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1 2007 ( . ) /km’
Table 1  Intensity of economic contact between cities of Central and Southern Liaoning Urban Agglomerations in 2007

(Unit: 10% yuan (RMB) x 10* persons/km?*)

0 5.26 48.35 93.92 27.23 1.56 5.22 35.22 6.83 14.69
5.26 0 2.81 0.89 0.83 0.24 1.69 0.90 0.92 0.21
48.35 2.81 0 4.41 3.48 0.33 6.63 74.05 4.07 0.84
93.92 0.89 4.41 0 2.38 0.24 0.70 2.49 0.69 0.77
27.23 0.83 3.48 2.38 0 0.52 0.41 1.99 0.31 0.45
1.56 0.24 0.33 0.24 0.52 0 0.12 0.15 0.07 0.11
5.22 1.69 6.63 0.70 0.41 0.12 0 1.53 1.32 0.15
35.22 0.90 74.05 2.49 1.99 0.15 1.53 0 1.03 0.44
6.83 0.92 4.07 0.69 0.31 0.07 1.32 1.03 0 0.15
14.69 0.21 0.84 0.77 0.45 0.11 0.15 0.44 0.15 0
238.208 13.75 144.97 106. 49 37.60 3.34 17.77 117.80 15.39 17.81
2 2007 (km)
Table 2 Railway distance among cities of Central and Southern Liaoning Urban Agglomerations in 2007 (km)
0 397 89 52 84 277 179 64 154 67
1363 3557 1394 1782 1749 3152 1884 1344 2125 1858
1.56( . ) /km’
1 2 SPSS 1.7%
Y 2.2
X S Y = N
eOA636+196A685/x( RZ =O. 775) . 100 km 17
(2) 10
e (3) ~(6) 2007
100 km L ( 3).
3 2007
Table 3 Total extrovert energy and intensity of urban flow of Central and Southern Liaoning Urban Agglomerations in 2007
C GDbP( ) C GDP( /) C )
10.31 2875.2888 92.87 309603. 6 319.17
12.41 2258.7858 75.11 300730.4 373.30
5.34 944. 8580 31.08 304008. 4 162.19
1.65 429. 6407 24.25 177171.4 29.15
2.61 367. 1809 21.56 170306. 5 44.45
0.96 201.1328 12.31 163389.8 15.75
2.04 344.1216 12.97 265321.2 54.07
2.02 287.7122 13.8 208487. 1 42.18
2.78 407.3935 25.47 159950.3 44.53
2.24 100. 7206 7.27 138542.8 31.09
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4 N

Table 4  Spatial and temporal distances and topology accessibility of road network of Central and Southern Liaoning Urban Agglomerations

( km) ( km) ( min) ( min) ()
1363 0.674 1396 0.754 1205 0.583 1070 0.722 84 9.3
3557 1.760 3356 1.812 3187 1.542 2561 1.728 245 27.2
1394 0.690 1320 0.713 1343 0. 649 1062 0.717 82 9.1
1782 0.882 1713 0.925 1816 0.879 1431 0.966 102 11.3
1749 0.865 1403 0.757 1793 0.868 1204 0.813 90 10.0
3152 1.559 2753 1.487 3647 1.765 2110 1.424 153 17.0
1884 0.932 1684 0.909 2494 1.207 1419 0.958 101 11.2
1344 0. 665 1206 0.651 1320 0.639 1053 0.711 80 8.9
2125 1.051 1790 0.966 2043 0.989 1435 0.968 97 10.8
1858 0.919 1899 1.025 1816 0.879 1473 0.994 114 12.7
. 2.
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Fig.2 Classification of Central and Southern Liaoning Urban Agglomerations in different trainings of SOM network
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Spatial Combination Capacity and Classification Based
On SOM Network of Urban Agglomerations: A case study
of Central and Southern Liaoning Urban Agglomerations

CHEN Yuan-yuan LI Ning DING Si-bao

( College of Urban and Environmental Sciences Northeast Normal University Changchun Jilin 130024  China)

Abstract: Against the backdrop of pacing up economic globalization and regional economic integration the inter—
national elements flow more freely and frequently such as flow of labor material funds technology and infor—
mation. The tends promote the development of regional society and economy along with the evolution of urban
spatial structure and make the spatial combination among urban agglomerations act more alive with a character of
net connection. As the suburbanization develops spatial diffusion gradually turns into a new study field. The
spatial association of urban agglomerations is an abstract concept which we defined it not only a connection a—
mong cities of urban agglomerations but also a connection among urban agglomerations as a whole and outside re—
gions. By applying the economic relation intensity model urban flow model and urban accessibility model this
article constructes a series of spatial combination capacity model and analyzes the spatial differentiation character—
istics of spatial combination capacity taking the mid-southern Liaoning Urban agglomerations as an example.

Based on the analysis the SOM neural network grading model is built to evaluate the spatial combination capaci—
ty of the ten node cities. The results shows that: 1) Shenyang has the largest total economic linkage. The rela—
tionship between economic relation intensity of Shenyang and other cities and the distance of railway among
them presents the "S" curve. 2) According to the value of urban flow intensity the ten node cities are divided
into three sorts—high middle and low. Dalian’s value is the highest and Yingkou shows its potential as the cen—
ter in the middle part of city group. 3) The accessibility of the top three cities is high along the Shenyang-Dalian
Highway. 4) The classification result of SOM neural network indicates that Shenyang has the strongest spatial

combination capacity and it shows the centrality as a solely class.

Key words: Central and Southern Liaoning Urban Agglomerations; spatial combination capacity; accessibility;

SOM neural network



