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Abstract 
At present, the economic development in Hubei Province has initially entered 
new era of “one principal two deputy, multi-polar development”. In order to 
further explore the future of urban development, we ranked prefecture cities 
in Hubei Provinces with the intensity model of central place function. Mean-
while, according to 32 selected indicators, we investigated the economic lin-
kage between these cities with improved gravity model and principal compo-
nent analysis model. Our results show that: 1) Regarding intensity value of 
central city z = 2, 0.9, 0.6 as the boundary, 12 cities can be divided into four 
levels with Wuhan in level 1; Yichang, Xiangyang and Jingzhou in level 2; 
Huangshi, Shiyan, Jingmen, Xiaogan, Huanggang, Xianning in level 3; the 
remaining cities in level 4, respectively. 2) According to the economic linkage 
value, the economic linkages between cities are classified into three levels: 
closely related, generally related and weakly related. Among them, the gener-
ally related and weakly related linkages are most likely caused by the cities’ 
own economic development structure or their long geographical distance 
from the economic central city. 
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1. Introduction 

In recent years, along with the continuous development of economic globaliza-
tion, the mode of regional economic integration and urban agglomeration has 
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increasingly become the mainstream in various regions of the world. Through 
these modes, cities become more competitive in the global economic competi-
tion and specialization. The prominent representatives like the European Union, 
the North American Free Trade Area, the urban agglomeration of the Atlantic 
coast in the northeastern United States and the urban agglomeration of the Pa-
cific coast of Japan have not only accelerated the circulation of various resources 
within their regions, promoted the optimization of industrial structure, but also 
further strengthened the significance of the regions in the global economic 
landscape. 

Hubei Province is located in the “waist of the Yangtze River” and plays a deci-
sive role in the construction of urban agglomerations in the mid-Yangtze. 
Moreover, as the only mega-city in the central region, Wuhan, the capital of 
Hubei Province, its economic linkages with other cities in the province play a 
decisive role in the economic development of Hubei Province and will have a 
huge impact on the economic development of urban agglomerations in the 
mid-Yangtze. It can be concluded that at present, China implements the strategy 
of the Yangtze River Economic Belt and vigorously promotes the urban agglo-
meration in the mid-Yangtze, which is the most precious opportunity for the 
future development of Hubei province. Hubei should seize the opportunity, take 
Wuhan as the core competence to promote the economic development coordi-
nation of all the cities and further strengthen the economic linkages with each 
other, so as to enhance the competitiveness and importance of Hubei province 
in the national even the international economic environment. 

2. Literature Review 

The essence of urban economic linkage is to promote the economic links be-
tween cities through the mutual circulation of resources such as people, things 
and information between cities. The measurement of economic linkages between 
cities is to measure the closeness of economic linkages between cities through 
various quantifiable indicators. The related research of regional economic lin-
kages has been a hot research topic in the western countries which have devel-
oped urban agglomeration. Starting from using gravitation models to do quan-
titative analysis of regional spatial linkages (WJ Reilly, 1929), foreign experts and 
scholars continuously explore quantitative analysis of regional spatial linkages, 
making the theory of urban economic linkages measurement theory conti-
nuously enriched and improved. After WJ Reilly, some scholars applied the law 
of universal gravitation to the study of urban agglomeration (GK Zipf, 1942) or 
used the theory of break point to calculate the interaction between city and re-
gion based on gravitational model (PD Converse, 1949). Some applied the in-
put-output measurement model to measure the regional economic spatial lin-
kage (Walter Isard, 1951). The measurement scope is not only limited to the re-
gional spatial economic linkage, but also gradually expands to the aspect of city’s 
functional linkage and the outward service. 
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Domestic research on urban economic relations started later, and initial re-
search was limited to qualitative analysis. Until 1990, the mathematical mea-
surement model was applied. For the specific model, the current domestic scho-
lars mainly use the gravity model proposed by WJ Reilly or improve the gravity 
model and interval input-output model, or use social network analysis, 
geo-economic linkage matching analysis and other methods to measure. And 
because the reform and opening-up policy of China is a process from the coast 
to the inland as well as from the point to the surface, the urban agglomerations 
in the eastern coastal areas are more mature and their economic linkages are 
closer. Therefore, studies of most of the scholars are related to area of eastern 
coast. Le Zhang, Yongjun Ma (2013), Xiangjun Ou and Liping Xue et al. (2015) 
respectively analyzed the spatial linkage of urban space in Zhejiang and Jiangsu 
Provinces by using gravity model and social network model. They analyzed the 
economic linkage direction, link intensity and the differences between the cen-
tral cities, pointed out the direction of economic development in the two prov-
inces [1]. Scholars such as Jinping Lu and Zhenwu Yang (2015) used the inten-
sity model of central place function to classify the Beijing-Tianjin-Hebei urban 
agglomeration, and then used the improved gravitation model to measure the 
urban economic linkage. Finally, it explains the development differences in the 
integration process of Beijing-Tianjin-Hebei urban agglomeration from three 
aspects: diffusion of urban agglomeration, natural resource endowment and lo-
cation advantages [2]. Lin Zou, Gang Zeng et al. (2015) took the Yangtze River 
economic belt as the research content, used social network analysis and nuclear 
density estimation based on the economic network model. They empirically 
analyzed the economic network structure, central nodes, network density and 
network subgroup characteristics of the Yangtze River economic belt, and pro-
posed regional optimization suggestions for accelerating the coordinated devel-
opment of the economic belt [3]. Fei Gong and Guansheng Lv (2015) measured 
the economic linkages between the four central cities of North Gulf in Guangxi 
Province from the perspective of tourism economy of developing urban agglo-
meration. The calculation shows that the tourism economic development in the 
above regions is still at a low level and regional cooperation needs to be further 
strengthened, thus to promote further development of the regional economy [4]. 

