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Characteristics of Regional Differentiation of Urbani-
zation Development in Anhui Province
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Abstract On the basis of connotation of urbanization, by using SPSS factor analysis and cluster analysis, we establish index system of urbaniza-
tion development level and conduct quantitative analysis on development level of urbanization in 17 prefecture-level city of Anhui Province, in order
to find out the differentiation pattern of regional space of urbanization development in Anhui Province based on these. The results show that Anhui’s
difference of urbanization gradient is prominent. Classification of three clusters shows that the pattern of status quo of urbanization development in
Anhui Province is " dual-nucleus” and " two-stretches" ; classification of five clusters show that the pattern of status quo of urbanization development
in Anhui Province is " one-core" , " one- strip" and " three-region" . From five aspects, namely natural geography, transportation location, resources
distribution, economic development and administrative system, we analyze the reason and influencing factors of differentiation of urbanization devel-
opment in the region. The results of three clusters and five clusters show that there is great possibility that " dual-nucleus" changes into " individual-
nucleus” ; " one-core" and " one-strip" may evolve into " one-group” . We should foster the urban agglomeration in central Anhui; perfect structure
system in the perspective of integration and fostering; strengthen infrastructure construction and regional coordination system; elevate comprehen-
sive competitiveness and guide holistic development of regional economy; promote industrialization process and promote development level of ur-
banization.

Key words Urbanization level, Regional differentiation, Spatial pattern, Anhui Province, China

Urbanization is the result of social and economic develop- 1 Index selection, data source and re-
ment and the inevitable trend of history. It is not only the search method

process of transfer of population from rural areas to urban are- . .
. . . . 1.1 Establishment of index system and data source Based
as, but also the indicator reflecting quality and level of regional . i L
. . . on the content of urbanization, considering the principles of repre-
socio-economic development, and comprehensive progress of i o o o
i . . [1-2] sentativeness of indicators, possibility of quantification and the a-
economy, society, culture and ecological environment' ™. - . ] o )
. . . . L vailability of data, combined with urbanization status of Anhui
Using the single index of proportion of urban population in total . .
. N Province, and environmental features, from 4 aspects, namely
population to measure the level of urbanization is far from D A i o
- . urbanization of economy, urbanization of population, urbanization
enough, and we must build " composite indices" in order to full- ) o o
. . (35 . of life, and urbanization of landscape, we put forward 15 indica-
y reflect the quality of urban development quality . Urbani- L -
. . . . . . tors to establish index system of development level of urbanization
zation development in Anhui Province shows regional imbal- ) " . )
ance, and the differences among cities is very prominent. On in prefecture-level cities of Anhui Province (Table 1).
’ Data are from Statistical Yearbook of Anhui Province

the basis of connotation of urbanization, by using SPSS factor
) . » Dy using (2009)'" | and Statistical Yearbook of Construction in Anhui
analysis and cluster analysis, we establish index system of ur- Province'”!

banization development level and conduct quantitative analysis ) .
o . 1.2 Research method Because the dimension of selected
on development level of urbanization in 17 prefecture-level city - e . . . .
. . . ) . L indices is different, which will exert impact on the analysis re-
of Anhui Province, in order to find out the differentiation pattern . i
sults, so we first need to standardize the data, and then use

of regional space of urbanization development in Anhui Prov- . .

. . SPSS to conduct factor analysis on index data of development

ince based on these. We further scope out the cause and influ- . " . .
level of urbanization in prefecture-level cities of Anhui province

encing factors of regional disparity, in order to provide decision- . . )
. . . . . after standardization of data. After extracting the main factor,
making basis for promoting coordinated development of regional . o .
o . . we get rotated factor matrix of principal factors by maximization
urbanization in Anhui Province. : . - )
of variance and orthogonal rotation on initial factor matrix, and
conduct classification and comparison of principal factors on in-
dices, calculation of total scores and ordering™®’.
In order to make the results of factor analysis further clear,
we use SPSS to conduct cluster analysis on factors of total

Received: April 11, 2011 Accepted. April 21, 2011
Supported by Social Sciences Program of Anhui Province Office of

Education Humanities (2009sk445 ) ; Postgraduate and Doctoral Foun- Séores of aII. Cltl,es’ and try to winkle out the d.|fference of re-
dation of Anhui Construction Industry Institute in 2009. gional urbanization development by agglomerating these sam-

« Corresponding author. E-mail; hatawind2008 @163. com ples according to similarity and comparing these clusters.



