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XHRARERS: A

HERAE A —FhatsciE T H, HAMEHR ., K
REFE. Ml AIKiZ mAER S . ETEE R H
TP ESCE WA G, R, EU LR
NI L A L “4 4" (Sharma and Pa-
til, 2021) . ITAEH, BHELE AR REW . Bl
s A A A R DA B A AT T A s 1 A 4
&, MEREERE (KE %, 2023), @2
2023 4FJiS, PR HBIEAT 41 T RIS sk R 5L
1EE B RIAF] 8 547.67 km (fEFETY 4, 2024)., 4K
T, o RS 3 Tl 1) b iz B T Ak 1 7 IR A
ANFITFHOAR G T R K e o anAr 7 P sy B8 %) b Ak At
WHIZE R, ROk BUR iR T P ) )8
FELCE 50T, MR et R AR E 3 (s
M) OB A S A M (B A L ARk R
EE R FIEE IR (Li and Huang, 2020; Han and
Wu, 2023) . K, #ugk5 -/ BN IR 420
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P A% 17 2 > O B 4E 2 (Bartholomew and Ewing,
2011; Tan et al., 2019; AE#E® 55, 2022). AliAPE
FEAE A o ) 2 E R AT I EFEFEJE (Tan et al.,
2019; AEMEK 4E, 2022), HUEKEGE TR R
AT SRA, DRI o 3 TR A R (SR 1) 5 IR 55 S A+
HESN RS (Lietal, 2019a), 75— 5T, HIEHAD
BERIETE—E TR EE T e R A 2R 55 Fn s I
IfES (Jiang etal., 2021), WEIRAYINHRIE IR ETE
Mg LRk, s A2 1) E 2
SR SR, M DX SR C B TR — R AR
bR P RN T DX s (), DT AR R ) 2 [
A, 2 W JE AT AR BOR PR JEAE AL (Su et al,,
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2021) . IABIFSEIE F DL 8 Sl it R Sl — i %
I DX T PN ) 1 it 5 A SRy DA 0 I A R A
I o A L2 T B YR L X A s, 2
W& T Ak Is E X e RS s as [  EYE (Bl 45,
2021; fEME® 4%, 2022). EAMIE, Mgk
Pk sGE T R AT ASE A, B T AT R]
£ (Li and Huang, 2020) . 7EAH [F] @ HATEEE] T,
ek, R REAS S B X BRI IR, AR
TABHLYE . PRk, X 5 e A Al iR DA G 5
DX 3ol J22 1T 9% Y AP ) 2208 ] B 2 S EOMAE E A%
HY R A A

FEOEA R LRI DA R 2 o TR S i s T (R R
R ) TIZ . B 7L (Yang et al., 2020a;
WARME 45, 2020) . SR, FEAEPARAR AL AE 7 — 2t
JRFR, Tk AL BEZS RN, (FEEEFE 25 [A] 3 AH A
25 (B S0 ), LR p s T [ 250 AR [ 5
NSRS AR, AR, 2B ]9 Assa]
P (anzs [l A A A = ) | R A E A
W 24y (Yang et al., 2022; FR¥2 55, 2023) S5
R RS R SEEIRIZE ST LI SE 2 . A s R
I ANFIRS By S — RO, (HEMEEZ
AN RR T AR ) LR R, TR M
Hgm N &R Z MR AF AR IR X & (Taecharun-
groj, 2021; Z= 4%, 2023). MHEZT, Hlive
SJTERPRAS T 2 FE AL M | IR RARLME R R DS AL
HAER RIS RE ST, A BT R i
ST NS KL A Z  (Taecharungroj, 2021)

ST, ASBEFERI T D7 A 19 2017—2019
A RARTE =38 B, 2 T2 0B T 2R s Hb 2k
1212 609 4~ /INIX 56 999 AN FEREA Y 15 min 7
hasla], FH%E XGBoost (eXtreme Gradient Boost-
ing, WERBREEFET:) BIRL, WASMPTHER S EEM
b Z R HEER M JC 2R, e 1) DG 0 L2 1 W U i
1S DX 35823 1 B R B AR s, DU
WS AR 5 A% 1 GRS SR AT A A, A
AIRESL R R IS IR A B S R A R