Based on the previous studies, this paper takes 12 prefecture-level cities in 
Hubei province as the research content. First of all, takes the index system de-
veloped by the Urban Division of National Bureau of Statistics and the research 
group of urban statistics of China statistical society as reference. Secondly, estab-
lishes the index system of urban economic linkage measurement based on the 
evaluation indicators adopted by the above scholars, considering the quantifia-
bility and the availability of index. Then, with the help of the intensity model of 
central place function, combines grading method by natural crack point to clas-
sify the city. After that, uses the principal component analysis model to evaluate 
the comprehensive economic intensity of 12 cities and sort them according to 
their scores. Finally, this paper analyzes and estimates the intensity of the eco-
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nomic linkages between the 12 cities in Hubei Province and provides some sug-
gestions for the future construction, planning and development policy of the 
urban agglomeration, which will further promote the urban development in the 
mid-Yangtze. 

2. Establishment of Evaluation Index System of Urban  
Economic Comprehensive Strength 

2.1. Data Resource 

In order to quantify and evaluate the economic comprehensive economic inten-
sity of the city, the corresponding index system must be established in accor-
dance with the principle of completeness and science. Based on the existing in-
dex system, this paper chooses a comprehensive index system of urban econom-
ic development including human resources, economic resources, social devel-
opment resources, infrastructure resources and ecological protection resources. 

Human resources are the most active and valuable resources for urban devel-
opment. People are both the main body of social wealth and the main driving 
force for maintaining social progress. The population as well as the quality and 
structure of the population will have far-reaching and direct influence for a city. 
Therefore, five indicators are selected for human resources: Year-end Popula-
tion, natural population growth rate, the proportion of registered unemployed 
population in the total population in urban areas, the proportion of tertiary in-
dustry employees in the total population, the population density. 

Economic resources are important aspects that directly reflect the current 
strength of cities as well as the closeness of spatial relationships with other cities. 
The current economic scale and economic structure will have a significant im-
pact on the overall economic development. However, the selection of indicators 
of economic resources should not only include the stock indicator but also the 
incremental indicator. It is necessary to reflect not only the activity level of the 
internal economy but also the external economy linkage. Therefore, we should 
select 10 indicators of economic resources including: GDP, The ratio of tertiary 
industry and GDP, The balance of deposits and loans of financial institutions at 
the end of the year, Total industrial output value, Total volume of tourist trans-
port, Total freight volume, Business income of postal, Total retail sales of social 
consumer goods, The actual amount of foreign investment, The social develop-
ment resources. The economic development of a city can not only pursue 
short-term development but also the long-term development, so that the city can 
achieve sustainable economic development. However the indicators that support 
the sustainable development of urban economy are often the implicit indicators 
that indirectly promote the current economic development such as science and 
education. Therefore, we should select 8 social development resources: fiscal 
revenue, science and technology expenditure, education expenditure, number of 
Internet broadband users, number of college students per 10,000 people, the 
public library collection per hundred people, number of hospitals and clinics, the 
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number of people participating in urban basic medical insurance. 
Infrastructure construction not only provides more superior hardware condi-

