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Abstract; For the coordinated development of urban rail transit network and urban spatial structure, a spatial
simultaneous equation was utilized based on multi-source spatiotemporal data to analyze the spatial interaction
between jobs-housing spatial structure and rail transit network. The jobs-housing self-contained index was employed
to measure the urban jobs-housing balance. On the basis of the actual road network, the Gaussian-based two-step
floating catchment area (2SFCA) method was used to calculate the accessibility of rail transit stations. A spatial
simultaneous equation was utilized to reveal the spatial interaction effect between jobs-housing balance and rail
transit accessibility. The spatial autocorrelation analysis was introduced to explore the coupling between the urban
jobs-housing space and the rail transit network in Xi’an. Results show that the Gaussian 2SFCA method based on
the actual road network can evaluate the accessibility of rail transit more reasonably. There is mutual feedback effect
mechanism between regional jobs-housing balance and rail transit accessibility: both of them have positive spatial
spillover effect, and there is a positive interaction spatial spillover effect between them. From the perspective of
local coupling effect, the planning and construction of rail transit in the north and southwest of the main urban area
of Xi’an should be strengthened. The urban spatial structure can be optimized through the guidance of urban rail
transit on urban development. The research results can reveal the interaction between urban rail transit network and
jobs-housing space and play a reasonable role in guiding urban rail transit to optimize urban spatial layout.
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(2SFCA) method; spatial simultaneous equation; coupling effects

PR 1 AR R X AL 538 2 (el R DX AR Al A 23 1] 5 S i 8 P 4 4 4 22 1) (AN T
T P S A TR I B S e i A

BB 200 01T s F S 7 5, G 0 24 4 4 5 B 2 B R 1
3 s K ““;,m, ~EE =5 , [ N N
A, e 1985—) o MV HEE Bk ST B T R B 25 R T 8 R A 3 4 A A 1) 2

BARIEH 1 10, chengshi@ ongi.edu.cn fib, SRTD, TS BLIE S 5 MU 2 B 0 R 2 5%



- 36 - /S =S B A N S ¢

i 54 %

3 B R A b e N LR &+
AR R S B RN LR, HE
e i B S A A — e W 25 TB) S Bk . PRI,
T A A A AR A IR AR 25 ] 45
ML S HUEASE M ZETEDIRE R UME SHEE X R,
JE A SSm A BT RS R R, SR 03 AT E
SR S R ZE A A S | A E P B Hi 2

A WESEC FE MBIk T U 2258 & J 5 i =
SIS 2Z A7 AE A R O 2R 70 HLak R
AR ARBAEA R R T B FIR R Z 0], Ml
JEAD, S BEARBUAE 3 1) 300 8 BB B X 0 1 )
FRYEZ IR, 030 22 38 % U5 4 R i B sl o
E Y NG =X TR NS R (5 BT s a T A i i o
MR RO OG R A T, Horh ) AT AR A O
A AT R ) T AR AR % R T A () 2
) 5T A8 30 R G R0 BRI, el g T
TR 55 3T 5 () 4 4 B 50 O 2R A AR BRI B HAZ .
S B e DL HiR 08