1 Wit

1.1 ANE S ESHE EM & BB

R Je—Fh B Mok Ve O Rk g b, A S
W R K . 38l ARG iSRRI R
PIAHE (FEL0E 45, 2021). #ugktE y—rhHA 4k
BB L= 5 AU R (8 T e R H H
AT, T H DU B A S TEREE, AR RAE L

BRI A ZEAZ X — /55 o IXFMIRELA . =RCRAY
AT, BE R T RO AR S T AL AT A AR
(REFME K 45, 2022; Yangetal,2023). Higkrisk
B AT R 35 S AL g PR AN RN (Li et al.,
2019a; FEJHE K 4%, 2022). F5RFRM, XAPLBEAb
a3 ot %81 T b Kl B ) S P S 348 o v A4
U855 (Tan etal., 2019). BLAh, HUERIIZTFIMGE L
o7 55 HA Sty A5 1) X 28 SR RFIE B U AR DG . & rhls
PEIE AR 25 25 R R AR B B ZEHE S (Chakrabarti et
al., 2022), TEXPMHESHELL Y, B — Mok st
FAEIR S 2 Bk I 28 R 8 ) — A9 a5 Akt wid
52 A i BRI R R, Yo izl AE
I AR O 26515 T 3l i HAth DX IR fE BEPE FNSICR, A
M M Bk vk R 3 A 2 M A% (Han and W,
2023) . i O PR Y SUE T S RO YRR B
JEVPAG M Bk 5 X 2% PR R S FR 2 —  (Han
and Wu, 2023) . — MRy, HuBkuh S e vk
iy, GRS A EETHVE AR . (REFREK
AE2022),
1.2 FERBFETEENERHOZN

RYFHPEE B IE, B RAAEE TR &P
KAk A SRR B, 75075 18 A B B LFFZ R
A, AR IR E . WA Sz X
AR B IR . BRI . ML S IR
ELHEATIPAL I B A B AR Ay W U0 S A o sy A
FEAME o MRS XS T ik, s READ
& SRR A MR S AR R, AT B SR i DX 3k
23 () 5 K RN G 5 2 [B] 53 A A IRRE R 20 B YR T Y
AR, XA I SR A b e
3 (Suetal., 2021).

TR AR LI Bl 0 0 S S 1A YR T 6 A
KSR . B (T e A X TR o)
(e N R IR E 4 B F £ @t e, 2018) Fi
Qs —Z0eh i ARG B e ) (TP AR N AL AN
FE R 4538, 2021) S5 AH AR iS5 BUR 19 S50, 15
min A i R 8 T A DA 9 IR I B A R Tk
YRR SCEEARIE . 15 min A= 75 Rl 48 (1) )2 8 BEAE 15 min
PN AT AR B A2 AR T T R UR A S RV R (SR
&, 2019). HHET, ZFARFFN A R H LA TR
FRIFE 15 min TG A FE )7, @ DMEE A
L, LL600~1 000 m () B 28 B ul A% I B o 212
B s X s, I LA S Sk S PTA ] 0 05 A T
&L (Yang et al., 2018; %522 @ %5, 2020; Jin et
al., 2022) . AR, 15 min A= 75 Rl 0 ARE 300 1 5ok 1A s
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[ERUEE, 2 15 min s RATRGE B, A
A2 DD AT R R R A 0 S ) R (ERAEJE 45
2022),

Bl MR N 28 R TR g, DA TR A
AT A A 1 B S 3T 2R e 2 ) A a7 T R T E
., e R e e 5 — 5,
AT+ R E R R TS Shas Al sl
[i) 36 8 48 8 RAE H s AR TR TR R O & R G 2 (T
fE. 2220 BIR) TR ViR — Z251 25 [B) 5l Hb i
(Patterson and Farber, 2015), 5% A 5355 2 8] i)
HEIRFR, R T RAE H H A i HI SR ER
PEUR K23 (8] {5 (Hasanzadeh et al., 2019; Smith et
al., 2019), MUK RGM R HizH B &Y R HhjE
Ay H G shZs 8], DI IR ZI AR A AT 1 20 1 5
PERERNAT WA . XA o R P T B T A
P14 28 AR RN 22 ik it R 55 5 2 L3 2y 2 (R BL 25 Ay 3
fne gf Bk, ERRIEECE S ESMASIER
BF, DA T] RUBE AR Ay A T A BB Rl g o A
TFABANEN . R, HbRRxT e R 3l 23 (e E ¥ M
175 | A2 5 5 A0 1 1 A8 Ak 75 25 I B AE AT 8 A
I, (AP RAT