tions and external environment for the development of urban economy, but also 
is an important aspect of a city in attracting foreign talents. Furthermore, it re-
lates to the direct interests of the residents living condition in the city. Therefore, 
eight indicators are selected for the infrastructure resources: the length of drai-
nage pipes, the total water supply, the total social electricity consumption, the 
number of cars owned by each 10,000 people, the urban road area per capita. 

The ecological protection resource is the basis for maintaining a city, it pro-
vides the most basic place and material resources. Good ecological system is the 
most fundamental guarantee for the sustainable development of a city. In the 
process of urban construction and development, we should not only pay atten-
tion to the indicators that reduce the damage to the ecological environment, but 
also focus on the indicators that are conducive to improve the ecological system. 
Therefore, four indicators are selected for ecological protection resources: green 
coverage rate of built-up area, utilization of general industrial solid waste, cen-
tralized treatment rate of sewage treatment plant, harmless treatment of house-
hold garbage [5]. To sum up, the paper establishes an indicator system of urban 
economic relations that includes 32 specific indicators in five major develop-
ment areas. The specific indicators are shown in Table 1. 

2.2. Data Selection and Pre-Processing 

As the 32 indicators belong to 5 different aspects, the dimensions of the indica-
tors are not uniform, and their promotion effects on urban development are also 
different, so the indicators need to be treated in a non-dimensional method. For 
the conventional positive and negative indicators, this paper standardize them 
by using the extreme value, it can be seen in the formula 1: 

( ) ( )min max min  positive index
max max min   negative  index

i i i i i

i i i i i

x x x x x
x x x x x

 = − −


= − −
          (1) 

where ix  is the value of index i. However, for the neutral indexes like natural 
population growth rate and the population density, obviously, it is not it is im-
possible to standardize them directly by using the above formula. So they need 
to be transformed respectively. Examining the authoritative information we 
know that: at present, in order to maintain the sustainable development of the 
population in our country, under the precondition of opening the two-child per 
family policy, the natural growth rate of our country’s population should be 
maintained at about 5.5%. Meanwhile, for the population density, the common 
international standard 500 2people km  is relatively reasonable. Therefore, the 
method of dealing with the neutral index in this paper is as follows: Taking the 
common policy as the optimal standard, calculate the absolute value of the dif-
ference between each index of the 12 cities and the optimal standard. The small-
er the absolute value of the difference is, the better the value is. Therefore, 
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Table 1. Comprehensive evaluation index system of urban economy. 

Grade I  
indexes 

Grade II indexes Unit Attribute 

Human  
resources 

Year-end Population (X1) 10 thousand people positive 

natural population growth rate (X2) ‰ neutral 

the proportion of registered unemployed  
population in the total population in  
urban areas (X3) 

per capita negative 

the proportion of tertiary industry employees in 
the total population (X4) 

% positive 

the population density (X5) Per capita/km2 neutral 

Economic  
resources 

GDP (X6) ten thousand yuan positive 

The ratio of tertiary industry and GDP (X7) % positive 

The balance of deposit of financial institutions at 
the end of the year (X8) 

ten thousand yuan positive 

The balance of loans of financial institutions at the 
end of the year (X9) 

ten thousand yuan positive 

Total industrial output value (X10) ten thousand yuan positive 

Total volume of tourist transport (X11) ten thousand people positive 

Total freight volume (X12) Ten thousand tons positive 

Business income of postal (X13) ten thousand yuan positive 

Total retail sales of social consumer goods (X14) ten thousand yuan positive 

The actual amount of foreign investment (X15) ten thousand dollar positive 

Social  
development 

resources 

fiscal revenue (X16) ten thousand yuan positive 

science and technology expenditure (X17) ten thousand yuan positive 

education expenditure (X18) ten thousand yuan positive 

number of Internet broadband users (X19) Thousands of families positive 

number of college students per 10,000 people (X20) per capita positive 

the public library collection per hundred  
people (X21) 

