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The Jobs—Housing Spactial Change in the Catchment Areas of Rail Transit
Stations: A Case Study of Shenzhen City
ZHANG Yan, LUO Yongjie, ZHU Xiaobing, YANG Peilin, GU Zhihui

Abstract: The development of rail transit is generally believed to affect the distribu-
tion of urban land use and reshape the urban spatial pattern. This paper, taking
Shenzhen as an empirical case, analyzes the characteristics of the jobs-housing spa-
tial change from 2009 to 2015 in the catchment areas around the rail transit sta-
tions. It is found that: (D the catchment areas have undergone tremendous changes
as the total amount of jobs-housing space and development density have increased
significantly; @ the most notable changes are the growth of space for commercial
housing and for non-manufacturing employment. (3) the growth of jobs has concen-
trated around the stations in the central area, while the growth of housing has con-
centrated around the stations in the inner-suburb area. As a result, the jobs-housing
ratio of the stations in the central area has risen sharply, while that of the stations
in the suburbs has dropped significantly. It is argued that rail transit has not only
significantly improved the accessibility and strengthened the relationship between the
central area and the suburbs, but also encourages the separation between housing
space and employment space. The strong attractiveness of the central area for em-
ployment makes it difficult for non-central areas to form employment sub-centers
with "anti-magnetic" effects. In future development, it is necessary to design policies
to promote the concentration of jobs in the suburban and peripheral areas.

Keywords: rail transit; catchment area; jobs-housing space; Shenzhen city
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Tab.1 The first and second phases of the rail transit network in Shenzhen
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Fig.1 Rail transit network of 2009 and 2015 in Shenzhen
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Tab.2 Number of stations in different sub—regions
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Tab.3 Jobs—housing space classification based on building function data
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Tab.4 Average change of jobs—housing space and FAR per station and its significance in the two catchment areas
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Tab.6 Total floor area change of two catchment areas in the three sub—regions
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The employment change of the two station catchment areas
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Fig.12 Box plot of employment change of the two catchment areas in the three sub—regions
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Tab.10

Variance analysis of employment change of the two catchment areas

ik FI i F{H BF A (p-value)
500m 117 44516 0.013 7%*
1 000m 117 2.1728 0.1185
RFHARF: 0.05%; 0.01%%; 0.001%%*
TR A it fam
F11 SERERUTUOFERELLE
Tab.11 Pairwise comparison of employment change in the three sub—regions
s : 500m _ A : 1 000m _ A
S 2009—2015 4F- 3 4 it BEMAKT | 20002015 FEuf R | BEMKR
- 25 (Jint) (p—value) 25 (Jint) (p-value)
G X TERBIX. 14.95 0.004 57+ 19.19 0.042 0*
IRBIX ——FR X -3.78 0.666 0 -7.17 0.652 0
b X—Ah X 11.17 0.183 3 12.02 0.427 6
RHFBAKF 0.05%; 0.01%%; 0.001%%%
TAL KRR A it
%12 500m, 1 000m s EAE LI IFR
Tab.12  Jobs—housing ratio change of the two catchment areas
Ui 500m Uil 1 000m
HAE LY W AR (%) W WP AR A (%)
. 2009 0.72 0.58
X 40.3 43.1
2015 1.01 0.83
. . 2009 0.43 0.40
PEARRIX -233 -15.0
2015 0.33 0.34
2009 0.39 0.34
S 7.7 8.8
2015 0.42 0.37
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Tab.13  The jobs—housing amount of lkm catchment area as a proportion of the city, 2015

Wk 28 HE ST SR ST
P Tolk 2k Tl N2 T IRt /it
41 (i nt) 151109 | 26598.73 | 41709.63 | 41477.35 | 21265.16 | 62742.51
HUEACIE 1 000m 3k (Jinf) | 8314.35 2877.47 11191.82 | 18647.99 | 5417.26 | 24065.24
B A S Y 4T (%) 55.02 10.82 26.80 44.96 25.47 38.36
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Fig.14 Central district jobs centers and commuting hinterlands
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Fig.15 Each station’s daily day passenger flow
TR A%