2 BdE S5Ok

AR T 2 ] G i b X Y PO kT, U
JCHT b DX R 28 5% P (A WU 22— o B P R
T ASTER R IR, O AR K T 2005 4F
FIRERE, T 20104 AfEH . #E 2023 4F)K,
RGBT B NI 113 Ak, s R
kE]562 km, fifEaES = (EHIF F, 2024),
21 HEST=E
211 fEEMAAREIE AR T BE NI
FEA . BT HETY, —F i ik H
MYHVZ . WA, TEFETY, BUFXHIA% AT
FERG S, RS B E LA B S . AL
BRI A% 5 JE I ZF I As Z AF TR K 25 57
EE I M T T aE S . s
B ISR BT RN 2R 2 T oo/, TR
B E T 4 7 o0m?. Hik, —FRMmEEA
ORI E L,

FIHH Python T H 3k B D172 % 2017—2019 4F-fY
ZFpse g, HPha a sy . AN SRR AN
(D https:/dt.8684.cn
2 https://www.openstreetmap.org

XABURE(E R BES, XTI TR, ik
B IR ARG B E R 0 BE . B, 45a A
JE HL P APTUEAT B SR ATS , Xk — T A 5
PEFTAS e . BUAIFSY (Yang etal., 2020b; H{fE
g 45, 2021) R, HOEIHEE M AR K
2R 2~2.5 km, KL, ASHFFTAL AR ES R B M Ak
2 km AN IEEHAT 08T, 7500, kT 1 2019-
12-27 3 T B HUARZE B o B O o0 A 1 e A
FP=PEE, ARBFFE R IR T 1% H 2 )5 0958 2 B8
fJi, FIF SPSS 22.0 (4 5% A~ R D RE X A E
Wrbg b4 S H A, IERIRR 2% ) S8 (E, R
352 609 1~/NX 356 999 AMETAEA

212 Mk, ¥ 5 POIZIE  HAERLBE Sk
SRR IR T 8684 MUK AT TN, FE M = A8 T ik
-5 Fl ArcGIS Pro AT R AL PR . FHFEEED
S, TERFIEIT Be AT 5 NI 6 4% Hb Ak 4k B T3
(1), DRI R bk £ S 53 A st i) 1 54 A &)
IF R X AT A4 AE , DA E{EE . POIL (Point of In-
terest) SEEUHE o FicT M Bk Sl 2% T 0 PR A 0 Are-
GIS Pro AY%5E4% 53 #T (Link Analysis) 118 s, &
P& BCHE 3= E Sk PR T Open Street Map [ 352, POI %K
T8 D) 23 1ok v P T T 5 APTAE LT3R 2017, 2018
2019 1M5E S . M = B E PO1 43 28Rl If
S %P A R (REME R 5, 2022; M %,
2023), AHWFFOR POL AR 3 73 S 48 TR IR 55 Bt
AT RS Ut . MR S5 It . T 55 4 il R 55 182t
(AwAl . SRR RS . kX)) . T A
bel - d it . v /DN 2 R RN 2 A R B A it 8 A
51,

213 EFHERRE  AUIEATESIZS R IEER
B MR T I A2 B & B R R H R TG shas 8] 1 AE
fbo B, LA1S min HATHHRAE RS0 e 36 3h 2 0] i
Wt , T AT I p AR AT ) . S | Heafenst
(] FN3fe A2 A (] 4 5340 . 2047 5 MR i S 80
mE IR, HpRg LS8 S % m il
HR I E . HK, ilad ArcGIS Pro B9 45204 T
H, Rl A7 MO Tk 2R A
BRGNS BAEAE , TR AR S A TR S X
AT, LA E AR HLTE B2 [a) R X E sh2s ], A
T A5 2 4B B2 I A X B2 A %R R
o (El2).