number positive 

number of hospitals and clinics (X22) number positive 

the number of people participating in urban basic 
medical insurance (X23) 

per capita positive 

Infrastructure 
resources 

the length of drainage pipes (X24) km positive 

the total water supply (X25) Ten thousand tons positive 

the total social electricity consumption (X26) Million kilowatt hour positive 

the number of cars owned by each 10,000  
people (X27) 

number positive 

the urban road area per capita (X28) km2 positive 

Ecological  
protection  
resources 

green coverage rate of built-up area (X29) % positive 

utilization of general industrial solid waste (X30) % positive 

centralized treatment rate of sewage treatment 
plant (X31) 

% positive 

harmless treatment of household garbage (X32) % positive 
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we can convert a neutral index into a negative index. 
At the same time, for some of the disputed indicators such as the proportion 

of tertiary industry employees in the total population, the ratio of tertiary indus-
try and GDP, the urban road area per capita, they can not be fully included 
within the scope of the positive indicators in theory, because the tertiary indus-
try represents the economic prosperity of a country or region, but excessive 
prosperity will bring enormous devastation to the real economy such as the pri-
mary and secondary industries. In the same way, the urban road area per capita 
can not be as large as possible. According to the actual development of 12 cities, 
the above three indexes have not reached the average level of the developed 
countries in the world (the ratio of tertiary industry and GDP in developed 
countries is higher than 60% and the urban road area per capita is 30 square 
meters). Therefore, they are still classified as a positive indicator in this paper for 
standardization. 

For the authenticity and scientific of data, all the data in this evaluation index 
system are selected from “Statistical Yearbook of Hubei Province in 2015”, “Sta-
tistical Yearbook of China’s Cities in 2015” and Official Website of Hubei Bu-
reau of Statistics. 

3. Application of Intensity Model-Classification of Cities 

The development of regional economy will inevitably have differentiated cha-
racteristics under the combined influence of innate factors such as natural re-
sources and transportation location and acquired factors such as state policies 
and population movements. Because of the different social division and the dif-
ferent industrial structures, cities in the same area will have different roles in the 
process of economic development. Often, there will be a batch of cities with in-
tegrated and pivotal functions to coordinate and dominance the development of 
regional economy and promote the common development of cities and regional 
economies. A city with this kind of function is regarded as a central city in the 
development of regional economy. 

At present, most of the regional central cities in our country are provincial 
capitals or cities with special development advantages. However, the functions 
undertaken by other cities in the region are often ignored by researchers. There-
fore, this article will introduce the intensity model of central place function to 
measure the prefecture cities in Hubei Province. This theory was originally put 
forward by German economic geographer Chris Taylor in the early 1930s. It was 
measured according to the telephone index at the beginning. The principle is 
based on the selection of evaluation indicators, by calculating the proportion of 
city’s index and the average value of such index of all cities, obtain the functional 
index of the city. Lastly, all functional indexes are averaged to obtain the city’s 
central functional strength. After that, scholars in various fields continued to 
expand and improve the indexes, so they can use different indexes or compre-
hensive indexes for measurement. 
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Based on the previous studies, this paper applies the intensity model of central 
function to measure the urban centrality of 12 cities in Hubei province. There-
fore, select seven indexes to calculate the index N of city function: Year-end 
Population (n1), the proportion of tertiary industry employees in the total popu-
lation (n2), GDP (n3), Total retail sales of social consumer goods (n4), number of 
college students per 10,000 people (n5), the total social electricity consumption 
(n6), green coverage rate of built-up area (n7). The calculation method is shown 
in Equation (1): 

( )

1

;    1, 2, 12;  1, 2, 7
1

j
ij n

j
j

n
N i j

n
n =

= = =

∑
               (1) 

Sum up the number of functions and calculate the arithmetic average value of 
each city, that is the intensity value Z of central function, as shown in Equation 
(2): 

( )1 2 ;   1, 2, 12;  1, 2, 7
ij

i i ij
N

N N N
Z i j

j
+ + +

= = =


          (2) 