108 Asian Agricultural Research

2011

Table 1

The index system of development level of urbanization in 17 prefecture-level cities in Anhui Province

Objective Type of index

Specific index

Development level of urbanization Urbanization of economy

Urbanization of population

Urbanization of life

Urbanization of landscape

Per capita GDP //yuan

Per capita gross industrial output value //yuan

The proportion of output value of the tertiary industry in GDP // %

Per capita local fiscal revenue //yuan

The proportion of non-agricultural population in total population // %
The proportion of employees in the secondary industry and the tertiary
industry // %

Amount of people who receive junior college education per 0.1 million
people // people

Population density // people/km?

Public transportation vehicles per 10 thousand people //amount

Per capita throughput of post and telecommunications // yuan

Disposal rate of urban sewage /%

Disposal rate of household garbage /%

Per capita area of urban road//m?

Per capita area of green space and garden/m’

Coverage rate of forestation in built-up area /%

2 Results and analysis

2.1 Factor analysis and cluster analysis According to the
principle of eigenvalue greater than 1, we extract 4 principal
factors, and the eigenvalue of all factors is 8. 281, 2. 012,
1.663 and 1. 264 respectively, the contribution rate is 55.
209% , 13.415%, 11.089% and 8.428% respectively, and the
cumulative contribution rate reaches 88.142%.

The rotated principal factor matrix is shown in Table 2. The
indices of per capita GDP,per capita gross industrial output val-
ue,per capita local fiscal revenue,the proportion of non-agricul-
tural population in total population,the proportion of employees
in the secondary industry and the tertiary industry, amount of
people who receive junior college education per 0.1 million peo-
ple,public transportation vehicles per 10 thousand people and
per capita throughput of post and telecommunications have big
absolute value of load on the first principal factor ( F,), which
can reflect the main connotation of development level of region-
al urbanization and can be as the comprehensive evaluation on
urban economic development and residents’ life quality, so the

first principal factor can be named as urban modernization lev-
el; indices of per capita area of urban road and disposal rate of
household garbage have relatively big absolute value of load on
the second principal factor( F, ) ; indices of disposal rate of ur-
ban sewage, per capita area of green space and garden and
coverage rate of forestation in built-up area have relatively big
absolute value of load on the third principal factor( F, ), which
are the comprehensive evaluation of facility environment en-
joyed by residents; indices of the proportion of output value of
the tertiary industry in GDP and population density have rela-
tively big absolute value of load on the fourth principal factor
(F).

The total scores and ordering of prefecture-level cities in
Anhui Province can be seen in Table 3, and the total scores are
plus or minus. As for the data, being that the data we analyze
data are the standardized data after processing, so plus means
that the urbanization development level is above the average
level of whole province; minus means that the urbanization de-
velopment level is below the average level of whole province.

Table 2 The rotated factor matrix of principal factors of development level of urbanization in Anhui Province

Index F, F, F, F,
Per capita GDP 0.969 0.006 0.124 0.122
Per capita gross industrial output value 0.925 0.049 0.124 0.248
The proportion of output value of the tertiary industry in GDP —-0.246 -0.339 0.150 -0.670
Per capita local fiscal revenue 0.955 0 0.152 0.107
The proportion of non-agricultural population in total population 0.851 0.165 0.246 0.301
The proportion of employees in the secondary industry and the tertiary industry 0.824 0.106 0.192 0.415
Amount of people who receive junior college education per 0.1 million people 0.910 0.238 0.132 0.093
Population density 0.159 -0.063 0.101 0.917
Public transportation vehicles per 10 thousand people 0.931 0.038 0.218 0.062
Per capita throughput of post and telecommunications 0.944 0.021 0.106 -0.073
Disposal rate of urban sewage 0.060 -0.192 0.842 0.317
Disposal rate of household garbage 0.229 0.899 -0.107 0.102
Per capita area of urban road 0.069 -0.962 -0.113 -0.030
Per capita area of green space and garden 0.529 0.074 0.661 -0.197
Coverage rate of forestation in built-up area 0.444 0.240 0.737 -0.262
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Table 3 The scores of four principal factors and total and ordering