H

954 #ooay

Mo oH 44 %

0 10 20 km

2017471 7130 ) Bk 2k e

2017-06-02F it ffy kLR i
———— 2017-09-06FF 3 fI Bk L
——— 2017-12-06F il [y Bk £k
——— 2018-03-18FF il I Bk Lk
——— 2018-12-26F i bk Lk
o W2 1R SR

BT BFSEI B A Mk 2 i T3 175 0

Fig.1 Metro line openings during the study period
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Table 1 Parameter settings for walking and the metro

PN FHIER(E Tt {E

HAT O/ (km-h™) 4.80
SRR HLER 154 A/ (kmh™) 31.77
JRHSHLER 2 54k E/(km-h™) 34.30
AR 3 2k H/(kmh™) 34.50
AR MR 452 i/ (km-h™) 36.59
SRR HL R 754 A/ (kmh™) 35.10
JRAR R 10528 %/ (km-h™) 48.49
Hik S5 A A T I 1] /min 5.00
|
/'/ﬂ o /e FEE \\*‘/i;
//‘> i b K
A /' N f/ X \/}/(,/
% LA ;Z‘
S ik ‘ &L
‘“ b 4 /
z | ) /' Y//,
! rgn
P ’\tg’[\/f\
@ sl - DK
_— ﬁi “TL"” /
BT I LS

K2 sl E

Fig.2 The delineation of the activity space

214 MAELFT PURRAZENECPT GHIYIH
RED BIER I T/ dh bF XA R ]

I3 K AL SRR R R T ﬁmﬁ SAE, 14 asi ) [A]
I, SEBUREIS . NXEFRER . /NX SRk 3N ) 7

B (Bl ALy BEEs 4B el s A m, H,
RIS | /NS BURFN X S AL R RAE A B 5 A0
ﬂ: T 28] A 6 B ) g W = ) X S R AIE o oA

AT Z EILE R R, SR T 48 AR KR 55 1%
ﬁﬁ\ R A G I I XA R IR 55 I L 5 IX
TR S, HAYAS i ) VIF (Variance Inflation
Factor, 77 ZWIKHT) ¥1<7.5, W AfFELH
L2 PR, AR AR EG IR 2 R .

®2 TERHAESEIT

Table 2 Descriptive statistics for variables

Z5 5 AF i V(R bR i 22

1 A oA i EEMHE/(JT o6 -m™?) 1,57 0.51
Ny B 7 30T AR 1 (8] /min 16.45 8.55
PTSEEAFE PSR T 071 0.16
A8HLT A 142 247

4B BLEEA R e it 4~ 22.46 40.74

AR 48 FL AW IR 55 Vit A~ 883.29 775.22

o R AR BN T ikt A~ 299  2.62

i IR AL /N R A 413  3.63
B AR ML 55 A AR A G/ 413.26 499.98
N PEIX I T A 0.16 0.54
B 5 X IR A I e it/ A~ 525 23.74
fiE B X3k 15 DX S5l 0 IR 55 1L it /A4 106.24 303.45
=311] B XN T T S it/ A 029 0.95

1 X Sl N it A 034 125

W DX i 45 A IR 55 Bt/ 74.61 223.40

Ml /a 930 4.82

- INIX SRR 3.62  1.46
P INK G % 033 008
FI) 75 FU R 25 /km 1039 6.86

22 TARFAE

7 X GBoost BRI R ST A Mg S 52 ma K 3=
Z [ B4R 26 1 ¢ & . XGBoost #% %! fy Chen and
Guestrin (2016) #&it, DB ER (Gradi-
ent Boosting Decision Tree, GBDT) AHEZLILAL,
oA TR, R A B AR 1) A e G
#, BHABEARIIPLESE I BLZ —. I
4, XGBoostLJi%%%JﬂZW*%ﬂ\ TE LA T
FIE LYK pRECS TR IESE . RBIETR AIZ IR
TEMRIY 2R FR, AR R

