AL 3 2
20224 5H

ok ok R o R

Journal of Huazhong Agricultural University

Vol.41 No.3
May 2022,35~46

PR, sk M, T, 45 FET FHLE B0l & AR X IPUE 25 MIRFIERITFE [T ], A el K224z, 2022, 41(3) : 35-46.

DOI:10.13300/j.cnki.hnlkxb.2022.03.005

ETFIIESHIENG RO XERE S B ER R
RE I, KW, T, R #H

ZER LR FHF S BT, 4 230036

mE

BEX AR DX HE 25 [ARFIE BT IR AT IE , SR AR IR £ D RE2S 1F] ¢ 2 19 HE 204, b T ALl & — ool

FI7P & SEBUIR & G0 e A TR S o ANBIT TS R AR LA 3 MU T 208 DX, AR 8 S i e L 1) LA 4 i, TR
SRR HE N T, I JRE DX AU 2 18] B 23 A b6 Jey S5 AR ) el RAR 20 A, 0 LA ML i g 98 5 1 A i i s 1)
B R RO AN ) 25 i) RUBE TR B 200 DX 25 (B D P 5 AR B, DHg A IR T AR X 5 O3 X A IV DG R . BIFSE S
FAR A NETRR X LS (D Ae 55, W 28 R4 A SR 52 BUR PR A RO 28 & S M — AL R
B s REZBOERR & SHATE PUE I REA VLR, 15 DI AA R E DI RE AN R

KA

hESEES TU9S2.29 XEERIRAD A

T4 Y R IR 3 B 5| A s R R
AR JOTH T oA A T A v Bk i A i T e %) e [ g
AL T AR 5 A 2 [A) AN DG 2 K 2 0 380 = A 1Y
FEEN ., EWT ARG RNGIS T, S EER
2205 55 80 1 RN A b AR (AR 5 JE RS AR |
1 B P 358 45 14 R 80 B AR () AU, 7 2 A B AR R
BT ST MR 2 A% SR o R A T
Ty R e - AR R A B T R S A 1 3L
&L 20 TOAEAR A B R T S LR
PR, IR T AR B ootk
90 AFAR , HEVAE T4 () R 1t A 1 ] oo 3k T 0F 5 38 1)
FE S G Sy B RS A T 20 42 80 4E
R, FEE L HE G — 7 1 B i K B B a4 Tk
J5i BT 5| R A B 25 1R e AR AR T B R 500 H7 7. Bl
Jei BT 5 5 ol A ) el A A A - S B IL
o2 TS [ U ECSs ) e s &2, — s
F0F E A B S B T AT 1A 50 L B
AL RE NG , S H Y 3 T 4 LA 3 5 B G AN I )
G, 1R 2538 R AL G2 40 v 800 % R v U T A
HRAE: 23 ) A Jag 1O A I 3 B e 2 R G A
J3E ORI HA: 25 ) P4 A 1 S i R 2 O A R T Ay

ek H B 2021-07-30

FEA T H : 2020 4F B BAE T AR I H (202004a06020014)
YR#+% , E-mail : jingyuanchen@ahau.edu.cn

WAEVEE : 3Kk s, E-mail : zhangyunbin@ahau.edu.cn

FHUES N AT ; BUESSE]; WAL X ; 2 53l YR ; s 5%
NXEHS 2095-7114(2022)03-0035-12

Prishe.

UTAEA i P [ IR 2 15 ORI PR S T, B
ok 22 14 2 5 3 e I P T BORSCE AT AL 4 2
PS5 KB TT I T ZHE L I S Bl ST, &
FEAE P TN 23 (A% Ja) 3 A ) 3T B )
FEAED T A XA 3 R R O T R T
P93I 23 I8 A AR EL IR R P00 e LR S b, LA
A B Bl I FH T 3T AR R S it A S
AT R DX IR0 T B 1 245 T G54 207 R o AR G
ORI P R AR T R I T e ko
DX A By AT ALAS A B R R T RO
(1925 ) DY BB 2R B & SR P 43 IV 45 A O R 500

BUAT AT I X 8 018 B 25 1) A B - it
MR Z AHCT S R b DX B P ~F- A 00 2 AT
FEE Al e 52 R S A M X P AL 3 B R A
AR AN Jk i ] e 5 T 5 8801 T WILAS 2 i ol
PEAS 55 2R PRI JR PR o 3 00 DX B D i ) A e
RSN Z — TR S —Iugh i ry R
i, 20 DX L XA 2 ) M RE = AR BOR 22 5+, I
ANWTHEAE TP Z A A 28 0% BORFIN I B3R A #
S A S o e A TR R A R 1 A o