City Total Ordering City Total Ordering City Total Ordering
Hefei 0.637 99 4 Huainan 0.365 41 5 Xuancheng -0.18574 9
Huaibei 0.098 59 6 Chuzhou —-0.330 53 12 Tongling 1.458 30 1
Bozhou -1.002 31 17 Luan -0.512 39 14 Chizhou -0.198 23 10
Suzhou -0.607 79 15 Ma’anshan 1.189 13 2 Anqing —0.164 46 8
Bengbu -0.214 50 1 Chaohu —-0.381 05 13 huangshan —-0.146 65 7
Fuyang —-0.672 64 16 Wuhu 0.666 84 3

Table 4 The classification results of three clusters and five clusters

Amount of cluster Type City

Three clusters The first type
The second type
The third type
The first type
The second type
The third type
The fourth type

The fifth type

Five clusters Tongling, Ma’anshan

Wuhu, Hefei, Huainan

Bozhou

Tongling, Ma’anshan, Wuhu, Hefei
Huainan, Huaibei, Huangshan, Anging, Xuancheng, Chizhou, Bengbu, Chuzhou, Chaohu
Luan, Suzhou, Fuyang, Bozhou

Huaibei, Huangshan, Anging, Xuancheng, Chizhou, Bengbu, Chuzhou
Chaohu, Luan, Suzhou, Fuyang

In the analysis of clustering, we adopt two methods of
three clusters and five clusters, and the result of clustering can
be seen in Table 4.

2.2 The analysis of spatial pattern of urbanization devel-
opment in prefecture-level cities of Anhui Province

2.2.1 Differentiation characteristics of regional development.
Table 3 shows that the city with the highest total score is Ton-
gling City, reaching 1.458 30, while the city with the lowest to-
tal score Bozhou City, only reaching — 1. 002 31. They are
greatly different from each other, and the difference of regional
urbanization development of Anhui Province is prominent.
Based on the natural conditions, Anhui Province is divided into
northern, central and southern regions (Fig.1). In the light of
results of three types of clusters (Table 4) , the south includes
3 first-type cities and 4 second-type cities; the central region in-
cludes 1 first-type city, 4 second-type cities and 1 third-type cit-
ies; the north includes 1 second-type city and 3 second-type
cities. In the light of results of five types of clusters (Table 4),
the south includes 2 first-type cities, 1 second-type city and 4
third-type cities; the central region includes 2 first-type cities, 2
second-type cities and 2 third-type cities; the north includes 1
third-type city, 2 fourth-type cities and 1 fifth-type city.

According to the results of factor analysis and cluster anal-
ysis, we analyze the regional difference of urbanization devel-
opment in Anhui Province, which indicates that the urbanization
development of the southern, central and northern Anhui Prov-
ince takes on gradient difference: the urbanization development
of the south excels that of the central regions prominently,
while the urbanization development of central regions excels
that of the north, taking on gradient difference. Meanwhile,
there is a gap between Wuhu, and Ma’anshan and Tongling;
Chaohu, located beween Hefei, and Ma’anshan, Wuhu and
Tongling, as one link, will have advantageous location in the
future development. In the analysis of three clusters and five
clusters, some cities are steady, at the same level. For in-
stance, four cities of Anging, Chizhou, Huangshan and Xu-
ancheng, and three cities of Huaibei, Bengbu and Chuzhou in

two kinds of classification methods, are at the same level.
From the level of whole province, they are at the medium level;
Lu'an and Fuyang are at the same level in two kinds of classifi-
cation methods, but at the low level.