¥ =
b



20204 % 341 BF 2574

B AR 2 #

MENBERG E, MANVILLE M, 2004).
AT BT i) (FRANK L D,
PIVO G, 1994; MODARRES A, 2011);
FHIZ, WA 23 0] 1) 7™ 2 435 2 ) 52 3
% (CERVERO R, 1996). Ti#Li&zse
WAEE, — R T kT i3S m 4
W, B —J5 1, E0 AT B 4y
BHRE TR T —tEE, AR
HRUL X A E S s T R EA R
AR SR 0%y R 27 s e NN DR fifi i A A
fE A —Fi sk g X, |
AT SRR B, At RO Tl
HASR KRR, WRBA A )
PSR S, A X AR ME [ & A SR
v, A RE R LK RN AT
R i o

HHET, 2% TOD RHRIEN, H
LR RS E A A L - R £
o} A 5 308 3t 5 b X R Y O
WREARHE . RS CORIITI IR T LR brofe
SUEN (2018) ), “PAub & IO
ARE RS 0, B AR
0—200m, 200—500m P54 "5 7Ei%
JEFRIN, B RURARUEAR D o sl
FEQRUE T 3 i s B TF &, 958 bk
SN IX A L 4 R AR v 4 B
RS, EAE % BE AR 0 AR I AN
TSR O Y BOR BRE AR X SR
Dl DI RE A A, 73K 2 Xk fry il
ATV B 1 A T & AR AT RE R IR 25 o
KIGHEE . I, BO%% EE XA
IFi) 43 ) DX 3R 143t 45 1 5 22 Sk R L f ik
WRR G5 S HOR, JLHREER
MV TR X AN SN R X R R, B
Al Z DA SR, DUBESR IR Y B R
T

Wil I T 4L AC T8 R G 3% AL B
b, AT E A b A A R
A3 R AWAE LB AR 500m
F1 000m PSS R, 20 HF T 2009
AEEE 2015 A7 (BRI TIT S A8 30 3l 35 1 R
R AEARIE . B B, Pl
RUBE (AR RAAE B s ) — 2ot .
FEM EBLE N . P sl s HEEF Y

WUz A T B RAARE, FafEAmt
b By SRR A BE R R E S s (EA
[7 2 18] J2 U B4 st SR A 2 [ S B e 4
AR AR, il e O X SR
PE—A s, R R AT RR X AR R Y
AW, AT O XA SB X Y
W AR EARASRE BN . ASSTHIAITE S
7T HR A DX 3t 56 Al A 58 R SR Ak
IO, XA SRS A Sy Ul S i A R Y
AL IEPESR TR M — 25, AR T
RO RRAT R ™ 20N A
WALy s FERKI LR, IAEH
JEIR I BOR SRR SBCE, Sl AE
UTRR XS E Kot s R 2R o 52T 5 0k
T M 2Z [RIAFAE T 22 T 2R IR R
AR SCAAL S I SEUE RO | 43 B 0Ll <2
18 3t S s DX P 2 0] ) % W AE A, O
AT R 25 (0] A8 Ak 5 0L 18 A8 Y
HRHE, SRS SEriE o h R — 2
7

xR

D LRI E IR A T AL E L, AL
A BB TALE 89 R BARAT,

S%2 3 # (References)

[1] AN D, TONG X, LIU K, et al. Understanding
the impact of built environment on metro rider-
ship using open source in Shanghai[]]. Cities,
2019, 93: 177-187.

[2] BHATTACHARJEE S, GOETZ A R. The rail
transit system and land use change in the Denver
metro region[J]. Journal of Transport Geogra-
phy, 2016, 54: 440—450.

[3] BLUMENBERG E, MANVILLE M. Beyond
the spatial mismatch: welfare recipients and trans-
portation policy[J]. Journal of Planning Litera-
ture, 2004, 19(2): 182—-205.

[4] CALTHORPE P. The next American metropo-
lis: ecology, community and the American dream
[M]. New York: Princeton Architectural Press,
1993.