AMF 5% i 12 Python [ sklearn, xgboost. pdp-
box 14 4 XGBoost AT /3 #r . T %8, KK
EACIREL (n_estimators) i [l % & 7F 50~500,
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B R (max_depth) o[l & 7E 2~15, %2
K (learning rate) JLFHEIXEEFE0.01~0.1; HK, i
of DU B AR vk, s/ MBI T iR 2% (Root
Mean Square Error, RMSE) Atk Hn, R 5t
A MK H (5-fold cross-validation) AR A F-Fe Al
WSS, RS NERERRECN 91, WY
REE R T, F2F R 0078, AR &5,
T8 25 A X EE B AR A K] (Partial Dependence
Plots, PDPs) XS HEAT iR IF n HiAk
3 45
3.1 HEMNEEH

RIRN T A AR SR L A . 7R3
FA, SHRBCERER S ) ok, AEX E
PRIk 54.15%, FRIAGEIRECE AT M B it
R kAL LB AVEH  (Taecharungroj, 2021; 8194
WA, 2023), TERCIRECE AR, A8 )2 R
DX 35§22 T A9 R X i 4 03] o 34.60% F119.55%,
FE 408 L T PR G B A AR I R,
F AT R R BRI R B € (Yang et
al., 2018; Suetal., 2021), SR, F5 X502 1fi Y G
ANEPERANZE 20 . Mk fil J R AT DL =237 S iR 55
FA G S M), IF 217 0 2 00 1 X Blg
gl L[]t AT BERE 0 A A TG P A XU . ELAA
i, R RIS T R AR TR A A S Ji i A 2l
Kead FEPBT . 2SR G Y MR 5 YL A [, 3k e
AT RN B Y A 36 BT i 1 N T Z 0 (Dai et al,
2016) o HERAT SHe 0 0 IR A MRS Ik e 2 23 I WA E A
Wk b SHAAR RIS, AT IR X
R (8.39%), XKW by R R n] 3A Pk
PGE AT R PR A (REHE & 55, 2022).

FEEXAFFEFEEMENEEMBENE ., &
T R T O R ) AR R K ) A G
KIRLRERT L, 4350 14.26% F17.23%., 3P0t
iy e 1 Rl S AR R IR ) XA (REJHE K &,
2022), HABUEMK, wiasaTRgrde, 2
Py 3% T HA X 485 =40 (Han and Wu, 2023) ., 1%
AR R AR T B AL, NRRE, 36 e, A
W FEIAEEMAG . AL, 2 FIRELE fE bR XHE
ENE T HEANFE R AELRBLVRRE Y, T RNZE
B BEBE XS A B2 AR, HAE X
5351 8.02% F1 7.47%. IAERS XEURAAE Ty T, 2%
bel | 3 R 254 2 B it 5 45 2 I 4 1 06 R B VT AR
K, HARXS E AT K 4.85% F13.86%

*3 TEEMEEME

Table 3 Relative importance of independent variables

16.78(8.39)
A MRRIE 1] i T Hb Kkl s ] 2.52 17
el MR PP 14.26 1
BEUR T B RRAE 54.15(4.51)
34.60(5.77)
AT 8.02 3
LB 25 R B it 7.47 4
AR L2 £ HL A IR 55 Vit 3.92 11
BN ) it 4.90
A HL /N 5.02
408 LR 45 4 IR 45 e 5.27 6
19.55(3.26)
I T 1.73 18
5 XI5 B e 1Rt 3.86 12
B2 B X IR IR 45 it 271 16
N /N 780 ) 4.85 9
5 X I /N it 3.08 15
1 X3 1 45 4 IR 55 1L it 3.32 14
29.07(7.27)
MR 14.05 2
Aol A i INX AR 3.62 13
INXERAER 4.18 10
) 7 RO % B 7.23 5

3.2 JELMXHFE

P 3 Jo 1 AL IR MR AR RO IR R AE 45 5
ZIE ARG AR . — 7T, Bl s kv it [
e R 2R U7 RIOCHR . HAA
W, PRI RS IR 0~25 minff, ESEE
WA AR . AR, — BRI ol i) o] i 25
min, HERAHEAE AP A A . A M
RS B O R B H AT 260, A DBl AT ) I T A
AL PR ARG &, (ER R A (A A 2 2
BB SR ZUHI 29 o —J7 i, Sl Mkt o
PESEE MR R LR IEMASEE R . X5 AR A
(2022) MOBFFEEEIE—E.

