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Abstract To investigate the spatial interaction effect and nodal attractions of cities, a set of inter-city social
network location-based check-in data with a time span of one year among 348 municipal cities in China is
examined with a PSO (Particle Swarm Optimization) method and the gravity model. Twelve variables related with
economic development, industrial structure, population scale and structure, tourism competitiveness and
educational level are introduced to further investigate their influences on nodal attractions of cities. The results
indicate a distance decay effect which is relatively weaker than in other systems, suggesting that human mobility at
the regional level is less sensitive to the change in geographic distance. A close examination of the nodal
attractions suggests variables related to the cities’ tourism competitiveness, maturity of development and
population scale significantly influence the value of nodal attractions. This article will serve as a stepping-stone for
a better future understanding of human travel pattern, check-in behaviors and the real meaning of nodal attractions
in some complicated networks.
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Table 1 Matrix of cities’ spatial interactions

Wt dtst Bivil! B g il s M T8 HI

1 70261 137847 95936 36741 18033 35742 43273 36550 31652
dtae 2558 6050 5308 6621 6080 714 1258 3578
Bisil| 2928 4574 357 359 1657 7664 353
HeH 1901 1092 717 11088 1204 1050
A 628 424 411 3343 731
JM 3348 84 182 1198
ik 87 166 388
¥ 454 127
I 177

R2 WAEEESERE

Table 2 Matrix of cities’ distances km
Wi i dbae pisl B 5 il U e T
|47 1067
pisil| 85 1028
Bl 165 1123 121
AL 270 898 189 237
JoH 1212 1889 1161 1048 1132
e 1224 1959 1179 1063 1170 119
S 86 1091 63 79 236 1127 1140
T8 114 999 34 136 157 1161 1183 92
HI 821 1722 797 676 846 513 467 745 809
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Fig. 2 Nodal attractions of municipal cities in China
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P 3 CRERIBA KT BRIl 6 8 R 40 R
0515, MR BRI S HORE H, B
0 R Y PR T B i R — B 1 S R
B, BT REME AN, A0 s r
IR R REARRE o p (B ¢ (B ST Wik 5 A TR 1~ AR 85
BEREE N (E R B E AR R R R
BRI ILE — e, FHOX—45 R H Byl g
PR R 45 Ja i i 5 L o TR, S B0 Y
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£33 ERETTARSI NG RHEE

Table 3 Related variables in investigating nodal attractions of cities

Ak i
[RI A QIR TP A PSO BRI AT 19 25 1 ) P AOAE
”””””””””””””””” @ABGOP  0lERMmAEANAZGDP
(b) NI K 2011 AFA- T B A A E ST 38K
(o) AR D HLAR 2011 EAIHTHAEAN

(d) FE AT L E
(e) ==L A LT
(0 7B HLEE(15~59 %)

