IS E R A



1) AT ARRE: KEEAh AL o TR ik 45 %6
WYL, 3 AN D% 0.3~1.0 J Nkm?, “FHiz
PEA 0 30~80 km, 2025 4F 4 [F ML 7 2k % 1 1235 PH A
42.6 km, FULE ‘i oA, Ak
T AR, DA TSR e it ], V94 i oy m 9 o
LLik 77.2%, #Re R2%0<1.1, FEIAVERHIE R .

2) AT TRRAAE: S Ak . T LLE )
BN A, RS IE o BT, g
RHGE 50%~70%, J7 AT RBGHE KT 2, Fimig
HEM W v Ve EH 3 ) L LR 80%, T IEIZ BE
I AL 15%~25% LA A i dsl PR i £ it o AR3R,
A F 2 XK H A 1.5~2 %, W97 R HE A ik o
YIETE

3) HATHRAFE: H M —1h . sl ),
TN AT A 3, Ay LG RE 70%, 593 2k i il DL
W, TR —. IBUET . 2025 EG T
TR, TRBUNIE R & TR 76.3%, T L
BRIT) 52.7%

4) LeBIE ERAE: K P A R R B
— MR 3~10 km, 2025 54 [H T -1 3wk TR R
ik 4.8 km, RZEMHR 15~60 min, LA 42 a5 i #ik
h 3, VEERATHEE (100~ 160 km/h) -5 I 45 808525
[E[BAY=

RRFAE PR E T IR AN B A% B 1 v s
PERFAE, HIREIM K2 B S0 n] L S A S,
FIZ R TRAR T AN RE A i SIS E A P, AR
SCHEH T DA A Oy A48 B
W SRk i A5 22 R AU B IR T IR S ORI A R, &
MNP ICZ Y 80, HES) S 1 Pl L A 3 i ot R
2 PSS ERCRIF I bR Sk
21 FBEREX

WAl (i PUEASEIZ B RAMA R ) (GB/T38374—
2019), Yk i PIE A R AR AR 2 SRR I
Bl HATHRAE . SREE . RN 5 2, hias b i
RIS Wi ECR . TPRIE. Jy AN &R
H5 20 ARIUEAASERR, FR T BN SE BRI T
EPEANHESE o X EeFRbRAE H e A ek IR Ss i
SN AN R BT R FER SRR .
PR A0 H AR IS TS 0%, BRIV AAA 2 K B T 7R 3%
Wig TAER MG A RGN, RS 5 R mHE
PRI b ds FARR PRI Ok o LR bR e 55
B 1,

1 [RF 18 15 BRI 5

F1 WHHERBREREESEREEER
Table 1 Passenger transport intensity and passenger flow
density indicators of urban rail transit
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Table 2 Comparison of operational efficiency indicators

by urban rail transit mode in China, 2025
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Table3 Comparison of passenger transport intensity and passenger flow density data for
typical metropolitan rapid rail transit lines, 2025
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