BERBC B RRAE DT T, A R B 408 LR T A5
DX T 2 B AR R TR AR B R R . BRI
RRTT e RAR EEHOHCHER. 4
T B >6 N0, EEMHETRE. M5 Xk
T XHEEM I R s, BB P -
Th—PRig R e —Zete B B KT sl
Oy AREERC T, R RN RN A,
2023). SR, BSXBUZEET) E—ERE L
XHEEHA% = S T AR BRIt TR
TAERLE:, eS| 553 e MR W B 5™, S EUE b
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TR BFb R, % R B EREE 0 1w 5 A AR U PR
o, BRI S5EEMEHCRE2ME N7 A
B Bk

ST ML, 256 BB it a9 ik 55 5 it 78
A HL 2 S5 M RIE BRI AR, BT
AEIRAE RIS, BREE R e R B 1 % R N
%2 — (Youssoufietal., 2020), 4fEEFihgaE
B it S5 W R 45 itk 20, ish A £ HA
RMIE 2, FEOMEME AN 4, NI
R RS (REIME K 45, 2022), MAb, SRHLZEGEE
R 182l P14 671 T 52 Mt T 308 e+ [ 4 4 SR X 95 1Y)
Sk (Xuetal, 2016), fEBXEZEHE, 4
B 1= Bt 1 it R0 0 0 TR 55 8% it 1 5 T S AR SR A
5 XS 25 A BR B AR L S RS i . (HAS
HEME, B IR A B RS T Mk 2 A7
FEARLRYER R, ER A X A B IEA S, XA
Joi B B 7 B IR A T SRR NI Y, AESETE LR, M
R A A R RS A E B 2 R B T
AR VB, BEWE R TRERMSETR R, XffE
P05 e e DX Iy s 3%, AT AE— e R s T
kvl R A e Ak 0 Bk CGBIATEE 45, 2024)
5 X IR A il 55 it 5 1 2 A KB IEA G . Hh
BRI T8 P v T A TR AR B, AR AT oA F
NI& =2 =52 LS EZ0 e [21) 7o N R (2 e e 8
BRub R R, TR S O Ak B A s )
T (5RHE 4F, 2019).

A8 HLON TE T it AN AT L rh o N it S AR A
FEEAR S IEAR DG, hFRIEMRYE R HF A%
“BLEACET BUR, SR S AN E i —
B RPEENEZEEERER (FFA 58, 2021),
SR, FEEE X2, X 2 KBt 0HE S M % 5
Wi 2 B LR AR TR (k34 85 DX I el ) 3 8 it
M= ERWAER . AR it s B Tt
S BT AE T ST, I AR R ) O e R AR 2
skl e (FE20 45, 2021). Mk, BIX
BN E S REBO™ A TR . R
AW B, I AR BUORBAE “2EA R
R4 EWEEEIE AR BRI U R R
T TR A N R, HOI R G R
REEIRMGE Z BN AT IR, Hik, KX
57 B S E R XA AZ AR B
(FEZL¥ 55, 2021),

408 HL R 55 4 b AR 45 5 it AR 5 X8 R 45 4 i IR 55
Vo) 54T MmAR A “U” RIER., MAPHEE S

IR 55 it R <628 4, mlES X Ik i 55 4 il IR
AR <423 VB, B 55 &Rl IR 55 it EE
WA EIMESIER . 7 55 ARl IR 55 i AE — e R
T E R LS. B, sl Dhe s EAE
TItie 2 (B DCBC AR BE R sy, A AR K I 2 (1] R
(AR 4%, 2020); Hk, Jm R oA M2k iR 151
TAENLSHEZ, b A B & ST s (Liet
al., 2019a) . 2RI, —EHLHE, 74554 mikiE
SEEMEHIC R ARG, TS nY i K
Je EE, SABHLE X IIAYI RS, X
F S 55 A ot & (A9 R R BEAME, X
Mg A mEIEA (Rl 48, 2020); Hak, BT
W X R R 5 H HY K, BARGIHE T K
28 AR R4 ml R 55 it (H b X AR 1 Bl B it
F S MBI TS A -