36 LRI I NI <3 4

S

TR N0 2R DXL 3125 1 B2 R S 3

LR G AL RS Y Dy B DR ST (B2
)8 T = — Al R A9 B 2 PR R
AR Fp Y R R R S0 X ARG X i
ZESE,NH BT R PUE [
VAR 2 (6] 73 AT A7 AR B TS Y 22 S, IR R KL
S BF 5 AT A R SR L B WA I o TRTI B
I T B80S T A B ) K i e 2 A IR S BOR S0, T
Sl 7 R 1) T HILAS 2 Bt o i A5 BV AR AR T, T T
JESR X WA 25 (8] R ik 20 A 4 A R SCfr . IR, A
I SR ARG AL TSR IX, 58732 4 508 XN 10 A4 3 sl
ik, I B30 XA B 225 ] DG e [ 0, A A Tt — 22
B 2 DREZS 8] A5G 2, IR IR & G805 K T i
RS % .

1 BB

1.1 HIEFRIE

AW 5Y PR ICIE R 2R 0 B T LS A B 3
Fi, B fdi B 4245 2021 4F 5 H 78 2808 & B T B
TU FEL P 4 T A v I T 4% 3 £ 4 T B ] (i
B, v G ) F P B FHUE A OO . B e 5
TFHH AR ATV P 0T s RE R, o
FFGRFRR GETE S TS B8 |
B 1 s ) R G T S 0 07 B 4 o R R S X U AY S
it TR B S B A TIE e B B, X b i
N VAT IR . ARASA T 4 N C1 163 F P 4
i, ARl T R A A T R R 1 A B
FERBRES AT N DS YRR 3R T A IR T
FELOPNEES iy €

A5 T T JR (1) M 225 B R AE 43 AT 43 R SO0E
HPOUR B 7 W0 3 o RUBE , 43 %o g (8 FH i sl I s L 5
il X EL 3FRGE T ooT . o A% 1 AR Ok
I B 0, RS K R 250 m. & B ATE i R K
X B O SR IR T K 2 1 R b B A R BRI
AN

o

H X

1.2 WREHE

TF 52 30 B S AR T RB X, 3 25 4 A0 Tl iy ek it 2L
DAY CHOD I X A UM X3k (T 1) o A IETT T 4%
40X A4 BLDL R ST (BT ) A0 DX R 55 4 T2F
3T AR S B KR S AR DA R G R Hh XA B

FR A A B T 36k T B R (2011—2020) ) A i g
I V8 O 5 e 1 v B N ) i A P A T2
10 946.39 km?

E1 WEE
The research area

Fig.1
1.3 ZHRITR

TFF 92 OG5 20 R U AL 456 8 A2 N 1 R0 S 42
B XS A3 b T )RR DY MU . AN SRR ER
A0 DX R 28 (BB B S R A 5 — 25 U310 50 DX 4
N 5l b 5 s 3 X A N 1T 7 B X skl
b o SEE B R - O¥AE A N8 T 85 FE g 3
i 10 d i H A A R T R AR D3RR, E—
AN eI R N T RRR R A A AT A SR
Fric s @Gt & M H A P 21:00 255 2 K 08:00
FEAEAS H B M 452 B IR 45 B s T i K 11
Frac AAT JE AR H, oE— 25 U0 F A BB AR X 1
JE A I BRI, RDAE X AR e O e it & I T
08:00 % 21+ 00 7 7 383 Bl PN 44 1 B0 bl 5 1 45 B
o, HEBR Fa A b 0 5 52 B A T B K 0 s L Aic
A RE T el s, I 0 — 2 i 1 AR AR B DXl b ; DFE
A5 RE T 558 M it o 7 8 280 DX N T gl b s © 76 KB
DX 39t Ll b H 7 25 s 3 DX AR N T R XA Sl
H(E2),

e S SN A 2 o L S A S N
19 852 123 A, 5E MWL IR A 1 fr ks
TR 509 369 881 LS AN IR A EL 5%
WE VARG - ERIT¥EN ., —HH
S 58X S IF g it AR A% A A0 1 B X R AN 1H 2L
6 153 275 A ; ZBIX sl s A 1 840 995 A, Herh
KB AN 534 135 A, fco 38 X8 A A 306 860
Ao PBIRBIX Fe 3 W 4% 3 46 039 4, 35 AR IX & 4
BriEFE 1084, X B 94~