[5] CERVERO R. Jobs—housing balance revisited:
trends and impacts in the San Francisco bay area
[J]. Journal of the American Planning Associa-
tion, 1996, 62(4): 492—511.

[6] CERVERO R, LANDIS J. Twenty years of the
bay area rapid transit system: land use and devel-
opment impacts[J]. Transport Research A, 1997,
31(4): 309-332.

[7] CERVERO R, MURPHY S, FERRELL C, et
al. Transit—oriented development in the United

States: experiences, challenges and prospects—

TCRP report 102[R]. Washington, DC: Trans-
portation Research Board, 2004.
[8] CHATMAN D G . Does TOD need the T?

on the importance of factors other than rail access

[J]. Journal of the American Planning Associa-
tion, 2013, 79(1): 17-31.

[9] FRANK L D, PIVO G. Relationship between
land use and travel behavior in the pudge sound
region[J]. Single Occupant Vehicles, 1994, 86
(10): 1361-1362.

[10] GIULIANO G. Is jobs—housing balance a trans-

portation issue[J]? Transportation Research Re-
cord, 1991, 5(13): 305-312.

[11] GUERRA E, CERVERO R, TISCHLER D.

Half—mile circle: does it best represent transit sta-
tion catchments[]]? Transportation Research Re-
cord, 2012, 2276(1): 101-109.

[12] &4, k3, FRARFE, & RKEEHTEH
ARG TOD FFRAEX VAR T sk IR
K 3k 35 3 TOD JF & A 4] [J]. LRI IF,
2011, 27(10): 66—70. (JIN Xin, ZHANG
Yan, CHEN Yanping, et al. Explore the TOD

development mode which suitable for China’s
characteristics: the example of Shenzhen(]]. Plan-
ners, 2011, 27(10): 66—70.)

[13] ZH &, B8, IR A . KT AFCHPOI%K
J5 60 B 538 A b B IR Y o0 B AR,
WA, 2019, 17(1): 106—112. (LI Guog-
iang, YANG Min, WANG Shusheng. Influence
factors exploration of rail station —level ridership
using AFC data and POI data[J]. Urban Trans-
port of China, 2019, 17(1): 106—112.)

[14] %) . #3338 TOD X 49 % 47 RE[]].

BRAHLK], 2019, 43(3): 88—95. (LIU Quan.

Walking scale of TOD area along rail transit line

[J]. City Planning Review, 2019, 43(3): 88—95.)

. BuiE 353 TOD B & 22 69 2447

FEHI]. AT, 2018, 34(1): 48—58. (LIU

Quan. Indices control of TOD planning man-

agement[J]. Planners, 2018, 34(1): 48—58.)

[16] &fix, 3k FFH, 5 WpksEE %
B IAY 2t BRI v IR W A
VAT P A s pR X A 46 ()], #2253 A3
B3, 2019, 35(3): 58—65. (LU Dijiang, LI
Shaoying, TAN Zhangzhi, et al. Fine—scale mod-

[15

eling of multi—time dimensional influencing fac-
tors in transit ridership at metro stations: a case
study of Guangzhou city[J]. Geography and Geo—
Information Science, 2019, 35(3): 58—65.)

[17] e, SRaEF, 2614, F . kb &
FAFAES £ 3 A A K R BER[]]. AR Bk
L il , 2017, 30(6): 33 —38. (MA Xiaolei,
ZHANG Jiyu, LIU Jianfeng, et al. Relationship
between characteristics of subway passenger flow
and land use[]]. Urban Rapid Rail Transit, 2017,
30(6): 33—38.)

[18] MODARRES A. Polycentricity, commuting pat-
tern, urban form: the case of southern California
[J]. International Journal of Urban and Regional
Research, 2011, 35(6): 1193—1211.

[19] & ipof, AEA . $hill 508 5 R F AN R 7E
FHPSIRARNERABES X R —LE
A []]. ALK FE T, 2005(4): 76—
82. (PAN Haixiao, REN Chunyang. Study on

55



5

#  FkA Rk HER

ERE Sl sGESEBRIREE N TS AT R T TIERR

[20]

(21]

[22]

(23]

56

spatial coupling between the metro and urban ac-
tivity center——case study in Shanghai[]]. Urban
Planning Forum, 2005(4): 76—82.)