TERF R B0 2830 AT kP 5 3 s (A1 4544 B3 5
FRINF, PR 3R 00 By v R OG FR A ) A R T
TE H SIS G R OCEEITTE o R U 231 0 B2 D7
W E NI SE AR T ERE L BT AR A
HEE O 25 B H 4 U R R R B
B LR ) ) AR I T L 4 [ 3 A 1 A DG AR
W Btk UHIE, FHUE S B B A )
i KRR AR B2 i 2L sami )z TS
(] B AH DG RIFFE v A5 U 20 A B AH DG 48 b 72 I =5
RUZFEIZ R, W3 BiE 328 vl s v ry Ak
Tk, ARG T AR Y 0D i Al
IRETA] A7 AR B R AR SR AR, W SCHER [ 16
P& TR BEASTTAT 20 0T T 900 58 3 g I T s
MR TR, SCHRL 17 1 &S T AEPH % 4540 % R
SSATREMS [R] B A IR PR PP A B AL, SR, B Y
T TR0 J3E P L S AT IR PR TR i AR
SEHATEAE R AL R BT
e T R oK, o H R I 22 30 B ik 55 1 v TE
BEAR, PR sl R 1k (two-step floating catchment
area method ,2SFCA ) W] 25 & 25 i it it 45 | Ja IR
HR AT SRS ] BT, 78 23 Hh ik 55 Bt 1) 7T 58 PR F
WA Tz R Y SCER[19] B T IEW
2SFCA WEVPAN T BT it ) 25 [a] A] k1, 235 R R W
ANTR) A5 9% 1) B 7 TR0t ] 3k M 2 R 4 A AN 3y, SR
[20 ] FIH] 2SFCA 373t 1 3T &t vl 3 A ) 25 ]
AEERHE 3878 T AN [ R RSO AT A4 22 ) 1 2
MO T IRPE2E S . OC R ARG E Uy T, T AR R £ R
LS ]3RSy 32 1) 42 Jay [ D ASE AR AR LA b B A

[ 945 7Y ( geographically weighted regression, GWR)
R 7 B4 J S [ A R B 5 A T R R 3k 2 R 1Y
S TV RRAEAOCHR AL 2, SCHR 5 ] 36 T4 R s [l
THE B GWR BRIR ST T /3 35258 vl gAY 2
[F] 43 A1 5 e N HE 5 308 TT 28 % 1% 5 114 2 ) DI A3
SCHR[ 21 ] R JH 25 ] 15 22 A (spatial error model,
SEM) F1 GWR 8 53 Br 1 528 Al kM 3 i b 2
AR A8 25 8] S B PR AR AE o SR T, 7 S B v B A 25 1]
KA IS AT A A AT R R A 5 R B S ] i
P B2, BT S T8 R D)3 5 e e [X 2 5 W |
IR PR A A2 . WUE - 5 BB 520
AL IRPEAEAE XL 0] 5 ) 6 A2 R e DB ) 31 2R A
U2 R R T 1 B 06 R RSB AL
IR ZR

AR SC LAY 221 RO 3l XA A L T AL
{5 Bl TE S - R ST R R TR 2
SERE | LAS ()32 B A T R IR 3 A 5 Ui 22
[ 245 B S O 2R SRR A RN i . SRRV B 2
PEREECEE T WU 2 [a) 5 T 52 B % 0 B 8 1 v S0
2SFCA YA FZHE A2 18 42 0l 2 (8] w] Gk e 5 4 25 )
W7 5 R s WU - 55 B 52 0 ] Ik P 25
IR 2800, 51 A Ja) 8 25 T A D HR ) 74 22 T Ll
S D0 4% A 18 T s T R ) iR R e
DRI TE S £ SR B DG T B T s T A 5 B T
PRALIISARYE .

1 HRF*E

AT e T Z IR E S S I O R 1
AT, BIR R B2 Phde 50 B HR A4, )
FHSCHE Y 5 357 9 20 8% sl 48 R A TR U IE 5838 W] 3
(PR O Z hvakend 1) Qi et 7 BV E B TR R RN
i AR B A2 B S AL
1.1 BREFEEHENKST

U F R PR Cf,, BV —2s Rl oo iy N H R
fEHRE(D, ) e npoo N DA g 2
(D, ) PHAM LG, AT il B B A, 1155
N

