H39% 121y
20204F 12 H

o PR} o gt R

Progress in Geography

Vol.39, No.12
Dec. 2020

EFFIELS BN RHIRESE
47518 R L B A1

T B#LE ORLAEETH

WLERA R

(1. AL ET AT T LRI BE TR IE B AL T 100045 ; 2. WL G K454 B, B 3100185
3. b idt S EkEBE, ALt 100101)

OB U AR AT R G B AL, B

Wi T 3T AT A s B RAT D A LA KAt 2 g it

B, KRR Z BT B O TE A AL . 18 SOR I s U st T O Rr2E 1 I L2 2 THLE 28U,
F£T DBSCAN R 7% , it OD & Wk 2 , IR H (] i B A e AE— il S SRAFAE A AR A5 0] . ECHER L, B

XL RIS X PR B £ 85 A ) 25 i) ]URE, 2R iz

23 (VRO R U Ml 9 2 IV 70 2 R Gl i sl 3 A

THR5 s WP GEAC IR 23 (] ) A1 Jm S DCCRRAE o F 5 A2 B - (O AL BT Jo A 2 1] S B 3Bl /N SRR, Al
23 A BRI SR /NI HICRHIE 5 ) 25123 A RURE S [0 32 05 v B 7 M 4 SR B4 3 Y U 2 ) ) AN DR RO R 2 2
B F L3R 1 S R T AR ) 25 8 (R T 18 & U LR B h Y 1) SN AR ol SR R — e R AR R —
F = BB ACRRE ; B TCi 2l 2 18] i BE AR 2R B AR S R Dl b B AN 2, i A AR e i SR R
DX PR R DX B 8 X ) s B BRR , H49 0 A J A D RE Mgl e 2 [ S g b 24k

K 8 R UEAS ] A (A DEECARAE s AL A5 Jbnt

W — AN R B RS, WEREL S TIEE
OO s R ST (E AR ARl A7) o F
TR SRS BB Sl Ty A bR i S, 2 TR RIS i
PR, KB R 918 XS [ T 5 | K 1SS 4T3
s A r ) 3 R T T oo ) 3 () MRS il
IR 18 25 ] AN DRI, DU 3 Sk — ) RBUAfE L figh e
R 22— o A A2 ), A A Tl s R
G BIAY 2 R ERIIREIX, b4 21 5¢ R Bl i %
JERAR T AZ T 10 S AR R AR AR - I A S B A
JEAGBURT , il A 23 ] A e, 2 Aol A
oy HE I AR EAR TR EE R o Al 3B SR A e K
b, AR R 2T | 57 80 7 A TR RUAS 5 o [ 3B

s B HA:2019-11-25; 81T HHH:2020-04-22,,

SREBUNE A FEWOA | Hb 3 B A () AL A, —
BHEARH], B LI R Tl PUEZS RS RS, e
FOR T L B 20 42 80 ARAUAE Gy U
A AL R Be R s A TR, 3ol = [l A L A
My — JeE 2 A e A A 1 BA i AR HEA
90 AR, Bl B A 12 A0 i g, £ s A
M AAH kA — AP TR, i REA AL B ek Al
PERERIBL AR N, BT AR —al s [ ik
— AR, SR B LA A XA
SR AR BT T 2 [, A oAy 2 — 2B R ) s A —
SOl B GIEIN T AMEHES) 1o S Bk A
FE B AN D S [T, AU R 1" 3 (1 Sm 1 3% | B¢

ELWAR: F%K ARPERE 4T H (41601168,41601122, 51878052); JL 5T [ SRRl £ K 4: 1 F (9182007). [Foundation: Na-
tional Natural Science Foundation of China, No. 41601168, 41601122 and 51878052; Natural Science Foundation of

Beijing, No. 9182007. ]

E—EEE I EAF(1983— ), Lo IR AR, i TR, RIS ) SRyl ly 55 DX ok o S e

E-mail: wangbeil521@163.com

HSBEMEBRE N XHIE(1984— ), @, G HFE B, BIEUZ , F B0 5 108 X IRA BT 5 T st kR (25 [A) 4301 5 st R k3%

[, E-mail: YHLiu2014@zufe.edu.cn

FIME: B E R, XA, 55 BT T HUE 4 Bob i b nt i U2 1R 43 7 A% 5 R DEREAFAE [V]. b BRL 2230k, 2020, 39(12): 2028-2042.

