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Spatial Organization of Shanghai Suburb Town Circles Based on the
Characteristics of Resident Activities
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From the perspective of resident activities, the spatial organization characteristics of Shanghai town circles are explored by
using mobile phone signaling data. The commuting trips on weekdays and non-commuting trips on weekends are respectively
used to represent the inter-town commuting functional linkage and inter-town non-commuting functional linkage, which are
considered as the complementary dimensions for exploring spatial organization characteristics. Network patterns of inter-
town resident activities are explored by the Louvain algorithm, and the self-containment of town circles in terms of resident
activities is measured by the modified independence index. Our results show that the sub-regions provided by the Louvain
algorithm are almost consistent with the district administrative divisions, indicating that the district administrative divisions
are significantly associated with the spatial organization of Shanghai suburb town circles. Besides, for most town circles, the
non-commuting independence index is generally lower than the commuting independence index, indicating that the town
circles are less corresponding to the spatial organization in terms of non-commuting trips. The conclusions contribute to some
suggestions that the implementation of town circle planning should focus on overcoming the influence of institutional factors
represented by district-level administrative divisions in Shanghai comprehensive planning, and more attention should be paid
to the allocation of public service resources in the implementation of town circle planning. This paper proposes a method for
measuring the spatial organization of town circles using mobile phone signaling data which will help to the implementation

monitoring of town circle planning in the territorial spatial master plan.
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Fig.1 Network of residents' inter-town commuting
trips by mobile phone signaling data
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Fig.2 Network of residents' inter-town commuting
trips excluding the downtown by mobile phone
signaling data
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Fig.3 Network of residents' inter-town non-
commuting trips by mobile phone signaling data
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Fig.4 Network of residents' inter-town non-commuting
trips excluding the downtown by mobile phone signaling
data

KHFKR E£ 8%,

RS R B R

2 BTEREHFSHENBRE = E
PR
21 fERALouvainit XK A FERMIEER
EBIRI AL
DX R BT 0 2% 20 A oK S0 o 45

X143 R4 T A G W IR TETE , B AR 43 5
SEAF LA DY A6 R R, AL AV I
R Ay 4k X R IS B P G T
Wiz —, Louvainit X & BE—MAEARTI
B RO PR DU , DUBEHR DAk Ay 3%
AR, DAL AL T She A 11 R IR I R AR
Jid i N= I O T W) =3 4 i R 9 N B/ ks )
FRAL I W25 11, I eIl (1) B R R S 72
JEE AR A LR T ) B A BRI Z RS T4
R A PR A IE S, Louvaingt X &
RAEECEWT iziE T N\ R RAE I35
R wEgE .

{8 FLouvaintt: [X & B 3, 5 438 ) n
AR Bl W) 45 4 3 R 3 DR AN AL, R 4)
25 5 e e BRI LI 20 1 S B A EAR A B
JE R Louvainit: [X & BLEL R 40 B = i35
T, AT B I A R A B “PI A
FA” BHFAE , 43 4L B A o B e 3 5 s 1 5
P AR T BT I BT 2l I 4 0 B
S ER AL TR R W 45 LA R, W DL
SR P R R g — e \ A s A LI S5 R,
A DAV SRR I 5 S 380 A <l 8l o % i S
P o FgLouvaingt: [X % L4545 i e £ 4>
25 R Y R R R A TR A P B, T
A AL LU MR s A SR 5

2.2 Hlouvainit K A MEEZERNEE
B ENFNIFIBENMERI BB LURHIE

{8 FLouvainit: [X % 30 57 1 45 th Y 45 1
W, 15 AL 8l ) 2 A 3 8l o9 4 1) ZELRRE R 43
1R AR ARL (L8 15 B e o P W 0 A A W
A2 B AERR T b, B Bl I 4 I 2L
X 4 P JiE 590,353, 44 B 1 ik P 153 B L
e 0.142; s 4H A T B W) 45 1 LI R 43 5L
Y R0.274, 45 B & S B8 45 3 i B By
0.112, T i 1 5 BALIm ) o) 4 38 2 5 B AR )
P 2, ZELTF R 4 O RSE e 88 0 W 8 v T B S
P O R B2, 3 W S L R O R 58 4 W 4 52
B B S BT ZhARFAE

f# F Louvainth: [X % BUELVEAF ) g 2 22
T 43+ A 5 T, 9T 3 L 2 A 4 4 i



B 5 8 T AT Bl — R W
WS SATASABE (WL IEI5), il i 380 ik
T Bl ) 25 1 R 43 R X 5 2 T AL
Sl 2 % BEILS SR IS AL (LEI6) .
PR, 388 B LA R 43 5 AR B A R 43 45 2R
AR —5, ¥ 5 X AT B X R B AW & o X L
e R 5 L Bl [ 4 R, i e Al ) T % )
VAR IR, 30 85 5 3 3 1 R o 2 R A B AR
J B3 Bl ) 4% 1R 4 SR ARFALE - 1) 4, ST B A
A B E B L IR B A REE B
30 DX J L W SRAE , 44 5 TR X AR A v B A T
RBIR 2R , [F) I 35 HLA 20 DX 8 1) DI RE I R 5
59, P e pLouvaingd X & PLAALTER 1A R 3 X
AL 75 8 I AL 28 Ut ML, DA
o LA S WIS 3t X IR AR 5 B3R IX 7%
TE R SRS M T BRI R , {H AL 5 W] — X AT B
P9I A ST R W TR ER &R, U
RJEAR AT W38 58~ I AT X VE F A &
LG B 2 D W SR G R I, B T
HEIRXHH M TARIR R , FEAA R AL X
TAT BOL 0 5 E DI RR IR R o X R, b
ARIXTHRE I S KB “DX IR R B XA
LYW BRAAE , R 43 25 R E LT
IX—HHIE

B

o ERER
XpITHGD R
140

£

. AR

= EAE

- R
WiTER

g -2 AR

A

| jﬂﬁiﬂﬁ

1 e
2%EMm
3FEM
4 Al
S 7B
6 WA 8L

5 LouvainitX & I AISEIR IS HIREN ML
BRIDEER

Fig.5 Community detection results of inter-town
commuting network by Louvain algorithm
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Fig.6 Community detection results of inter-town
non-commuting network by Louvain algorithm
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