4 ZhgHihe

it

AHHGE LA BCER T MBSk 1 2 ke AR A B R
AR ], T RIG S M EE A, Xt
“15 min A= 05 B” MESHEATHIBT, A M 2% 53 B T
R 15 min G328 MV TR0, R BE06 e By
TE3fif R 40 FE S B X8 2 =TT, FEDL3ERE [, #4
3 XGBoost 57, FRFT ]I PEFRAE . 4R 52 7 IR
e 5 R 85 X 3l 2 T R L T A A I R S
M, FELEBUT .

1) dpedlfr Mgk sl $ 3 oo PR SR S A 2 A A% 1Y
WEEEE BLAh, 22 e R e A X 2
WA TE B O S A A Y i R R 4 ) R 34.60% I
19.55%. AT UL, 85 DX 32 1o A e U e o i 45 3 2
Mo E AL MR R R YR T R R INIE B &
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Fig.3 Nonlinear relationship between accessibility characteristics, resource allocation characteristics, and housing prices
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The Nonlinear Association between the Metro and Housing Prices in Chengdu:
A Perspective of Residents' Activity Spaces Reshaping

Peng Yisheng and Yang Linchuan
(School of Architecture, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: The construction and development of the metro have reshaped the activity spaces of residents and
provided them with abundant opportunities to access various resources. However, existing literature often
overlooks the impact of increased access to resources due to the metro system on housing prices. This study,
based on residential transaction data from 2017 to 2019 obtained from Beike and metro line and station data from
Chengdu, employed network analysis to define a 15-minute activity space for 56,999 residential samples in 2,609
neighborhoods around metro stations, serving as the basis for decomposing resource allocation. Subsequently, an
XGBoost model was developed to explore the nonlinear impacts of accessibility and resource allocation at the
neighborhood and cross-regional levels on housing prices. The results show that 1) the closeness centrality of the
nearest metro station primarily affected housing prices. 2) Additionally, the relative importance of resource
allocation on housing prices at the neighborhood and cross-regional levels was 34.60% and 19.55%, respectively,
highlighting the significance of resource allocation at the cross-regional level. The development of the metro has
reshaped residents' activity spaces, increasing access to various resources. The value of resources obtained
through the metro has significantly affected residents' willingness to pay. Furthermore, resource allocation at the
two levels reflected a different impact on housing prices. At the neighborhood level, the relative importance of
factories and comprehensive hospital facilities was 8.02% and 7.47%, respectively. Meanwhile, the relative
importance of parks and comprehensive hospital facilities were 4.85% and 3.86%, respectively, at the cross-
regional level. 3) The relationship between accessibility, resource allocation characteristics, and housing prices is
complex and nonlinear. Regarding accessibility, the travel time to the nearest metro station and housing prices
exhibited a roughly U-shaped relationship, whereas the closeness centrality of the nearest metro station positively
affected housing prices. In terms of resource allocation characteristics, different facilities had varying degrees of
impact on housing prices at the neighborhood and cross-regional levels. Specifically, parks and primary and
secondary schools at the neighborhood level showed an overall positive impact on housing prices, while factories,
comprehensive hospitals, and shopping services at the neighborhood level generally suppressed housing prices.
Additionally, business and financial service facilities at the neighborhood level showed an inverted U-shaped
relationship with housing prices. At the cross-regional level, comprehensive hospital facilities and primary and
secondary school facilities had opposite effects on housing prices compared to park facilities and shopping
services. The impact of factories at the cross-regional level on housing prices was unstable. Business and
financial service facilities at the cross-regional level demonstrated an inverted U-shaped relationship with housing
prices, with a suppressive effect when the count of these facilities exceeded 423. The study findings provide
valuable insights into sustainable metro development and rational resource allocation.

Keywords: urban rail transit; activity space; real estate price; accessibility; resource allocation; Chengdu