ongling

Yuancheng #*

hizhon South

Huangshan

Fig.1 The regions of the north, the middle and the south
2.2.2 Spatial pattern of regional development. In the light of
the three clusters (Fig.2), the " dual-nucleus" , namely the
center of Hefei and the center of Ma’anshan, Wuhu and Ton-
gling as the radiation point, coupled with the " two-strips" , pro-
motes the holistic economic development in the region. If we
raise the level of Chaohu City, it will connect two nuclei and
form big " single-nucleus" within Anhui Province. In the light of
the five clusters ( Fig. 3), it forms two high-level regions,
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Fig.2 Classification of three clusters

First-type cities [
Second-type cities
Third-type cities |l

Fig.3 Classification of five clusters
namely the central circle of Hefei and Huainan, regions along
river of Ma’anshan, Wuhu and Tongling, which have become
the important development polar of Anhui Province. If we raise
the level of Chaohu City, then the foregoing two regions will be-
come the biggest core of Anhui Province. If we consider the city
cluster along the river, then Hefei, Huainan, Bengbu,
Ma’anshan, Wuhu, Tongling, Anging, Chizhou and Xuancheng

will become the most important city cluster of Anhui Province.
The key development regions of province in the short run (2004
—2010) are T-shape urban dense development regions in-
tegrating Ma’anshan, Wuhu, Tongling, Hefei, Chaohu and
Wuhu; the key development regions of province in the long run
(2010 —2020) are the golden delta which takes urban strip a-
long river as focus and takes Hefei, Ma’anshan, and Anqing as
vertex. In the comparative analysis of results of two clusters,
we can demonstrate the overall development strategy of three
big urban clusters.

In three clusters, there is great possibility that " dual-nucle-
us" changes into " individual-nucleus" and the pattern of status
quo of urbanization development in Anhui Province is " dual-nu-
cleus" and " two-stretches" ; in five clusters, the pattern of sta-
tus quo of urbanization development in Anhui Province is " one-
core" , " one-strip” and " three-region" , the difference among
cities is clear and the evolution tendency of regional pattern of
urbanization development is prominent; " one-core", " one-
strip" can evolve into " one-cluster" , namely the central urban
cluster of Anhui Province; in three regions, the south and the
west of Anhui Province show clear pattern of status quo, and the
cities in the northeastern Anhui Province have big difference.
2.2.3 Analysis of reason of difference. Urbanization not only
means that the number of cities and population increase, but
also means that the urban modernization level is elevated. It
represents the high-level stage of urbanization development'’.
In terms of total score, the top six cities are Tongling,
Ma’anshan, Wuhu, Hefei, Huainan and Huaibei. In the factor
analysis, the first principal factor has high scores, namely the
level of urban economic development and quality of residents’
life is high; at the same time, as the weight of the first principal
factor ( contribution rate) is biggest, so their total score tops
the list.

Ma’anshan, Wuhu, and Tongling, along the river, leading
to sea, in the central and central China, connected with Yan-
gtze River Delta, are geographically adjacent, with outstanding
location advantage. The steel production of Ma'anshan, the
copper processing of Tongling, and the construction materials
and automobile manufacturing of Wuhu, promote development
of industrialization and accelerate the urbanization process,
which is obvious in five clusters. However, there is still a gap
between Wuhu, and Ma’anshan and Tongling, the five cluster
reflected obvious.

Hefei, located in central Anhui, the political, economic,
scientific, educational and cultural center and transportation
hub, has the important geographical advantage of connecting
the east and the west, the north and the south, and linking the
Central Plains. Meanwhile, Hefei is also an important comprehen-
sive industrial city in whole province, and a " technology city" .
Therefore, Hefei has great appeal to attracting the accumula-
tion of population, and its urbanization level is increasingly
promoted ™.

In terms of total scores, Hefei ranks No. 4, and there may
be several reasons as follows. firstly, in comparison with
Ma’anshan, Wuhu and Tongling, the geographic location of
Hefei is relatively poor and the area of Hefei is relatively big;
secondly, in comparison with Ma’anshan, Wuhu and Tongling,
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the advantage of Hefei is the political and cultural center of
whole province. The choice of indicators is weak in this regard,
for example, the volume of books per hundred people own is
not listed, due to the statistical reason.