) v

KX D, WTESCE/NX @ WEAE I TR AN 5%

X JE A AT B, B A 2 JE ( self-containment

degree) ; Avg(D,, ;) WA ZZ A /NX R FE Y

., AREMEREE Cf B, R UTHE P U —

IR AR B

1.2 SHASEHERENPEZBANEESS T
AL 1 307 R KO 00 2[RI B BT A 2SFCA 353



59 1

Rz, A WA 55 I TE 52 108 19 4 B R 5 000 53 A 37

P 238 ] ke, al [a) i 25 R SR e 5L
PRAENL, BT R R RR,

5518 XA PUE S e, R R
Bl j B RS B d, 2 N R OR A (EDRS 3 a5k
u) k, R BLESGE SRR L R,

R, = > (2)
Y. [D.6(dy.dy) ]

ke Cdy=dg)
s S,y deuh j AOBEE AR SOl e e /N 2%
T LU WGZ S WS BETT 5 d, AR ul j IR
Mk BIHEES 5 d DR R, AR SOR LIS 45 0l
723 km B4 BIAE I X S O o BE B B AR, DA%
JEHE AL 4l PR 5 | B4 2547 el A 53 5 X
FHEIAVEE; D, AKX AT R b AR, A
2 T HLAE A B8 R0 5 978 e 19 R A N H 8L
G(d,;,d,) R BB TR S e TR A
6—0.5(1;]-~(152 — o705

d, < d, 3

0, dy; > d,
552 8 T RATOR A R ITA B TR A
i BB B(EL d, Z NIl j, BT Rk ARG LE R,
SRR BTG RK A i B2S A AR PERE R A, K 2g il
/NX m BT AT IR PERS R A, SR, A3 20550/ X
m 175 [ AT SAEAR B A,

-0.5 ’
1-e

G<d/fj,do) =

A=Y [RG(d,,dy) ] (4)
je Cdg<dy)
Am = 2 Ai (5)

2T d, J R B B

T e 7 o R 2 T A 4
DX 3R % 0 5 25 6 SR , T
T 21 % 1 B B 80 1 A S B3 2 5 |
BRI A, MBI S 2 0 R 23 1) T s
il
13 EFSEETHRORETESHETET

MR 32 E R 53 4

7 B 37 R B 1 25/ W6 R 56—y
TR B 7 W A 2B sy R R 2
e ] R DR L R B — 2 At
Holb 2V A | Bt e S F A 2 B A K,
ST S G 15 26 0 % A 3 10X 1 £ 1
FH 7 TS T S 5 Ve B2 e K
55 T 7E 2 B 34 K A0 IR I T S5 7 A 4
R, 1 ELA B 0 IV 65 5 B A T i
2 7 4 R PR3 2R ST — R
PN T Se M A I 2 R T E R,
M A S AL 51 A28 T2 7 R, — 7 T 48 %

A 5 B ST PR R A 2 (] S8 EL AL R 2%
IO 5 7 — 75 T g T S FICER 352 23 531 o B - 185 5 L3
AL S PR A A 22 (B AR 80 R it 20
23 WIS Ty A A 0 L -8ty A AL Sl ] Ak
JiRE, o0

In Cf; = oy + ayo,In Cf, + a,In A, +

awIn A, + « 2 In X, + &, (6)
In A, =8, +,81wijln A, + B,In Cf, +,83wijln Cf, +
BY. InY, +u, (7)

K, i g MR NX; Cf, A, 539 R ACHE/INX i BER
1 B R PEHR BOFI I8 5258 F A M, RIBEAY i Py A 78
Iy XY, s e MR B M R EOR BUE 585
ALIRPE R S AR B (OMEE R 5 w0, A AL
oy By HHEI; o) B, 73 AR A /INX HAAE -
R0 T S 3 T A MR 19 A TG H ZR L, 0 i R AE IR
AR YA R0 20 T S A R Y A AL R o, B,
JH T 221 0 P P48 R T 5 3 ] 3P 22 ] ) P A G
F A E SR 50 R R — A8 5 X o — A8 1 14 3 Bl
T, BE RN R RV E ISR 5 oy B, T
20 1 R P45 R0 3 A2 AT A 2 A] Y A5 TH] 52 HLAR
VL, B RAE AR AT A2 38 /) X 290 A2 AT 3K 1 Xof A4S b
DU P A7 2 e B2 B i R AE <08 3T A2 /N X IR
AV ) Al X S8 T A IR PR R R s & v Bl
BLIT, AR SO A e iiE A T X B AR A B /0 S5
2 K I SRR AR 1)