[Wang Bei, Wang Liang, Liu Yanhua, et al. Characteristics of jobs-housing spatial distribution in Beijing based on mobile phone signal-
ing data. Progress in Geography, 2020, 39(12): 2028-2042. ] DOI: 10.18306/d1kxjz.2020.12.006

2028-2042



F124)

TR G T OSBRI ST S A5 VSR 2029

TR % PRI 75 e AT R ) L, [ Asf e g 3 ol e
AR T — S Y IR ] 53 FE FURS P FE , A4 TR
DL B RO B p i B B . DAL, TR AR
FEE—FE S R R SR R AR A BRIk
RS R R B B 7K

KIPLICK , & BHaH E sl 5 e A i 25 1] e ;R —
ELRSIT TS D MR . AR 1968 4F, Ik
SFEE A Kain Mgl i 128 [l A DR (B 5 1k 1
JZ I EEARTIE SR RAEVF 253 TS AT LR
UESS 20 HHE22 90 AFAR, S T U -ty ) F 5 AR )
FRLU B2, e 21 PR LISk, WFE 8 %) T VT
A U 2 RS DU BCAE RS e i, 2R
MG SR TN T B PUE 7 s s g
IYEREEZE S MR R AT T 34T, R R
FEZSRIRAIE HGUE 2R AL LA = i T 51
UEBIFSE o SR, 52 PR G it %l 25 1) NURE LA SR T
FEAS K U, FH DGR SR 4598 1 A f2 LA i iUk
A BT

Wt {5 S BOR AE25 , H RBHE T J ks
FE AR 91X — [ R A5 R — R AR I A L o
JEHSE I JUAF B A2 B0 A i 55 A = Ab B AR Y
KR AL AR ANAL BEAS N GE RS B E SOy B, 2
HATAIIC R Rl R Rgs = GPS Kds ™ i 28
FPRAEE FHUE SRS TP T 29 B
23 [l R BIESE , B T 8O T R .
e, FHUE B KRB 2 — B
S T AR R SRR AL, HATE
TEFUN AR ZS T 3 S 25 N AT MR AR, U5
ST DIRE S X 2] I 2 B 45 A, oAkt 2
[ P9 2 [ AR 500 E L f S S5 AR R 4T T
WS T A Z FRE 2510 T JCIE S B — 28 H AR Al
R

LB T 6 5t A8 U 25 AL RS J= O A8 T 5
AR AARZIET 2FFEA N A ]
W Ja RS IAAT Ay VAl A 2 1 ) i R A AL B
B i A A TS B s T R A 1 F
FEo MALAETUNAIE I S E P H 4™ 5 2SR
SRR R IR B A R AN BRI g )
A, g AT LT HLAE 4 Bt o AUER RERS SR A
AT S A 2 2 BT S R B, B AT
WAF M T AT B AT U, R T RO 2 A A
o, AR H B P [RI, FALE 4 ot
BT FE 4 R G A SR T A LS, DL RE TR 245

TR = R T 4598 [R) R SRR SO (EATF R T
AR

T UL, ASSCRE 5800 P FILLS & s
AR DLHA ) Ak 2 i 8000 J32 T 3k A s ) ROBE X 72 45
AATREF A AR, AL AL st el R 1
AW L2 5 FHUE SR, B X R i
FEIX IE 2 BAE AN [ 23 18] )UBE, dil)ia 25 [
A B PV i s 2 U B AR ARk R
JEHUAN )23 [ ROBE R By R 23 ] DE e 24, 1
1k 207 @A, JLIR] R AR U 2 ] Ak JRy K T
BRI, USR5 BEAO AL 1

I s 5757

1.1 REURE
L1.1 EiR i

A SCHIFSE i b I R 4 RS SCHr L 4345 2018
A9 H AR T A B i [ GE
31190608068 5 ic % , B 4K L 5% T FHLACHS |
FEUR A RN [R] Rl 0 B 5 A YT
BUH P R A 38 s R AL RS 3 I LSS4T
B, g2 7 AR R R 1) o7 B B30 RN B Bt . F T
HUE A il SR p AL B 2R R T AR s
BRI R/ NRE T B BORS FE FHERR E
1.1.2 $Ulid A

