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Fig. 2 Economic linkage network of Central Plains Economic Zone in 1996 and 2010
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Fig. 3 Distribution probability of nodes' degree in 1996 and 2010



73 LG 55 PIRA T X EPRETTIR R M8 S5 S AR 1243

N RIZERIEI L WA AR R, 0T i FE MR 2 R R M i, %
R T TR, A ARER B R EGRAIR 0T R TR X E A R
T PR KRR, TR R JE I e AR A T 2 M SR B

SR S R R AR S T DUA B (B 4) i BEAELTY AN S RA R 25 e 194 DX S o
i, RS ML R E R AL . RAR PUIIER, XSS al ik 5 T R
AULBAH . eln, 2B X E A e R R (JR15) i ~F- Tt Ly e fH i 52
T AEAFAF RO, 1996 4F-F- T LT AIEE FH 7 281 o Jt 2 i DX A BL 7 4~ 42 e Jet ok 1)

El 4 FE(EHEA T 15 00 AR 15 077 15 Y DX B e RS 38 v k2

Fig. 4 The first and the last 15 nodes in regional quantities and transportation accessibility
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Fig. 5 The freeway network of Central Plains Economic Zone in 1996 and 2010
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Fig. 6 The cohesive subgroups of the economic linkage network in 1996 and 2010
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Tab. 2 Cohesive subgroups in the network
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Tab. 5 Classification of 30 municipal nodes by the change of betweenness centrality and degree
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Structure and evolution of economic linkage network at county
level in Central Plains Economic Zone
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Abstract: With the rapid development of economic globalization and regional economic inte-
gration, the various contacts between cities and regions have become stronger and have a char-
acteristic of network. As a result, regional economic linkage has always been a hot issue in eco-
nomic geography and regional research. Researches on regional economic ties have provided
theoretical basis and research paradigms in economic zone. However, current researches on re-
gional characteristics are insufficient in regional economic ties, especially in less developed ar-
eas. Moreover, traditional research has mostly used the same threshold to establish economic
networks in different periods, thus the change of the connectivity could be clearly identified,
but the whole network structure of economic network and the roles of cities and key links in the
network are difficult to be identified. If the same index was used to determine the threshold re-
spectively at different time, it would be convenient to analyze the network structure and the
roles of the cities, while it would be hard to identify the change of the connectivity. This paper,
based on the gravity model in combination with network analysis of GIS which is used to ac-
quire the matrix of the shortest time between any two counties, taking the Central Plains Eco-
nomic Region as an example, calculates the economic linkage intensity between counties in
1996 and 2010, and analyses the network structure and its evolution characteristics by setting
the same and different threshold separately. The conclusions can be drawn as follows: (1) The
connectivity of the economic network has greatly improved in the Central Plains Economic Re-
gion, and the economic development and improvement of transportation is the main cause for
the increase of network density and facilitation. (2) The connectivity among nodes is very dif-
ferent, and a small number of nodes hold the absolute network power, in which Zhengzhou and
other four core nodes are particularly prominent. The linkage framework presents a transverse
"T"-shaped pattern, and increasing the connectivity of eastern nodes will be helpful for con-
structing the cross-shape development axis. (3) The network has core-periphery structure and
polarization trend, and the core region has the enlarging influence and radiation on the adjacent
region. To strengthen the connectivity of nodes in the edge area will improve the regional inte-
gration development. (4) The connectivity of nodes tends to agglomerate by the "hub-and-
spoke™ network structure around the secondary core nodes, the construction and evolution of
the cross-shape development axis and the ">k "-like development zone will facilitate to form
multiple hub-and-spoke nested economic network. (5) Zhengzhou and other prominent nodes
have become the "brokers" in the network due to their strong connectivity, but some nodes with
low degree values act as the "structural holes" between the cluster regions. It is necessary to
raise the ability of the connectivity of the "broker" nodes and the low degree value nodes by im-
proving the economic and transportation conditions.

Key words: economic linkage network; spatial pattern; evolution; Central Plains Economic
Zone



