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Abstract: Existing evaluation approaches for urban rail transit predominantly focus on station-level analysis, lacking comprehensive
consideration of the integrity and coordination at the corridor scale. This paper took Guangzhou’s Metro Lines 2, 3, and 5 as
empirical research objects, and extended the conventional node—place model from the station level to the corridor scale, aiming

to better capture spatial dynamics along metro lines. The methods of Kernel Density Estimation and Corridor Balance Quantification

were put forward to systematically assess the equilibrium status and development potential of stations along these corridors,
and proposes tailored optimization strategies for each. The results reveal that Line 2 exhibited a “dependent” state overall,
with both node and place values relatively low; Line 3 showed an “unbalanced node” state, featuring significant transportation
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advantages but underdeveloped place value; Line 5 approached a balanced state, with relatively coordinated development
between node and place values. The study emphasized the necessity of integrated “corridor-station” dual-scale analysis to holistically
evaluate future development needs and potentials along rail transit corridors. The results provided valuable references for

formulating differentiated development strategies tailored to various rail transit corridors.

Keywords: node-place model; urban rail corridor; kernel density analysis; corridor balance quantification; “corridor-station”
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Figure 1 Location schematic of Guangzhou Metro
Lines 2, 3 and 5
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Figure 3 Kernel density estimation (KDE) analysis based on
the Node-Place model
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at rail transit stations

2.2 HAERE N-P#EEHESNE

KRG SR T2, 18R R BUE T Ah Sk AL
PE, KF 1996 4F N-P BRI H 424 130 4 M2 ST
BRUEAT RGBSR A A ARG TR <Y i A< g
It YERESTT 10 AN Sdaba e S %A % o BT S0k
SINTEE IR, LR A AT IR N B A L B
PESFDN 2R, A T LT s R T AN 4 B TR FE B ik
Fo WER 1w, W RidEE NBUEACHE LSRR T A
A RE ) EERASE AL T 3 ANZ TR 7 A
fabr, PTG BN L . ZFEE . RATE3 A
JEHEIC 11 AN Fibs o B AU A0S MR B (N T
N2. N4-N6). Open Street Map(N7). [ & #S1 E(P1).
T IO 6 (P2-P10) M2 S BT (P11 o

URBAN RAPID RAIL TRANSIT = 17



EHIRENZIE - £ 3845 E5H) 2025F 10 B

F1 BEERREHER N-P REUSIRMARMERNERE

Table 1 Development and Weighting of N-P Model Indicator System Adapted for Rail Transit Corridors
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Figure 5 Station development status and kernel density analysis for three typical metro lines (Node-Place model)
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Figure 8 Quantitative evaluation of station development
potential along three typical metro lines
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