Huainan and Huaibei are important energy bases of coal
energy in east China, their urbanization level is relatively
high!™!. In addition, the role of the transportation hub of Beng-
bu, tourism of Huangshan, convenient transportation of
Chuzhou convenience and so on make the development poten-
tial of urbanization in these regions immense.

Four cities with composite score at the bottom of list are
Luan, Fuyang, Suzhou, and Bozhou. Due to slow develop-
ment of economy and low level of development, the first princi-
pal factor of them scores little.

Although they have relatively high scores on several indi-
vidual factors, they trail other cities on the list. As for the cen-
tral region, particularly the northern city, although they develop
significantly, it has not yet fundamentally changed the pattern of
underdevelopment.

2.2.4 Analysis of influencing factors

2.2.4.1 Difference of natural geographic conditions. The nat-
ural geographical condition of one city is the prime condition of
urban development which we must consider. The central and
eastern Anhui Province are in plains, while the western Anhui
Province is in mountains and hills, and we clearly know that the
former is more beneficial to foreign exchange and development
as against the latter; the east and the southeast borders Jiang-
su and Zhejiang, adjacent to the Xuzhou city circle, Nanjing city
circle, city circle of Suzhou, Changzhou and Wuxi, and Hang-
zhou city circle, which is beneficial to promoting urbanization
level. In addition, some cities boast the unique landscape and
culture, which have brought considerable development potential
for city. For example, Huangshan City is a famous tourist city,
and tourism industry becomes an important pillar for urban de-
velopment.

2.2.4.2 Difference of transportation location conditions. Traf-
fic location plays an irreplaceable role in regional development,
and almost the planning of all productive forces is carried out a-
long the lines of communication, which strengthens the city’s
internal and external contact. For example, Ma’anshan, loca-
ted in southeastern Anhui Province, close to the " Yangtze Riv-
er Delta" , driven by " Yangtze River Delta" , near the " Golden
Waterway" of Yangtze River, associated with the rail and high-
way along river, has outstanding advantage of traffic location;
driven by " Yangtze River Delta" , its economic exchange and
cooperation are strengthened and its urbanization level is rapid-
ly promoted. In contrast, inland areas of Anhui Province, such
as Fuyang and Lu'an, have relatively poor advantage.
2.2.4.3 Difference of mineral resources distribution. Abun-
dant mineral resources offer great power for the development of
urban construction and industrial development, which is condu-
cive to the concentration of population, and elevation of urbani-
zation level. For example, Ma’anshan is the new steel industri-
al city rising from the late 20th century; Tongling is one of the
birthplaces of Chinese bronze culture, and so far the largest
China’s famous ancient copper mining and smelting base found
in southern areas.

2.2.4.4 Difference of economic development level. Different
basis of the urban economy, leads to the different industrial
structure of city, different degrees of population concentration,
and clear difference of urban construction and development.
For example, Hefei has good economic foundation, and its pro-
portion of secondary industry and tertiary industry is significantly
higher than that of Bozhou, Suzhou and other cities. As the
degree of population concentration and urban attractiveness are
prominently different, so the direction of urban development di-
verges and there is a big gap of the level of urbanization.
2.2.4.5 " Small horse drags big cart" in administrative sys-
tem. In city, it universally practises system of using city to drive
county, and most of the counties have low-level economic de-
velop, forming the phenomenon of " small horse drags big cart"
in administrative system. It makes the overall level of urbaniza-
tion low, and thereby causes inter-city differences on the level
of urbanization™’.

3 Conclusion and suggestions

The research on characteristics of regional differentiation of
urbanization development in Anhui Province shows that the re-
gional pattern of urbanization development of Anhui Province is
that the development of the northern, central, southern Anhui
Province is uneven, the southern region better than the central
region, and the central region better than the northern region;
the spatial pattern in three clusters is the state of " dual-nucle-
us" and " two-strip" , and the spatial pattern in five clusters is
the state of " one-core" , " one-strip" and " three-region". No
matter the " dual-nucleus" in three clusters or " one-core" ,
" one-strip" in five clusters, they tend to integrate; there is ob-
vious great gradient difference of urbanization development lev-
el of all cities within regions.

