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The Spatio—Temporal Evolvement of Spatial Interaction Among Cities
of South Central Liaoning
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(1. Center for Studies of Marine Economy and Sustainable Development , Liaoning Normal University , Dalian 116029,
Liaoning , China; 2. College of Urban and Environment , Liaoning Normal University , Dalian 116029, Liaoning , China)

Abstract: Spatial interaction among cities is a process of transferring people flow, goods flow, information flow, capital
flow as well as technology flow. The spatial interaction strength directly affects the coordinated development of urban
agglomeration and overall competitiveness. This article calculates and analyzes the spatio-temporal evolvement of spatial
interaction among cities of south central Liaoning by using the improved gravity model, potential model and GIS spatial
analysis method. Some conclusions can be draw as follows: 1)The spatial interaction strength of south central Liaoning
has been gradually weakened as a whole, moreover the strengths between Shenyang and other cities are generally strong
and the centrality of Shenyang in the region is reflected.But the strengths are decreased and some increased,which come
with no regularity.2) The spatial interaction strengths between Dalian and the most of other cities are weak, visibly Dalian
fails to give full play to radiate effect. Among other cities, except Liaoyang and Anshan , the spatial interaction strengths
are all at low level and less volatile. 3) The features and evolution laws of spatial differentiation and spatial diffusivity of
the city potential in south central Liaoning are obvious and takes on a general declining trend over the last decade. 4)The
city potential values of Shenyang, Anshan and Fushun has been ranked the top three but fluctuate pronouncedly. And the
diffusivity of these three regions is also stronger than the other. Especially Anshan begins to show a significant role in
external radiation and becomes the new radiation center. The potential values of other cities are relatively lower and show
no obvious fluctuation.
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Tab.2 The spatial interaction strength among cities of south central Liaoning from 2002 to 2011
i 1 W2 20024F  20034F  20044F  20054F 20064 20074F  20084F  20094F  20104F  20114F

R Kift 0.85 0.54 0.90 0.59 0.68 0.70 0.60 0.57 0.69 0.76
il 26.30 21.87 13.12 14.65 14.06 15.17 12.61 15.13 17.01 22.94
ol 219.99 151.63 178.80 115.34 120.74 112.28 95.12 102.27 102.70 98.77
A 26.70 20.81 15.37 16.44 19.64 18.69 14.33 15.39 13.55 13.71
PR 0.22 0.23 0.26 0.23 0.23 0.20 0.20 0.35 0.21 0.16
iTBH 22.78 22.39 2321 23.81 23.59 23.25 19.79 22.10 21.15 21.19
Ho 1.20 1.47 2.16 1.31 1.31 1.35 1.40 133 1.49 1.83
X 3.38 8.15 5.45 7.69 7.58 8.07 8.01 9.12 7.97 6.80
R 9.00 2261 16.18 22.40 23.79 24.90 2471 26.69 27.68 27.30
Kif #ly 3.51 1.10 2.65 1.00 1.05 1.14 1.15 1.02 1.04 1.04
e 0.81 0.43 0.55 0.33 0.36 0.35 0.34 0.31 0.29 0.29
A 0.67 0.21 0.48 0.20 0.22 0.23 0.19 0.20 0.19 0.20
PR 0.68 0.52 0.58 0.48 0.49 0.46 0.46 0.64 0.41 0.38
iCkH 0.68 0.57 0.76 0.52 0.53 0.55 0.55 0.58 0.46 0.47
o 242 2.20 1.68 1.98 1.97 2.11 2.37 223 2.30 1.63
L 0.71 2.28 131 2.12 2.20 2.49 2.54 274 237 2.03
ki 0.14 0.22 0.10 0.22 0.24 0.26 0.27 0.26 0.27 0.27
el e 1.20 1.27 1.17 0.69 0.72 0.70 0.66 0.82 0.69 0.64
A 0.93 0.92 0.90 0.45 0.61 0.58 0.64 0.63 0.54 0.63
PR 0.14 0.17 0.10 0.12 0.11 0.11 0.09 0.19 0.10 0.08
LKA 143.74 87.13 84.27 59.80 57.80 58.30 43.12 65.05 40.74 40.19
o 5.25 6.18 6.52 3.72 3.63 4.08 3.66 3.86 3.64 2.53
AR 5.69 8.59 5.70 6.21 6.02 6.68 6.65 8.14 6.68 5.53
BRIG 0.33 0.56 0.42 0.42 0.44 0.47 0.44 0.53 0.49 0.50
e ARE 0.80 0.70 0.83 0.38 0.44 0.39 0.36 0.38 0.27 0.20
PR 0.13 0.10 0.09 0.08 0.08 0.07 0.06 0.10 0.05 0.03
iCKH 1.18 0.75 0.76 0.51 0.49 0.44 0.41 0.44 0.36 0.29
i 0.24 0.23 0.25 0.15 0.16 0.16 0.15 0.13 0.13 0.10
AR 0.54 0.60 0.47 0.43 0.45 0.47 0.46 0.47 0.37 0.30
RIS 5.47 4.67 5.18 3.97 4.46 4.50 4.20 413 3.81 3.14
A FHAR 0.17 0.19 0.14 0.14 0.16 0.14 0.11 0.20 0.09 0.06
iLBH 2.71 1.89 1.77 132 1.53 1.45 1.35 1.38 0.89 0.70
o 0.21 0.23 0.25 0.16 0.19 0.19 0.17 0.16 0.13 0.08
AR 0.26 0.34 0.23 0.28 0.30 0.31 0.30 0.32 0.24 0.19
RIS 0.19 0.27 0.23 0.24 0.29 0.28 0.26 0.26 0.22 0.19
PR iCkH 0.06 0.07 0.05 0.07 0.07 0.06 0.05 0.10 0.05 0.03
o 0.03 0.03 0.08 0.02 0.03 0.03 0.03 0.06 0.03 0.04
LS 0.06 0.13 0.08 0.10 0.10 0.10 0.10 0.11 0.08 0.07
BRUE 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
iCKH Ho 0.15 0.29 0.32 0.26 0.26 0.26 0.26 0.21 0.21 0.15
X 0.25 0.64 0.45 0.53 0.52 0.56 0.57 0.61 0.46 0.38
BRIE 0.04 0.11 0.10 0.11 0.11 0.11 0.11 0.11 0.10 0.08
B R 1.05 3.00 2.08 2.48 2.54 2.92 291 3.23 2.85 2.44
BRUE 0.01 0.02 0.02 0.02 0.02 0.03 0.03 0.02 0.02 0.03
B RIS 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02