According to formulas (1) and (2), we can calculate the intensity value of 12 
prefecture cities in Hubei Province. The evaluation principle is: As each indica-
tor is a positive indicator, so in this paper, the value of the central function is al-
so a positive value. That is, the larger the value is, the more city functions are 
undertaken by the city in the province and the more prominent the center is. At 
the same time, the city is divided into four levels according to the natural crack 
classification method according to the specific intensity value of each city (if 

2ijN
Z > , it is first-level central city; if 0.9 2ijN

Z< ≤ , it is second-level central 
city; if 0.6 0.9ijN

Z< ≤ , it is third-level central city; if 0.6ijN
Z ≤ , it is forth-level 

central city), The specific results is shown in Table 2. 
The functional intensity and hierarchy of 12 prefecture cities in Hubei Prov-

ince are shown in Table 2. It can be concluded from Table 2: 
1) Due to its unique geographical location and political advantages, Wuhan 

plays an absolutely central leading role in the province. Its value is much higher 
than other cities, indicating that the development of Wuhan has strong econom-
ic radiation and is dominant in the process of economic development in Hubei 
Province; 

2) Wuhan has the highest intensity value, followed closely by Yichang, Xian-
gyang and Jingzhou. Although there is still a big gap between wuhan and these 
three cities, they also have a distinct central advantages and the driving force 
compared with other cities, indicating that these three cities have important po-
sitions that can not be ignored in the urban development process. 

3) Compared with the cities of first two levels, the intensity of central place 
function in Huangshi, Shiyan, Jingmen, Xiaogan, Huanggang and Xianning is 
not dominant, but each city has its unique development path. They have their 
own characteristics during the regional economic development, but the  
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Table 2. Central city classification of 12 prefecture cities in Hubei Province. 

 Wuhan Huang shi Shiyan Yichanga Xiangyang Ezhou Jingmen Xiaogan Jingzhou Huanggang Xianning Suizhou 

n1 1.864 0.597 0.782 0.902 1.342 0.248 0.677 1.185 1.484 1.671 0.668 0.579 

n2 1.096 0.837 1.100 0.996 0.851 0.722 0.969 0.919 1.144 0.868 1.336 1.162 

n3 4.521 0.547 0.539 1.406 1.405 0.308 0.588 0.608 0.665 0.655 0.433 0.325 

n4 4.738 0.563 0.595 1.046 1.117 0.250 0.490 0.747 0.902 0.776 0.392 0.384 

n5 5.937 0.711 0.731 0.755 0.451 0.686 0.347 0.381 0.867 0.320 0.692 0.123 

n6 5.512 0.957 0.602 1.076 0.891 0.940 0.595 0.270 0.618 0.135 0.234 0.172 

n7 1.116 0.918 1.032 1.178 0.913 0.924 1.138 0.629 1.114 0.731 1.066 1.242 

Zn 3.540 0.733 0.769 1.051 0.996 0.583 0.686 0.677 0.970 0.736 0.689 0.570 

Level first third third second second forth third third second third third forth 

 
economic radiation and driving capability of the surrounding areas are relatively 
weak. 

4) Ezhou and Suizhou due to its lower ijN
Z  value, the function of central 

place is weak and the driving effect on the regional economy is not obvious. The 
economic influence in the whole province is also relatively small. 

4. Comprehensive Evaluation of Urban Economy  
Development and Measurement of Economic Linkages 

4.1. Evaluation of Overall Strength of Urban Economy  
Development 

The calculation of the economic connection between cities must be based on the 
comprehensive economic strength of each city. When we select the index of 
comprehensive evaluation system of urban economy, considering the compre-
hensiveness of index selection, some indicators have the problem of information 
redundancy. In order to reduce information redundancy of the indexes, use the 
principal component analysis and the evaluation system to calculate the com-
prehensive economic strength value, because principal component analysis can 
reorganize the initial correlated variables into a group of irrelevant indicators, 
and then reduce the relevance of the indicators as well as the dimension. The 
result is shown in Table 3. 

From Table 4, we can see that in accordance with the principle that the initial 
eigenvalue is greater than 1, 5 new principal component factors are selected to 
replace the original 32 indicators to evaluate the comprehensive economic 
strength of the city. Moreover, from the cumulative contribution rate of va-
riance, it can be seen that the contribution rate of the five principal component 
factors is as high as 92.511% (far greater than the standard of 85%), indicating 
that the five principal component factors contain a large amount of information 
of the original indicator. The comprehensive economic strength can be well 
evaluated. 
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Table 3. Conclusion of principal component analysis. 