R A LS U0 HR R 1 0 T 5 R
PR AT 4328 2 280, — R TE [ 8 SCRYJE AR AL AR
BEO, MR TP o 208 135k a] i 4 A R S A
bRl b 5 AR TALIE 5 A L A
2% ) 2R N 0] 5 23 A iR AR B 2 g b i, (B
& TERGTCIE B8 I [H] 24 o, TG 38 3 AL T b s 7k
FESEREOLT AR T 8K S S IR
M, X AR . BT, A SRR LRI T
FI 7 S B R 4] o WU b B AR S, (AR I3
fitlh F 3R XG I T 5 B N RIS HE R, 3R (E R — LE AR
RAERAE T IR HRBRTES . BRI Z Ah i 5d it
DBSCAN(density-based spatial clustering of applica-
tions with noise) S | 5 HI M & 115 8 BT L &5
2, PR s RIEAL AR, T R
LS e HRAT: 223 (] 43 A7 S 00, 4 e LR I . BARIR
SRR

G FHEBEE R AL, A SO R AR N H 123 [8]3R
FB R R R O JE AR LI B Sk 21200 YK H



2030 oo R

$39%:

8:00; @) A A AE LI Asf [7] B PRy e L0 1) () B0, 3
17 B S, I T HE 4, S A S A i R 5
() TEWEAE A bR B A JE Atk T LN Bsf B P 3 P
i PR 5 0 b e SR S B 3 b s @ 4 A FE SR
JE A i R R EGE 2)2A H K D B e A A
b & FEAA 8 b A ) BN 1 R JE A
Fl o Xl A T )72 ) TR A g At S A1 [ A 1
R, HJE UL B BESE A 9:00~17: 00, 45 24 T AEH
(RIEPER LA H TAEH ik 10 d &V |

PR DL B, AT AR S S B T B
PVHRAE 025 (R TR FEA S0, HE A
() F-HLAE 5 BER 55 75 2 72 LA [l i 7 55—~ DXk
R i (R 488 , 5 BO7E — i 25 13 Bl PN 2 2 A7 2
B8, R — A~ Ml o578 A [ e ) S ) i 0 5, X
G100 2 i 5 22 %t Bl 3247 5 T DBSCAN 1Y R
%5, DBSCAN RIEAT W Y 5L T B Y SR
SE I BE 45 B ) R 2 BER R Azs [l ) —
S DI P A, 25 %0 G (R BCH A 23 (R0 S B H AN
INTRE— 25 e A, Rk T AT MRS B AR
o R AT B I AR 9 55 (cluster) , (#1159 H A JE 08 10 %%
JE XS0 A [ — A, TR B R ZEm H 1Y
DBSCAN i 5t 2 10 s & B A 2 BRI - 5l | =
AR b BAT B AR ) 25 M SR IS HR . AR SO
i FEIR A P A S T T IR AR
X KIS A bR s S-S, XA B
FUBLRETS B 2 G BRI AL, 43 R Sl b A s
FEd . e, U A HREE 23 1) 5 b R b s
5 BB AT HERT, B0 AR Hh 75 ACKE L 3l H Hb s
Bl JoE e 7 A S Y e L
1.1.3 51855

i1 S S A 1| PO T % 2 | i o AN 48
3404958 A . % &3 2018 4t 5L i skl A%k
1238 J7 , 10y ¥ e 4 7 37 o A A B R HE R 3
B, sk 370 5 A2 A, H BE U BH U Il A 115
P R R I o R N T R e 2 B R AT LA
SO AT SR FEUE 38 i H & (origin) AT H b (des-
tination) ) OD 38 # 8K & 7E O A7 & A A HE k1 7
PE o BRI PEIAAE T BRIA B AL 7 SR A N 11 SR 2
T NHVAE LS A3 il Ja RAFIA, DR A A
AR5 T B R S AR SO 5 1 MU 56 B A B RRAIE
e, U B AT TR R PR A s AR N H 3404958
No T BRI UE B, S iR B e AN
F RPN T A AR OGRS R, 48 76 i iU
ORI NS I =N P NI P == W oy | = 2 AN <5F

