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The construction land includes urban land, rural residential areas, and other construction lands. The Wanjiang City Belt 
along the Yangtze River is a vital demonstration area for undertaking industrial transfer in China. With the accumulation 
of factors relative to economic development, the construction land has increased sharply, and the regional ecological 
security pattern is facing new challenges. After collecting the image interpretation data of multi-period land use of 
the Wanjiang City Belt, this work studies the characteristics of construction land change patterns since 1995. The 
driving mechanism was also analyzed based on the GIS platform, land use transfer matrix, expansion intensity index, 
hotspot analysis, and mathematical statistics. The results showed that: (1) From 1995 to 2015, the urban land and 
other construction lands in the Wanjiang City Belt have increased, but the rural residential areas decreased in 2010-
2015. The three types of lands had the most significant changes in 2005-2010, and the other construction land was 
particularly prominent. (2) The hotspots for construction land expansion are mainly in urban areas with rapid economic 
development such as Hefei, Wuhu, Maanshan, and Tongling, where the land-use changes most severely. (3) The 
driving factors for the shift in construction land area include natural and social factors. Among social and economic 
factors, the GDP, industrial added value, secondary output value, and urbanization rate are the main driving forces 
for changes. In the past 20 years, the construction of China’s Undertaking Industrial Transfer Demonstration Area has 
changed the optimal land allocation and intensive use mode in the region, providing the basis for resource development 
and utilization, economic development, and industrial structure adjustment.
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Patrón de cambio y mecanismo de conducción de terrenos de construcción en el área de empresas de transferencia industrial chinas:  
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El terreno de construcción incluye el terreno urbano, las áreas residenciales rurales y otros terrenos de construcción. 
El distrito industrial de Wanjiang, en la ribera del río Yangtze, es un área importante para llevar a cabo la transferencia 
industrial en China. Con la acumulación de factores relacionados con el desarrollo económico, el terreno de 
construcción ha aumentado considerablemente y el patrón de seguridad ecológica regional enfrenta nuevos desafíos. 
Después de recopilar los datos de interpretación de imágenes del uso de la tierra por períodos múltiples del cinturón 
de la ciudad de Wanjiang, este trabajo estudia las características del patrón de cambio de tierra de construcción desde 
1995 y su mecanismo de conducción basado en la plataforma SIG, matriz de transferencia de uso de la tierra, índice  
de intensidad de expansión, análisis de puntos críticos y estadísticas matemáticas. Los resultados mostraron que: (1) de 
1995 a 2015, el suelo urbano y otros terrenos de construcción en el cinturón de la ciudad de Wanjiang han aumentado, 
pero las áreas residenciales rurales disminuyeron en 2010-2015. Los tres tipos de terreno tuvieron los mayores cambios 
en 2005-2010 y el cambio en la otra zona de construcción fue particularmente prominente. (2) Los puntos críticos 
para la expansión de la zona de construcción se encuentran principalmente en áreas urbanas con un rápido desarrollo 
económico como Hefei, Wuhu, Ma’anshan y Tongling, donde el uso de la tierra cambia más severamente. (3) Los 
factores que impulsan el cambio del área de tierra de construcción incluyen factores naturales y sociales. Entre los 
factores sociales y económicos, el PIB, el valor agregado industrial, el valor secundario de producción y la tasa de 
urbanización son las principales fuerzas impulsoras de los cambios. En los últimos 20 años, la construcción del Área  
de Empresas de Transferencia Industrial chinas ha cambiado la distribución óptima de la tierra y el modo de uso 
intensivo en la región, proporcionando la base para el desarrollo y la utilización de recursos, el desarrollo económico 
y el ajuste de la estructura industrial.
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Introduction

A country and region will undergo a process of rapid industrialization and 
urbanization on the way to modernization. The expansion of construction land is 
always accompanied by this process as an important feature of industrialization 
and urbanization. With industrialization and urbanization, the current social 
economy is in a critical period of rapid transformation and development. In 
addition, the disorderly expansion of construction land in recent years has 
restricted the intensification of agricultural land management and neglected the 
benefits of environmental economy. The expansion of construction land has 
attracted high attention from scholars at home and abroad (Ye et al., 2013; Liu 
et al., 2016).