%3 PR 2. BT TFHLE2

B 1) A T T I X R A 25 R RFAE RIS

37

BEADRBIRS%E
Population identification and classification

BB FE{EHARY

Suburban residential location identification

Gt FHBFSBAERTHHIRE
Count the number of days cell phone users

Count the length of staying time of users in the city

Gt AT IR21 M- B8 RfE S N TS B

from 9pm to 8am in each place

appeared in the city in May

Al

Pass

FREEEE
=1

Is the stay the
longest this month

£ True

Identified the staying location as the city's residence

ERIG AR |

&

EEMR ST
Residen tial location is
in the suburbs ?

= True

| e ABEREE
Identified as suburban residential location

suburban

SR ERALIAR]

Suburban employment location identification

esidence,

2 True

2 False

R 7]
HUUHREEAD

MBESEAD

Count the length of staying time of users in the city from

ettt AP RS mR-I2 L e S MHIU RS BREHE

8am to 9pm in each place

Identified as
suburban
residents

Identified as
the central city
residents

FRHEREAARK
Is the stay the longest
this month

Z True
EES5EEIER
The same place as the
residence

7 False

oS
Pass

eatror oA
Identified as the city's employment location

Is the employment
location is in the suburbs?

]

RC Bk |_

Identified as suburban employment location

BERBREE
ARkt
Employment
place of the

suburban
employment residents?

Identification
of

suburban 2 True

KX EAEAL
ARty
Suburban

employment
area for
suburban

population

FUAORE
RROHREBEEAD
The employed
population is the
permanent population
in the central city

R EE
ADIRISREE,
ARz
Identification
of suburban

& False

ploy
locations of

o SBEESEA O A st dbity
Identified as employment locations of

I

I

I

I

I

locations of 1
I

I

I

suburban residents :

central city
residents

FRIORE A QR B SR ALit
Identified as suburban employment area
of central city residents

Pass

1.4 FEMIERR
DHUE IR B840 BUE R B 48 U2 25 M Ge i B
0 A HPUE P P o BB RO 3, T s )
Gt ot R T R S 1 b . HO TR AR
v/
" Ry/R,

(1), 2, 8 4y ST R U R B Y,
KSR T AEAY T P BRI TR 5 Y, W58 AR
TR T RBG R, W 4R 3 e PR B A
B R, M5 14ROy AT B0 B A BB 2
Z—=1 WL D REMIICIE s 4 2,1, WS Dk
ESH 2L BT S

2) [ R AEFERL. B RS B (C) I —
A0 £ 1 4BV L i 2 SRR P 1SR
RO 7 1 kB BT £ 9 A U — R 1
(Y,) 5% R0+ 3 TE 0 IR — (L B (A 1 L (0

(1)

KSR

The experiment process

BT 1 SRR TR R
Yf

 avg(v))(=Ln)
ok, Y, WU — PR BT B £ 260 R O LR
9 DB TE PR AT B e DL Y5
AR5 8 AT 25 W0 S TR R I — (AL e
VA 2 HAE R % G O RS RO . O
s R PR R

3) 2 A (A5 K0, 25 RV RE R HS 80 (SMIT) i Mar-
tin T Y, B T R BRI BE 5 ) B T
I g 5 2 T SRR E . R S R
TR LA TR R R 5 R
Gt WC LB R, — A 3o 1 B /I IR 1
DA R R 9 R 2 VB 4 e . 5
VW F

(2)

Cfl



38 LRI I NI <3 4

941 %

1 n
SML=-

T (3)

¢y
=[PPy

o, SMI R W FE T 1 j 1) 2 (B 552 46 80, Py ol
W3 L j P9 4 ) Ge T A BT i T N kL P
SRR FE S B j A J A N T RB, R BT BB ey
VRO R N BN A R T ST S n NS R @ D B
WA E RS BUE S R O~1, 00 B /N B 45
(i) A8 Ao e AT, D R 2 g 5 SR 22, 7 R
e, D BE A
1.5 WMRAE

ARG 1 e 2o B 25 ] Sl A% N E AT 5]
X A0 DX MR 25 (BRI R 437 T I 5 T OV 1
i AR BT RO S B I AL X B 3RS
FRUBE AU DR TC I B3 45 51, O Jo 5G40 DX U DE
FASE R 2 S O X A B B ShEE R e .