TR R R o R B A TR ) e B 1
7 a5 0, T A 250 mx250 m W ASAE S FEAR o,
DI — 200 T8 2 B8 BRI T XRS5 AR [
BOR P ZS RIETE, DA A AN ) 25 i) RUBE s i) 43
Mrive 2.
1.2 ARA*
1.2.1 =S [E R (AR AR
25 [B] 55 57 5 %X (spatial mismatch index, SMI) /&

FH Martin®™4 14 0, FH R0 B2 ki Jos: B ) J A3 - sl
25 (A1 R BE . SMIER /)N, 150 BH 25 0] i A i 3 Ak
I, BIVDC e B R i 5 2, SMIL A, UJ DG e it 3
A, HIHE AT

€

(E,J P -P, (1)

SMI, = 2}3, 21

At Pyl i KB N, e J2T i
XEL BB bL2y, P, ORSRTT /B EAITEL, E, 23R
BB AL 4 o SMI, 1 BUAH ¥ ok 0~1,
SMI, =0 i s A H i AE—Rll 46 % UL IE , SMI, =1
IR N R ARl 5¢ A VERL
1.2.2 HRfT A 5

MO i 2 JEE (THIB) 2 0 38 P 22 i) 5% 2R o P 4%
A7 75 88— XA Al A S AR
FIECHY LU (R A 5 R A0

it )
7 Ry[R

At Z, B 4RO j X THB 485 ¥, A58 iRy
EREHEIR| NS ER B K S A R YN EPEY &
R, A iAF 0y j XA N VB R, R i AR 421X
{E) YR NEPSY N

DL EAR T, 2 Z, =1, Rl s A D REAH T
i Z,>1 R A O e TR D L, B
Bl L e T Fa D AE s FoZ , W2 I e A D) i
Fo L, AT HTTHB AOARE 22 (SD) A 1 42 i R
HEZS ] VT BCARE L -

SD=|z,-1 3)
2P SD /)N, 2 B 1 45 10] 5 3 M 235 i) e DT
Bic; SD (B, FRITHI# H DT RO R BB 2%

1.2.3 BB

FH T IS AE TR A [F] 25 [] B0 2 () i MR 52 B
PRG035 A DX R R P 5 S 3
1, AEJE AR FE A RS TR S T A sl T A
TEM Y NEAEAE X B, Mg 0 T 75 22— 200



F124)

TR G T OSBRI ST S A5 VSR 2031

P ob—A45k5 , RIHRIE B3R

WAL 73 g A m] s A N 23 B ARl A A
IFERIPHFIN . Ho R T BRI AN
I DXt Il ) J A N I 5 b X0 A A AR Y
JEAEN T ZHE, B LA AR 38 8 0 10 35 il A 4y
P AR ST AR AR M DU A il N 1T i DX s
AR H L, By DL B AR TR
BIBERT AR , BRI 2 1 B ) R AGIAL TR, {E
S AT S 8 AL AT A S b DA i A
1, 38 Bl U A B X8 I DI ol A T PRt 7
AN RESRTE AN B AR
1.2.4 /N

VAL UK 5 i B AR AS SRR J2 T 5 AU 5[] T
Be G2, (B 7R LA A 5 TN R 45 T7 A i A
Al o M ECECHL AR , 25 TRV EE 57 i S5O B i 225
S N T E 7 ALY ) JEE 55 IR 9 X Ry 5
] BT AR DL TEAT XS HE U, U 73 B 3002 AT
FE X3k H B BRI A BE AT 04 s MOGTE
XPGRF 2 (VRS AL 45 50 HAVEE D 79 2 LU 3l i R
FERCE HUEE B G0 S R P ML 1) 22 577 TR 73
BEARYRAN T TG i R R M2 Sl R A B , MK
DI 1 o B A T Dy AN [) — DX s il P
23 [ 3 BB AT, i —F Y SCPRIC IR B
T LA B D5 TR T Y 22 5, AN SCFE AN T) 23 18] RO i
P T AR I7 DA AR R, iR =, 25
[F1) i 8O0 T T IXORUBE A A, MR fl 2 8
FIHRAE 73 B AN 1518 £ BURUEZ R 73 HT