There are few studies on the expansion of construction land in foreign, and 
the related research mainly focuses on urban expansion. The expansion control 
theory of urban construction land originated in the early 20th century, including 
the unified planning, strict policy and laws and regulations. The urban land is 
divided into areas according to the land development plan, specifying the use of 
construction land in each area, building volume ratio, building density, building 
height, etc. (Seto et al., 2012). The concept and identification method of urban 
spatial form were proposed respectively (Boyce & Clark, 1964; Lee & Sallee, 
1970). ArLinghaus (1985) first proved the central theory of urban expansion 
through fractal theory. Frankhauser (1990) used the fractal theory to analyze 
the characteristics of urban expansion patterns and urban expansion. Batty et al. 
used the fractal theory to analyze the shape of urban expansion (Batty & Xie, 
1994). And in terms of urban expansion mode, Forman (1995) proposed the 
filling, edge and enclave. SDSS technology was utilized to construct the spatial 
decision support system, which is used to evaluate the driving factors of urban 
and rural construction land use (Xuan et al., 1996). Sharifi and Van Keulen 
(1994) used the GID and linear programming models to design and analyze 
the driving force of factors of urban and rural construction land use in decision 
support systems. American scholar Ventura et al. (1988) used the multi-purpose 
planning to analyze the driving force of rural residential areas, and obtained 
the driving influence on rural residential areas, which provides the scientific 
support for subsequent decision-making.

The domestic research on the construction land mainly focuses on 
the spatial characteristics of urban expansion at different scales, the driving 
mechanism of urban expansion and the impact of urban expansion on the 
environment. It scientifically guides the expansion of construction land 
and maintains urban ecological security. Wherein, the cities with the fastest 
expansion of construction land, such as Beijing, Shanghai, Guangzhou and 
Shenzhen, are studied in depth, analyzing the overall situation of urban land 
expansion at the national or regional scale (Chen & Wu, 2014; Liu, Liu, Kuang 
& Ning, 2016; Qu & Qiu, 2013; Xu et al., 2012). Chi and Hu (2011) used the 
Markov model to simulate the future changes of land resources in Chongqing, 
and played the leading role in the land use planning of Chongqing in the future. 
The SLEUTH model was utilized with GIS and RS technology, the simulation 
and prediction of the spatial expansion of Jiuquan City and Jiayuguan City 
were carried out, showing that the urban expansion under different scenarios 
is different (Jiang et al., 2017). Lv and Chen (2009) analyzed the relationship 
between manufacturing location selection and urban spatial reconstruction. 
Chen et al. (2014) taking Nanjing (the central city of the Yangtze River Delta) as 
an example, used the remote sensing and land using survey data and other data 
to study the expansion process, pattern and mechanism of construction land 
in metropolitan areas (Chen et al., 2014). Yao et al. (2018) used the dynamic 
change measurement methods of land use and land use multi-functional 
methods for the cities in the middle reaches of the Yangtze River from the 
perspective of socio-economic systems. Besides, they measured the spatial 
structure and internal function transformation of construction land use (Yao et 
al., 2018). With the advancement of science and technology, technical means 
such as aviation and remote sensing have been applied, with the trend, mode 
and driving force of construction land expansion analyzed. 

In recent years, with the emergence of environmental issues, 
domestic scholars pay attention to the relationship between land use change 
and environmental benefits. By integrating the time scales of social and 
environmental changes, the China’s cultivated land transformation and land 
consolidation have been studied, proposing the theoretical assumptions of 
China’s cultivated land transformation (Li et al., 2018; Qu et al., 2014). 
Therefore, the work measured the change of construction land in the Wanjiang 

City Belt by the remote sensing images of 1995, 2000, 2005, 2010 and  
2015, the detailed investigation and change data of land use from 1995 to 2015, 
and the GIS grid analysis method. In the process of expansion intensity, hotspot 
area and spatial transformation process, the work analyzed the evolution trend 
and reasons of construction land in the Wanjiang City Belt from 1995 to 2015.