2 HIRBEEHERE

2.1 HRREESHE

AR SR PG 22 1T Hh L Il X B R e X GBI IX | 3
WX AKX P X MERE X 6 AT BUX AR W5
X3k, DL 800 ~2Zi8 /N X ( traffic analysis zone, TAZ)
VERyzs (B4 BT BT, R JH B BR40 60 465 75 42 7T 2018
45 A FHUE A5  AFC il R &8s BhiEscim sk
PR HI |3 Al B A BE POL B Wt 53 3 Rl A
& IR ( OpenStreetMap , OSM ) 45, B ¥ 16 /2 i) 25
T —EPEEOR

FHUF At FHUH TR AT L S iE ik
RGBS B A R I B0 {5 Bl RO
SRR, B 25 18] 73 B O Bty | Ik 1) 9 A 0w
KRR, R FHUE LR P ID Sk
N TS S T R A VA N T RS R N S A B UK [N
RIE AT P — R AT . BRI i
Ry S H i I S5 R X6 AH (R 7 AR A BE AR I
()% 5 3, G I ) 1 2 Ay A5 0% 3 5 B S
TGN M B ¢ R, BN, B 1R TAERT B



-38- /S =S B A N S ¢

i 54 %

9.00—18:00, M I & Z 0 Bl 19: 00—k H 7 I
8:00, HL [ I i /2 7E 5 A 5 S 45 0 F i) S g [ SR
BOX IR, TELR 575 IR AR S HUUR
RIS TR T A/ A PN R R - § V& DO NI~ E o
AL b RS — R S ] 1 h H—1 A
HAPE 2 s T J2 47 252 I [ S SR 19 R L ] 40% A
FI e S TAE PR S5, Be, RIZ)E
YRR T IR N D B SR AR
BRI R S AR T

AFC Wi REdE FZ AR 5 B 2R Aok
LR AT B, AR SOR TV T LIE 2R K 2021
E1H 5 H PR SR B (07.00—09:00) AFC kil
REAE T A B U IR X bR Sl s S A
I FHESHR C B A B b T 5O 5 AR PG 2
L7 BB TR LI €y TN SR i €/ E o D P
ML AR, FENCHUR 17 52 3 [ POT A |, Xt
AL POT Kt AT NI AN YR 7y, EEZH AT 2 8 28
FHHZEHY POL, ELAH Ja A T M | 23 348 81 5 20 3 ik
S5Vt FH Hb R Ml R 55 b it FH L Mk R L
Ot I 38 -5 A2 30 TR0t FH b 2 FH 0 H b S 2
5T I,

2.2 TEME

1523 [A]IC S7 7 REASE L v | N A 78 e 52 BT A 78 o
AR EAE T AHELRZ I 5 S 28 s WA R v g P A
At fHANZ HAWAZ S E R, A SN AR AR O R
TEHR A3l 03 2830 45 1 EREE B R PR R EORT ]
sk, AT R R B A - R
ZAEIE B BT A2 B A i A5 i U P
NUE T BB S E R ]k, B, 7% 5D
(density, diversity, design, destination accessibility,
and distance to transit ) T2 fk 77 ¥ HE 425031 i FLhib
b A TR b g I AR R K
SEOTREAMEAS BE, Hoh BRI TAZ RO Z AR T
RROE AT IR By 2 e A 3 4 i M B R Sy U - A
FERYAMEAS B P B TAZ A9 BRAE 25 (8] BT HARAE
LRI PR B S I S IE W] IR T R 1 S A AR X
PR AE BB T .