AN ) RUBE T Y B DG e 43 7 0 0 o 22 5
PRI B % 1 AN [ fR 00 B 7 ke o BOULRUBE T, B9 R
FH T WA A 2 i A0 B 5 12, LA SRAS WL A B
V23 [ A Jey 175 50, A6 68 b E 28 240 =2 [ 1) Ty g 5 1)
2 5% o AR T VAR fi 2 4 250 B8 1A I BT R AL A 2
S, RIS (A, R RE BT e iR i A 1
SEPRTE N IR SE I T HEAT J o R ikabix — R R, A

BEBEAOS T/

909~2061
2061~4098
©4098~12910

WFFEAE PN ESIA T A RS R, g — 22 T
fifp 2% 2 BT TE PN B MU 4 () % 52 s D JE 5 B AR
TER WL T TG 287 A 25 DX MU B RO P2 5
SR B RE L i) 5 A IO 2% WL 9 5 R LA Ak R
DR B, R S MRV R Rk , PRI A 22 U R ) 2
I 5 A RURE 2 i) B ) 2 ) i 2 43 S5 J32
D7 A AR BO0E He A B R DT A B
3 58 G TH A R nT AR RICR RN D o A ST
FIHE RO R AR BER A SR 18] W7 53 7> POk BEAT 70
2 AN 2 7 e KA

2 FHRE5HMH

21 EEHIBXERESES T

D) RBIX JE 4 25 ) R AE . A A BT R AR K
(1995—20104F ) )bty Ay — 4% — P8 L2k " A Jmy L 25
SE T A T A 3 2 (e L U285 4 Rt B S 2 4 TE
A IR T B AR (2006—2020 4F ) ) i <4 HE Hh
IR IX A SRAE IR X+ 2R b P R AR R T AR
S AN TR K A SR o o A s ) A T e B
H N AR SR X AR FR PO R X S B S
T T DXV B AR R T LKL, S B A
XA SR AW (T 3A) .

52~154
® 154~351
®351-820
®820~2497

3 ARWHREEZEHAEAFHILEEHRSEB)
Fig.3 Population heat map of suburban residential space(A) and suburban employment space(B) in Hefei City
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Fig.7 Jobs-housing spatial mismatch index measurement(A) and containment index

measurement(B) of the suburbs based on district scale
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Spatial characteristics of workplace and residence in suburbs of Hefei
City based on cell phone signaling data

CHEN Jingyuan,ZHANG Yunbin, WANG Cheng,ZHU Meng

School of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036, China

Abstract Reasonable matching of workplace and residence space is a difficult problem that urban re-
searchers have been focusing on for a long time, and suburbs are one of the most prominent regional spaces
for matching the workplace and residence. In-depth research on the characteristics of workplace and resi-
dence space in the suburbs is an important way to explore the spatial relationship of urban and rural func-
tions. It is of great significance for resolving the contradiction of the dual structure of urban and rural areas
and realizing the overall development of urban and rural areas. This article focuses on the suburbs of Hefei
City, uses cell phone signaling data covering the whole city area to identify suburban working and residen-
tial populations, and develops a visual analysis of the distribution pattern and characteristics of the work-
place and residence space in suburbs, and then uses the jobs-housing self-containment index, jobs-housing
balance index and spatial mismatch index to analyze the reasonable degree of matching of suburban work-
place and residence space under different spatial scales, and discusses the relationship between the work-
place and residence space in the suburbs and the central areas of Hefei City. Results of qualitative and quan-
titative analyses showed that the suburbs of Hefei City were dominated by residential functions, and the
spatial distribution of the workplace and residence space was generally uneven. Only a few towns in remote
suburban had a high degree of integrating the space of workplace and residence. Most of the suburban town-
ships and streets did not match the functions of workplace and residence, and the central area and the sub-
urbs had a complementary relationship in spatial function. In the future, it is still necessary to further com-
bine multi-source data to explore scientific factors affecting the distribution of the workplace and residence
space in suburban areas and methods for optimizing spatial layout.

Keywords cell phone signaling ; population travel ; workplace and residence space ; suburbs ; urban-ru-

ral interaction ; job-housing balance ; urban-rural co-ordination
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