it
(@ MAZH I
(h) PR
OEEECE=2
() VIR 357
(k) thIR iy 355 7

(1) LEE AR 5+ F1

2010 EAIRTTER Pl A H 5 A H
2010 EAIRTTER =l A H 5 A H
2010 AFEAIRTTZF 3 A L (55 A D HLA
2010 SEEIRTH A ZHH

2010 FEAIRTT P AFHF R

2010 FEAIRTT S FHF T

2011 A4 T Wl i 4

2011 AFEIR TR R ARIEE S 71

2011 ARSI TR A ki34 1

UL (a) A1 (b) B R I8 T 458 T 2012 AFEGEITAE 28 . ST 2011 AR GEiT20 4 . 2010 458 /S vk & A 1525 43 LB (o) B sk IR T 454
2012 AEGEHHAESE . AT 2011 ZiiT A4 . GDP B Al 2010 4F55 /5 vk 4 N 3% 28 43 BRGE o A A D RT3 (d)~G) Bk T
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XF AT [T Y p ELAAR HEAL [B1 V3 R B8O T 0 B
JR KB, 5EAHH ACFASCHA T 3 [EIEZERA
3%, INICBHIER, SIRWFTES T1 . LA A R st
JBE VLR SR N D RBASC R - 20 IR 1 AT
5 X WS A W E R IE SR, 53 Tk A
IRPASRIY A 7 4 (9 8 38 PR B, LIl R %K
AL X L AT = RARZ o X 3R W], TEAt SR 2
BIRGEH, TR 5 4 3 PR A5 7 B B
w, WSS K RNAERRRZ, NAMBIHER
52 LTI ARAR 22, TP AR KT 19 52 1 5 A 1
Fo TTRERUMEREN (T AL S A 2 T AR Y T
] AR AR U S A T R, O A
1o 86 i 75 S0 SR AT A 7 B A Bl T A B 1 S
WEHE K W55 LA 2 B A K-, K J
SEE A e BT T BRI B A A SR AR A 2 2
REIC R FLI AT A P, sl 5 At 3t DX A T o
BRI E R Z M AT P BOR A Bk
W3t A — e R EPIA R P i LA S
AT 1) B R A S FL i o X R W AR S A2 3 &
Ge45 Hofth 28 R 52 1 AR GE Y5 1051 1 A W] A
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Table 4 Rotated factor matrix

-
G35y
1 2 3 4 5
(a) Ay GDP 0.764 0.143 0.186 0.485 0.012
(b) A3J7H 2K 0.689 0.306 0.078 0.522 0.240
(c) WG e 3% 4 71 0.352 0.876 0.153 -0.007 0.147
(d) PR it lie e 4 0.013 0.884 0.190 0.289 0.135
(e) LR AR WE T4 1 0.235 0.936 0.152 0.132 0.147
(f) B A A -0.123 0.479 0.276 0.071 0.797
(@) BB/l A L 0.315 0.350 0.473 0.660 0.050
(h) = A A 0.790 0.179 0.180 0.340 -0.188
(i) 78 N D I (15~59 %) 0.873 0.018 0.257 -0.080 0.044
() MAZHE R 0.215 0.170 0.906 0.101 0.083
(k) MEHFHEZR 0.190 0.184 0.904 0.142 0.143
() MEAFTEZR 0.896 0.245 0.089 0.047 -0.081
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Table 5 Results of factor multiple regression

LT R? % R AT ER(HATVEEY ' t p
g e 6.436 0.000
1 0.241 0.239
BHF 2 (iiESE S 71) 0.491 10.261 0.000
g e 7.585 0.000
2 0.455 0.452 BHF 2 (iiESE S 71) 0.491 12.094 0.000
FF 1 (R 0.463 11.393 0.000
TR 7.993 0.000
FF 2 (iiESE S 71) 0.491 12.774 0.000
3 0.511 0.507
FF 1 (R 0.463 12.006 0.000
HF 5 (M TR 0.236 6.120 0.000
H B 8.061 0.000
HF 2 (il % 71) 0.491 12.852 0.000
4 0.521 0.515 B 1 (RESAE) 0.463 12.107 0.000
HF 5 (B TR 0.236 6.172 0.000
HF 4 (Tl AbKE) 0.098 2.569 0.011
A B, IBATERREAT . RIEES . 7l AR LT
3 ZEig

AR SO T B A e 5| AR, XA 3R 0 4% 4%
SR X — F P AR B K BAE SR T 0BT . X5 LA
FERFE A 751 A5 B sk 2 260 20 R0 AR 60 33 F4 {1 3%
FIR e, ASHF 90 35 B H 17 55 A 26 320 09 A A0k ¥
(PSOY /%, LAZSTIAH BAE Ry A0, N HiSE
B 5L 23 ] Ul R A0 B, 3 1) SR A 1 49 s 51 gy Rz
] 20 R B e A . SR, AR 0T A DG SE 15K
Wi, X% sG] A $EAT R 4B AR A3 AT
b — 25 R A 2 WA 25 3 R e P T 1 AR 5] Y
R, Z5i8UnT .

1) 7EXF 25 [ s R 4 p W S iR rh R R, 7
2 BUE L FE(0~2) N, B & f A B s AME 1Y T,
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