S e I T 0 1 T 2 ELAS s e .
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FL IR 2, W T S8l T 3.1 S S e
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3 ITHEETE2002—2011 FE N ERHEE

Tab.3 The potential and ranking of cities from 2002 to

2011

W K%

Bl P AR PHR T B

T B

2011 161.04 5.61
Hs 1 5
2010 161.81 6.43
Hs 1 5
2009 164.20 7.02
H4 1 5
2008 150.23 6.86
Hs 1 5
2007 174.22 6.65
Hs 1 5
2006 178.69 6.18
Ha 1 5
2005 169.87 5.94
H4 1 5
2004 212.97 6.90
Hs 1 5
2003 207.86 6.50

42.99 18.13 3.02
2 3 8
44.07 18.51 3.11
2 3 9
62.83 17.66 3.75
2 4 9
44.62 17.02 3.59
2 3 8
57.34 19.62 4.09
2 3 8
56.42 22.07 4.35
2 3 8
59.26 21.47 3.76
2 3 8
81.96 34.47 4.00
2 3 7
87.39 29.60 4.63

0.20 14.43 2.93
10 4 9
0.25 14.17 3.56
10 4 8
0.45 21.08 3.87
10 3 8
0.27 14.66 3.47
10 4 9
0.30 18.78 3.53
10 4 9
0.32 18.54 3.06
10 4 9
0.31 18.27 2.98
10 4 9
0.35 23.66 3.54
10 4 9
0.39 24.97 3.68

4.83
7
5.63
6
6.16
6
5.90
6
5.98
6
5.72
6
5.75
6
441
6
7.08

5.22
6
5.52
7
5.62
7
5.20
7
5.13
7
491
7
443
7
3.79
8
4.24

H4 1 6 2 3 7 10 4 9 5 8
2002 256.68 8.03 131.87 42.35 5.57 0.36 36.94 2.48 3.68 2.99
Hs 1 5 2 3 6 10 4 9 7 8

WAL HT

260

W 2002¢F
W 2004
[ 20074¢
[ 20094
[ 20114

1 TRt X4 S ER = 85 76 (2002—2011)
Fig.1 The spatial distribution of potential in south
central Liaoning from 2002 to 2011
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Fig.3 The spatial interpolation effect of the city potential in south central Liaoning
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