1) B 7 AR . Q2 0k, SR 4 s ) FR
ARE(X,) ST, RAE TAZ W9 M A I &
BE; QB T, SR A PR B % (X,) | T
(X)) TS (X,) MO R (X)) AT,
FAE TAZ 1) 0 %m0 s @ Pk, Ao 4 &
i B 8 RIETH R BB SSGE T AT (4) ;@ &
A AR TV, R JH A 58l s FE (X ) #EATINEE
FAE TAZ (A ATIATE,

2) WLIE A A ik R OER A %S ], R HER

{5 FURPEAR B C,) SEATIIRE , SRAF TAZ (BT
BRI @ B3 SRR SR (v, ) T
(V) IR TBEBEHE (V) Bz Bas BE (v,) BEATIE
FAE TAZ 9 190 0 1k, ABITTE, SR A 11 3%
BE (V) FIZSH MR FE (Y, ) SEATIIEE, #AF TAZ
F1 3 R T S AL

3 SLAr#R

3 ETEHAmS B R ENHMELETIEE

HEER
31,1 BRhBIEREEE (d,)

FHEE T AR 5 1 L 23 () BR s 4 1 19 B B 113 5
2%, B2 ] 550 JLART H s B0 TUART A0 1) EL 2R B
5% PR B AR SC 78 43 F T AILAE A B0 5 25 18] 20
BRI E SR L0 B B3 2838 2 0l 2 1] 1 B ) B
BT T AL A% 248 R R BE B O I, (AT
SERTERE O, WHE G R R AT BRI A, 8
i Network Analyst #2E 257 OD B A S B4 | >k BUWF
FEDCIR P T A B i ) B0 T 2 A 2 Y IS )
i
3.1.2 a0

K FH = WP A0 7% 248 ZAR A SR 18 A8 38 Gl
f) 2 () AT IR PR R R AR AN B 1 R, DA b gE 4
Sl 5 1 A GE A B I b S
H 3 km BRI Z YRGS | JF B RN R Y
EUNSEVEST= LN S 3 AT GNP e P e
B 0L TE A T AR IR 55 A B THR (b ZE 4k 1)
o W /I 2 O e S T AR IR A5 N B L (A5 3 fa Ak 2
Tl LTS L ; R385 AT A5 B9 53 0 16 P8 i 2900 2 58
EuiEETR e, 5 2 Dt AR Tk, D g
R 6351 [ A, AT SR MR Bk £0 A0 28 22 0 Fl
SN0 7 s LT L I s v {1 A e AR
Al TR S 1 23 (R o] 2k M T 28 /N X
- RIAT SR A AN 2 (] BT B T IR PEAE, S5 SR I 2
Fis .

M 25 B3 A R A, A% 58 3k 11 3593 3K 1 [R] 1) n]
PE T HALE R (AR 3 B R ) e BHEILIE A2 1 ik
PR BT P B RE AR RRAE . JE T SE B )
PR B S i 2SFCA L TH515 31 1Y 8 22 m] 3A Pk
A AN Pk | 322 BN LR A R A5 i, R0
T W2 DX nT A 1 2 O T A X sk, HL = B v
FERTT IR XI5 [R] A, 348 0] s W3t 25 BE 7 52 i)
RIVER 3R TR i S il J 311X B 20 A 5 T A A
WL LRI, A5 | IR I Uh Kl ol s 5 | B
Pk



559 ez, 5 WUEM S HE

_\_.

4

A X 245 PR R £ RO -39 -

*o.o

FLil 6351

Ul A2 W 4l
FALZEA 3 ki Z N
AT 3 km YR

L ATLEE G, 3 km FE
H36 6351 3 km { [

#EAE

T

DD.».

T E—
075 15

1 BRRTBHRRERER

Fig.1

Gaussian-based two-step floating catchment area (2SFCA) method
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