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Evaluation of the Coordinated Development Between Urban Rail Transit and the Built Environ-
ment of Station Areas: Taking Kunming Subway Line 3 as an Example
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Abstract: In the context of stock renewal, promoting the coordinated development of rail transit and the
built environment of station areas has important practical significance and research value for accelerating
urban transformation and structural optimization. Taking Kunming Subway Line 3 as an example, this pa-
per attempts to expand and improve the evaluation model and indicators system for the coordinated devel-
opment of rail transit and the built environment of station areas based on the perspectives of passenger
flow and considering the potential for station renewal. The analysis results show that the overall status of
coordination development of the built environment and rail transit is poor in the station area of Subway
Line 3. According to the model evaluation results, 20 stations along the subway line can be divided into 6
categories. At the same time, there is a certain pattern in the spatial distribution of value of node, value of
place, and passenger flow value. Compared with the traditional Node-Place (N-P) model, the improved
Node-Place-Passenger flow (N-P-R) model and its entire technical process can be more efficient in identi-
fying the coordinated development status between rail stations and the built environment of station areas
from the perspective of passenger flow. It has better applicability for Transit-Oriented Renewal.

Keywords: urban rail transit; built environment of station areas; N-P-R model; value of node; passenger

flow value; renewal potential; Kunming

Wk HH: 2024-05-28

EF A BIESC(1999—), B, ok N, Wid:, BUER RN, HF5E 7m0 A iy Hui o im M k)
J TOD, LT HEFE 2538485156@qq.com.

WEEE: FHMQ972—), B, ZFEEEA, BERGEGCIIR, RINT 9T A8 @R i 7T
OB AR AT BR 2 ) b el AR, BB R A G T S M T AR A B A2 0T, AT ST 1A IR T A
IR, HFIRAE 1297503239@qq.coms

TFNBJID o SEEEFRRISZ — — S5 0 R T S-S S S S T i O ik S
EW S

S B



& | W ekl 1M R 1011 ERbEtES

Gz0z Aenuep |"ON £2'0A BUIYD 0 Lodsuel| uBgin

i

0 5l

EETFENTARBIEERNFERE,
g =E B R E D EREM—EUKEE K
AT ERELRNDRER, WHHER
BIEABTZBERTH IR, BEHERK
MZEBXATENERYY . MEEMHHE
RBRRERER, KEMNHTRERBEIX
BEANTRGETHHERZRZET, S5
MIIRERIRE S ARG, RRNH—DRIFR T
PERBEILS | S EEMARNEREM,

W EIE B ST BT A F AR
BERENEVENRSEEMBALRE. RY%
BiR, FFHEMGEANREINEEFRY RN
BRNHEEH" BTHALPHTHHIER
BEWTERARERARRNF LEFET
A, —FFSHALRNELOTD
G, HEAxEs E M B FIRAVR B LR
HEHE. B, MXHTHERE ST
BERMENERIRATIAN, FHAER
PBXN A hEXRHETHIE,

A
AR (P) ’

S

TrEEHR

>
RN
a N-P & #I
EN-5%R
REHP = ~FE93% B
\ L
73
A

=
THN)

b N-P-R A% %!
&1 N-PHEE 5 N-P-RER NI LE
Fig.1 Comparison between N-P model and N-P-R model
FRISRIR: ARYE SR [415 %

AX BRI SELAF, NERA
AXR T NE R SRR REhE A E
TEMRER TR RS, ZEHTmHER
18 2 i K v 3 0 BE TR I AR BN SR AR
Riftfrib e, WUEEINEHEIRBIFZ]
E 3R TS 208 5 i AR E A R
7, FAMBTRERZ BN SEISEER
& F& (Transit-Oriented Renewal, TOR)1Z it &
AR

1 N-P-RIEE

“F5 8 -1 Fr” (Node-Place, N-P){EEI &
A M AR RLE BRI TS 8 S i
ERTENMRERRENXAENERHARS
AR, FHEN-PERME laFiR, DU
MHIERRIBE T S MNE DR LIR. Ui
BTN E AP RLER, BT B LIRFR KW
ERNMEENEBNERERY,

HEFEAN-PIRENER, TRFEEBMN
MELEE. TFNETE SR ENEH TR
k. EMEFNHARF, BEERRTHER
BEREADFAITSNMEERRPHIERZ
—#HTITER S, SRR ERRAA/NX
BT S EERNER B NN
ENMERBNEEMRBNEY. EAX
ZRATEEN-PEEHTTE, BER
(Ridership, R)YMEAEIIAEF, MBS
FERIN-P-RIEEY, [ EASE INAABUR N Hh 3T 35k
THIE R B SRR EDE R RIREH
TxEY,