In order to promote the development level of urbanization
in Anhui Province, we should scope out their own conditions
and the problems they confront, and put forward corresponding
countermeasures and measures, so as to eliminate internal
differences and achieve regional harmony.

The fostering and development of city group is the main
form of promoting urbanization development. In three clusters,
there is great possibility that " dual-nucleus" changes into " indi-
vidual-nucleus" and the pattern of status quo of urbanization
development in Anhui Province is " dual-nucleus" and " two-
stretches" ; in five clusters, the pattern of status quo of urbani-
zation development in Anhui Province is " one-core" , " one-
strip" and " three-region" , the difference among cities is clear
and the evolution tendency of regional pattern of urbanization
development is prominent; " one-core" , " one-strip" can evolve
into " one-cluster" , namely the central urban cluster of Anhui
Province; in three regions, the south and the west of Anhui
Province show clear pattern of status quo, and the cities in the
northeastern Anhui Province have big difference.

We should foster the urban agglomeration in central Anhui;
perfect structure system in the perspective of integration and
fostering; strengthen infrastructure construction and regional
coordination system; elevate comprehensive competitiveness
and guide holistic development of regional economy; promote

(To page 116)
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industrialization process and promote development level of ur-
banization. In addition, we should consider the difference of
natural geographic conditions, transportation location condi-
tions and resources conditions and different urban economic
basis; select different development modes; establish industri-
al spatial structure; foster development axis; elevate rapidly
the economic development level and life standard of city so as
to elevate the urbanization level comprehensively.

References

[1] LI DH. Urban Planning , 3 ed[ M]. Beijing: China Architecture &
Building Press, 2001. (in Chinese).

[2] ZHAO YX. District analysis Of Shandong Province urbanization de-
velopment[J]. Northern Economy 2007(6) : 56 —57. (in Chinese).

[3] OU XJ. On the difference of urbanization level of cities and counties
in Jiangsu Province[ J]. Modern Urban Research, 2006, (3) .45 -
50. (in Chinese).

[4] CHANG ZL. Urbanization of the spatial difference in Jiangxi Prov-
ince[ J]. Economic & Trade Update, 2008(3):116 —118. (in Chi-
nese).

[5] SUN YF, YU HP. Development and characteristics of urbanization in
Jiangsu Province[ J]. Social Sciences in Nanjing, 2004 (1). 91 -
96. (in Chinese).

[6] Anhui Bureau of Statistics; National Bureau of Investigation Corps of
Anhui Anhul statistical yearbook [ M] Beijing: China Statistics
Press, 2009. (in Chinese).

[7] XIE ZP. Anhui province construction statistical yearbook[ M]Beijing :
China Statistics Press, 2002. (in Chinese).

[8] TAN RB, MEI XR. SPSS Statistical Analysis Tutorial[ M]. Beijing:
Science Press, 2007. (in Chinese).

[9] XUAN GF, XU JG, ZHAO J. Study on the synthetic measurement
of the urbanization level in Anhui Province[ J]. Areal Research and
Development, 2005(3) ; 47 —51. (in Chinese).

[10] FAN GH. Study on regional difference of urbanization level in Anhui
Province[ J ]. Resource Development & Market, 2007, 23 (9).
815 -817. (in Chinese).

About CABI Full Text

Centre for Agriculture and Bioscience International( CABI)is a not-for-profit international Agricultural Information Institute with
headquarters in Britain. It aims to improve people’s lives by providing information and applying scientific expertise to solve prob-
lems in agriculture and the environment. CABI Full-text is one of the publishing products of CABI.

CABI’s full text repository is growing rapidly and has now been integrated into all our databases including CAB Abstracts,
Global Health, our Internet Resources and Abstract Journals. There are currently over 60,000 full text articles available to ac-
cess. These documents, made possible by agreement with third party publishers, have been specially digitized and 75% of the

content is not available electronically anywhere else.
Full Text facts

full text for over 60,000 records from over 370 journals and 400 conference papers;
50% journal articles, 50% conference papers and other grey literature;

80% of the articles are in English;
spans journals from over 56 countries;

over 75% of journals aren’t available online from any other source.

For more information, please sign in http.//www. cabi. org/