WAL, BR S, B, S T HE SR
5 BAE-FHR LG K ZAT &
REATr ik 0 R FIESHT])]. WA
# &, 2019, 38(6): 791 —806. (SHEN Lifan,
ZHANG Chun, LI He, et al. Relationship be-

tween urban rail transit commuting and jobs —

i
F

housing balance: an empirical analysis from Bei-
jing based on big data methods|[J]. Progress in Ge-
ography, 2019, 38(6): 791-806.)

S Bt AR, Ak R E
AT A B R S AT, 3K
L B AT A, 2014, 17(4): 5—9. (SHI
Yiting, LI Ting, FU Wenying. Comparative anal-

ysis of the comprehensive rail station develop-
ment mode in Hong Kong and Shenzhen(J]. Ur-
ban Mass Transit, 2014, 17(4): 5-9.)

WER, RAEE ORI T HE S AR
FEHT BB T []]. T LA, 2013, 11(6):
43—48. (TAN Guowei, ZONG Chuanling.
Characteristics analysis of rail transit passenger
flow in Shenzhen[J]. Urban Transport of China,
2013, 11(6): 43—48.)

VALE D S. Transit—oriented development, inte-
gration of land use and transport, and pedestrian
accessibility: combining node—place model with

pedestrian shed ratio to evaluate and classify sta-

tion areas in Lisbon[J]. Journal of Transport Ge-
ography, 2015, 45: 70—80.
[24] WANG Xiaoguang, et al. The reshaping of land
development density through rail transit: the sto-
ries of central areas vs. suburbs in Shenzhen, Chi-
nalJ]. Cities, 2019, 89: 35—45
E . EIPRTHE SGE S 3h 8 R A
A LB R B FRIR T HLR], 2018,
33(1): 111—118. (WANG Yajie. International

studies on the interaction between urban rail

[25

transit and land use of station areas[]J]. Urban
Planning International, 2018, 33(1): 111-118.)

[26] 5k&k, B, RE . Huid 3l a3 T a9sm
AR E—— AT A B[] T ZEAT
7., 2016, 23(9): 107 —112. (ZHANG Chun,
XIA Haishan, SONG Yan. Urban metro transit
lead urban form changes: case study of Beijing][J].
Urban Development Studies, 2016, 23(9): 107 —
112.)

[27] #R3E, 475, B 4. RRF BRAE 2 18] IL e
B 5 Bl 208 0 Wi KR AT AR
A A []]. R ALR] F T, 2018(1): 99—
106. (ZHANG Yan, GU Zhiui, ZHOU Wei.
Spatial match of jobs—housing and the rail tran-
sit’s role in commuting metropolis: a case study
of Shenzhen[]]. Urban Planning Forum, 2018(1):
99-106.)

[28] RAEH . Hit KR L = AR E—R IR
45 A Y kA B R )]. R T ALX,

2004, 28(6): 32—42. (ZHAO Yanjing. Rapid
development and spatial extension: a case study
of Shenzhen[]]. City Planning Review, 2004, 28
(6): 32—42.)

[29] JA %, 36, 245 % AT AFHIBGED

130

T Ak B IR AR L SRR AL A 89 5T
U] 4% X, 2019(4): 23 —31. (ZHOU Wei,
ZHANG Yan, GU Zhihui. Characteristics of the
subway passenger’s flow based on metro card da-
ta and analysis from the perspective of spatial
match of job—housing in Shenzhen city[J]. Com-
munity Design, 2019(4): 23—31.)

ARF . IRINIR T R ) LM G IR AR R
AL BOR M), $h G LR, 2017(6):
69—79. (ZOU Bing. The evolution of urban
spatial structure in Shenzhen and the utility evalu-
ation of its planning[J]. Urban and Rural Plan-
ning, 2017(6): 69—79.)

f&E: 2020-05