WNE b PR, ¥R /E Y N-P-RAZEY
o NER AT ST D BB % & AN
RE, HladT “FHE” FHTRERA
INRSY A CFE-RERART M CEE-+
RER” KB, XEMTEFHSTEIL
ERUREARERERRE, BRBITERA
TR R MRS I T B R IB R R AR

2 ARFEARSHIER

2.1 B3 SL&ER

BRI SELRERPTHE 4 £TRE
SR LEE, T2017E8B 29 BHFBEIR
ZE, 3SLEATARUARN, £IEFR
ERIRZEuEYY, ©4K23.35km, HAEERTH
BAER, £4H£18200NE0, 2002F 4
LZRYFIEEIXL1098F AR, RizEg
REIREREM S LM BEIRAIFIT],



EABTHHRERBLE, 35448
ERGFH BN, —TTE, FIARB.
BRIHE. RUFHFEEMNLRAFE,
AMREHRT SMFERKE; B—77E, 1%
LB TRKFENRS BRE, RATREF
ERESF YIS s

22 WESEERE

Wi BRI B R BT
MYz ESEE, RO mHNERBSEN
REME B XRNEMEZFNEEZRR,
HERESENEARFEMNRE, ETUA
HAZ B A S @M F K (Transit- Oriented
Development, TOD) 18 = & “15 7 $h & 7&
B” WEHEEARABTTHR, FERE
AANNEIEFIOGH Z 4715 min Freg EFRE]
KNENE, AXRASEMRFRTEEKE
M X & A F#E O (Application Program
Interface, AP)SLI UG ESE RN E. B, &
MZFEERFIER. SEhE. BN
ERBETEAMLE, TEWFH AR
WRLFRFZTIASEE, #HMEIEELD
TaNAMHZER.

HIESEE N E R AN KRN E 2 Fr
To BEMEMDFILETFEZ 1500 mhY
ZHXEAMIRTEESEE; S8 GIS/EN T
BB Z MK 549 4 50mx50 m B9 T8 M 3k
BUE TR R (TE A 22 S) R sh A FR(1E A
R, MmMEZITERZM K OD #AHRrE &R
£; BFAPython RFEANSEERZM
%I API, 3%K15%& OD XJ Z [8] B9 LA 20 7R 8]
PRAEHRCR R84 2022 E7 A); X 15 min
A BIEXT APLIR [E] /9 AT [B) B A 4TI E, 4%
MEEEHNTTENE; BTHBIEL
15 min FTENBHFEREEGNERL, A
TREDER, FRARZKZLEIRERZRR
REEBRESBHETHE, REBIE
ZEyhSERRIEESEE .

SESEE R RN SN TA M.
HEREBERUVINBKER, EiisEER
o] & BRZE 5 D E B IR AT A MK, Bt
HEARFZHE S BEHLFRGEHERA
Fz 1), TEHAIAREN. KA HEE
WEFHEMZE, IfhbEERE N &
SR BNLZSEE A RSEE,

3 BIEIREN R AR

AZEREPHURENELI T, K

XXRBOBEFHERES . KRTZ, TR
WARSAER T, AQENMZ@EERX
=FhEAE, BEELHIEREMR 2.

{& F Panorama 360 & Virtual Tours App
R B E 3 S 20 N EE 0N AD
HEZHRATALRE., 5 BRXESN
DA FHEEIRHEANOIER . 2. A
M, FLFHEADSmSEEROLES)., XE&E
B AFHFIER 1800, EEMHEAORKE
3EEHRTR. BZMNEKRNESEE
#, BXEHEZREMER. HEAA
B ANRISERREE, A e Stubis = (8 R
PITEE RIFEA

REYRIERE
1500 m ¥42

Lcﬂss@mzﬁ

BREMEL
50 mx50 m

v

B ODERAIRE
W) A% s —ZE U

v

Ex—re

J‘Elil:%ﬂﬁ?:‘ﬁ ~15 min

% 3544715 min BABH
ERE RHRSILESE

[ TR ]
B2 B L e R R R B

spms |

Fig.2 Technical routes for delineating the station area of urban transit
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Tab.1 15-minute walking time circles and actual station area

of urban rail stations
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