Component 
Initial Eigenvalues Rotated Square Sum Load 

Sum Variance% Accumulation % Sum Variance % Accumulation % 

1 21.066 65.83 65.83 20.095 62.796 62.796 

2 3.361 10.503 76.333 3.582 11.192 73.988 

3 2.373 7.417 83.75 2.372 7.414 81.402 

4 1.769 5.527 89.277 1.996 6.238 87.64 

5 1.035 3.234 92.511 1.559 4.871 92.511 

 
Table 4. The comprehensive economic score of 12 cities in Hubei Province. 

Wuhan Huangshi Shiyan Yichang Xiangyang Ezhou 

14.139 1.222 1.547 2.543 2.522 0.213 

Jingmen Xiaogan Jingzhou Huanggang Xianning Suizhou 

1.096 0.941 1.629 1.751 0.661 0.889 

 
Finally, taking the variance contribution of each principal component factor 

as a coefficient (As shown in Equation (3)), calculate the economic comprehen-
sive strength of each city, and the result is shown in Table 4: 

1 2 3 4 50.6583 0.10503 0.07417 0.05527 0.03234Y t t t t t= + + + +      (3) 

where Y  is the comprehensive score of the final economic strength of each 
city, 1t , 2t , 3t , 4t  and 5t  are the factor loadings of five principal compo-
nents respectively. 

4.2. Measurement of Urban Economic Linkages 

In order to measure the economic linkages between cities, this paper introduces 
the gravitation model of the predecessor [6]. The calculation method is shown in 
formula (4): 

( ) 2
ij i i j j ijR p v p v D= ∗ × ∗                  (4) 

where ijR  denotes the economic attractiveness of city i  to city j , ip  and 

jp  denote the population owned by each city, iv  and jv  denote the compre-
hensive strength of each city’s economic development, and ijD  denotes the 
geographical distance between the two cities. 

The formula is derived from Newton’s formula of universal gravitation and 
can be used to measure the economic linkage between the two regions. However, 
since the above formula do not consider the situation that there is a big differ-
ence between the development bases and development conditions of cities, the 
formulas need to be amended. Therefore, when we calculate the economic lin-
kage between the two cities, appropriate weigh ijk  ( )ij i i jk v v v= +  must be 
given. Taking the respective economic comprehensive strengths of the two cities 
as their weights, the actual economic linkage between the two cities can be better 
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reflected. Because each index in the formula is converted into non-dimensional 
variable, the meaning represented by the numerical values of each index only in-
dicates the degree of superiority and inferiority, not the optimal value of the ac-
tual distance, and non-dimensional variable can be compared horizontally and 
vertically. Therefore, the economic connection between cities can be calculated. 
Finally, the revised method of calculating economic linkages value is shown in 
formula (5): 

( ) ( )2 ,   ij ij i i j j ij ij i i jR k p v p v D k v v v= ∗ × ∗ = +          (5) 

Finally, take the original data of the total population at the end of each year, 
the score of economic comprehensive strength and the actual geographical dis-
tance of the cities (the geographical distance between cities takes the linear dis-
tance between Municipal Governments as the standard) into formula (5). Cal-
culate the economic linkages between 12 prefecture cities in Hubei Province, the 
economic linkage value is consistent with the evaluation principle of the func-
tional strength of the city center that the economic linkage value between cities 
is also a positive indicator, while the larger the value is, the closer the economic 
linkage between the two cities is the specific results are shown in Table 5: 

It can be seen from Table 5 that there is a great difference between the eco-
nomic linkages among cities. In order to facilitate the analysis, the degree of 
economic linkage is divided into 3 levels: 

1) If the economic linkage value ≥ 10, the cities are closely related. Like Wu-
han→Yellowstone, Wuhan→Yichang, Wuhan→Xiangyang, Wuhan→Xiaogan, 
Wuhan → Jingzhou, Wuhan → Huanggang, Wuhan → Xianning, Wuhan →