2 W5 R

2.1 EEHEES B 5618 E R SIRIFE
2.1.1 JEAEAS [ RIS N R AL, R B 2

F 1958 4 (b at i B ARy ) ¥ AL 5t X
K153 R ILHAEE R, B85 T o il = 3 i A sy
SER LR D7 R TIT A A4 SiE 5 1 I 4% ) A SRy 4
F , e 8T8 AN 4 2016 4E (b 53T B AR KL i
(2016—2035 FE)) Y LUK ZE ] A Hots “ oot M X +301
S AR BTk (75 30T ) e )+ RS B L A 1
J2 a2 A R, TR SRR R 3k T s R 45 4
RN T AR R R B 1 N 1 A 3R X
HARGE e DR X B 7S ER 22 PN 10 X3, 1B ol
X 2 P B A AR TR DX A7, v L] R 3 X (]
e ALY PR PUER AR =30 JE i ] X 3
SRS HATE & LA A4 % A
GBI R oA, B0 AR R MR b = 8] 43 A7 A
XoF 3B, (ELHE 3R i PN N 11 95 3 B4R R 5 v, ik
R INER B2 e A A0 R R
WnE 1a s .
2.1.2 gk zs [ R IAREER N HURIE, Bt

A JR AR b 3

P FRAL 50T IR T A B B, 2004—
2013 4Fdb i iy & I ROBE SR N 1 35 BEFE 3 T N/
ke’ A EE R X iy S AR E 114, BA E2 5
AAEHO IR, [FRE, il A 1% 5 40 K&

K1 T FHUE S A 2 SR e AN E ARl A 18 BE 23 A $4 1]

Fig.1 Heat maps of residential and working population densities at the residential community and town and

township scale in Beijing based on mobile phone signaling data
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Characteristics of jobs—housing spatial distribution in Beijing
based on mobile phone signaling data
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Abstract: As the most important parts of urban systems, jobs and housing spaces and their balance directly
affect the spatial structure of cities, the behavior and experience of the residents, and the harmony and livability
of the society. This study used more than 100 million records of mobile phone signaling data, covering the whole
city of Beijing and over a period of one month, to identify the jobs- housing spaces by targeting the origin-
destination (OD) oriented connections applying the density-based spatial clustering of applications with noise
(DBSCAN) method. Furthermore, this study explored the spatial distribution pattern and matching
characteristics of Beijing's jobs and housing spaces from different spatial scales by using various measurement
methods of jobs-housing balance. The spatial scales for analysis cover the whole city, ring roads, districts, and
residential community and town and townships, and the methods applied include the spatial mismatch index,
deviation degree, commuting flow rate, and so on. The results show that: 1) Mainly influenced by the spatial
layout of the Beijing Master Plan, Beijing's housing space is characterized by dispersion at the large scale and
agglomeration at the small scale, showing a pattern of scattered groupings. In contrast, its working space
presents features of agglomeration at the large scale and dispersion at the small scale, retaining a significant
single-centered layout. 2) Although working in local areas is the first choice for people at both the ring road scale
and the district scale, there are still a great number of people works outside their residential areas. The degree of
jobs-housing mismatch gradually decreases from the central city to the periphery no matter which method was
adopted or at which scale. At the residential community and town and township scale, however, a more detailed
feature of three- zones, with job agglomeration inside, housing agglomeration in between, and balanced
distribution outside, was observed. 3) Both the general lack of jobs in certain areas caused by the high
concentration of working space and the two-way commuting phenomenon in the majority of the areas caused by
the high spatial concentration of jobs indicate the necessity of spatial reorganization of residential function and
employment function. Specifically, for the regions with a high proportion of two-way commuting flow between
them, such as Chaoyang- Changping, Tongzhou- Daxing, Haidian- Changping, Mentougou- Shijingshan, and
Chaoyang-Tongzhou, further in-depth investigation should be conducted to find out the reasons for its formation
and then possible industrial adjustment or functional reconstruction from the city level should be coordinated.
Relying on big data, on the one hand, the job preference and demand of local residents can be identified, so the
types and number of jobs in each region could be adjusted accordingly; on the other hand, the proper locations
for new job and residential centers may be identified to help rearrange the land use of the whole city.

Keywords: jobs-housing space; jobs-housing mismatch; mobile phone signaling data; Beijing