Suizhou, Huanggang→Huangshi and Huanggang→Ezhou. Wuhan, as the capi-
tal city of Hubei province, has all kinds of advantageous resources concentrated 
and has strong economic radiation function to other cities in the province. 
Therefore, wuhan has close economic linkage with the rest of the cities. In addi-
tion, the geographical space among Huanggang, Huangshi and Ezhou is rela-
tively close, it is easy to form a complementarity of the industries, so the eco-
nomic linkage between Huanggang and the other two cities are also very close; 

2) If 3 ≤ the economic linkage value economic contact value < 10, the cities 
are generally related. Like Wuhan→Shiyan, Wuhan→Ezhou, Wuhan→Jingmen, 
Huangshi→Ezhou, Huangshi→Huanggang, Yichang→Xiangyang, Yichang→
Jingmen, Yichang→Jingzhou, Xiangyang→Shiyan, Xiangyang→Jingmen, Xian-
gyang→Xiaogan, Xiangyang→Jingzhou, Xiangyang→Huanggang, Xiangyang→
Suizhou, Ezhou → Huanggang, Xiaogan → Wuhan, Xiaogan → Huanggang, 
Jingzhou→ Jinmen, Jinzhou→Xiaogan, Huanggang→Wuhan, Huanggang→
Xianning. Such economic linkages are relatively loose. Yichang and Xiangyang 
are the center of these linkage, Jingzhou and Jingmen act as auxiliaries. The 
economic radiation range is also more concentrated in mid-west or north-west 
of Hubei Province. It promoted the economic development by the way of point 
to area. 
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Table 5. The economic linkage values of the 12 prefecture cities in Hubei province. 

 Wuhan Huangshi Shiyan Yichang Xiangyang Ezhou Jingmen Xiaogan Jingzhou Huanggang Xianning Suizhou 

Wuhan 0 22 6 10 14 9 9 46 16 61 17 10 

Huangshi 2 0 0 1 1 3 1 2 1 8 2 1 

Shiyan 1 0 0 1 2 0 1 1 1 1 0 1 

Yichang 2 1 2 0 4 0 4 2 6 2 1 2 

Xiangyang 2 1 4 4 0 1 5 3 4 3 1 3 

Ezhou 0 1 0 0 0 0 0 0 0 3 0 0 

Jingmen 1 1 1 2 2 0 0 1 3 1 1 1 

Xiaogan 3 1 1 1 1 1 1 0 2 3 1 2 

Jingzhou 2 1 1 4 3 1 5 3 0 2 2 2 

Huanggang 8 11 1 1 2 21 2 5 2 0 4 2 

Xianning 1 1 0 0 0 1 0 1 1 2 0 0 

Suizhou 1 1 0 1 1 0 1 2 1 1 1 0 

 
3) If the economic linkage value < 3, the cities are weakly related, most of the 

linkages except the two levels above are in this category. Owing to their relatively 
simple economic structure and relatively far distance from the economic central 
city and the regional central cities, their economic links with other cities are also 
sparse and loose. For example, Xianning, as the southern gate of Hubei Province, 
is relatively far from Wuhan compared with the distance between Wuhan and 
Huangshi, Wuhan and Huanggang, Wuhan and Ezhou. There are also some re-
strictions due to its own geographical conditions like mountainous and hilly 
make Xianning less related to other cities. 

5. Conclusion 

The economic development of cities in the coastal provinces of China is rela-
tively balanced due to the support of the state policy and its exploration devel-
opment mode from point to area. However, in the central and western inland 
provinces, political, economic, cultural and other social resources are highly 
concentrated in capital cities due to historical traditions. This has often results in 
the monopoly of a city in one province. Through the above research, we can see 
that in the economic development of Hubei Province, Wuhan not only is the 
central city, but also maintains strong economic linkages with the other cities in 
the province. Exhausting the power of the whole province to build capital cities 
is not only detrimental to the sustainable development of the regional economy 
but also undermines the economic development of other cities in the province. 
Therefore, it is necessary to scientifically formulate plans for economic devel-
opment, coordinate the economic development among cities and make the eco-
nomic development of cities in the provinces have their unique path and cha-
racteristics. Only coordinated development of all the cities, can we promote the 
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further development of Hubei Province, and then promote the growth of the re-
gional economy in Central China. 
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