Data sources and research methods

The land-use data comes from the Resource and Environmental Science 
Data Center of the Chinese Academy of Sciences (http://www.resdc.cn), and 
the socioeconomic data from the Anhui Statistical Yearbook. The main research 
methods are as follows:

Land use change rate

It is used to describe the change in a type of land use within a certain 
period, reflecting that the type of land use is affected by human activities. Its 
formula is:
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where Ki is the land use change rate of the land use of type i in the period 
from t1 to t2; St1 and St2 are the areas of the land use of type i in the initial and 
final stages of the study.

Spreading Strength Index (Sprawl Intensity Index)

The expansion strength index can reflect the expansion speed of a 
certain type of land within a region. By standardizing the land area of a certain 
type, the expansion strength index in the regional space can be obtained. The 
standardized value can be used for different research periods. The comparison 
between the growth rates of a certain type of land area in a region during the 
period can be expressed as:
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where Asii is the growth area of a certain type of land in different time 
periods; A the total area; T the year of the study period. The study area is divided 
into a total of 3,325 cell grids of 5 km*5 km, with the expansion strength index 
of each cell grid calculated. We can obtain the expansion strength index of the 
cell grids of the Wanjiang City Belt in 1995-2000, 2000-2005, 2005-2010 and 
2010-2015.

Hotspot analysis (Getis-Ord Gi*)

Hotspot analysis is generally used to identify the clustering of hot spots 
and cold spots in an area. By looking at the value of each element in the area and 
the value of its neighborhood, the z-score and p-value represent the clustering 
of hotspots and cold spots, and the results are often statistically significant. Its 
formula is as follows:
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County, Feixi County, Feidong County, Hefei City, Jin’an District, Shucheng 
County, He County and Dangtu County; the area has been reduced by more 
than 100 hectares. Due to the gradual development of the Wanjiang City Belt, 
the process of urbanization is also accelerating, and the rural population in most 
areas’ flocks to the towns, which reduces the area of rural settlements.

During the period 1995-2010, the area of construction land in most areas 
of the Wanjiang City Belt has decreased in small range, while in 2005-2015, 
the area of other construction land has increased significantly. Changfeng 
County, Feidong County, Wuhu City and other places have increased by more 
than 2,000 hectares, and the increase in most areas is more than 1,000 hectares. 
Since 2006, the Wanjiang City Belt has been included in the key development 
areas of the country’s central improvement strategy. Some large industrial areas 
have been gradually developed, including the construction of traffic roads and 
airports, which has increased the area of other construction land.

Analysis of the expansion strength of construction land in Wanjiang City Belt

The superposition analysis function in ArcGIS software was used to 
obtain the average expansion intensity of each city in the above 4 different time 
periods. The results are shown in the following Table 2.

Generally speaking, the construction land of the Wanjiang City Belt 
from 1995 to 2015 has always shown the continuous expansion. The overall 
expansion intensity index from 2000 to 2005 was the lowest in the study period, 
and its value dropped from 10.78 in the previous period to 4.78, with the urban 
expansion rate greatly delayed. However, the overall expansion intensity index 
from 2005 to 2010 increased rapidly to 28.92, which was about six times the 
growth rate from 2000 to 2005 (it is the highest in the study period). By 2010-
2015, it has dropped to a level similar to that from 1995 to 2000, dropping to 
10.69, and the rate of urban expansion has once again fallen sharply. 

From different cities, during the period of 1995-2000, Maanshan City 
had the highest urban expansion intensity, and its expansion intensity was as 
high as 25.5, about 15 times that of the lowest value of Chizhou City. It was 
followed by Chuzhou City and Hefei City (18.43 and 18.3), respectively. The 
areas with the highest expansion intensity index in 2000-2005 were Hefei City 
and Tongling City, with values of 10.67 and 9.2, respectively (Wang, 2013). 
The expansion strength index of all prefecture-level cities showed a significant 
decrease (below 5) except for Tongling City during this period. It was indicated 
that the expansion speed of construction land has been controlled during this 
period, and the degree of human activities tended to slow down. In 2010-2015, 
the expansion intensity index of each region has dropped significantly from the 
previous period, and it was similar to the initial period, showing a relatively 
gradual growth trend. 

(1) This trend is often attributed to two reasons. First, in the process of rapid 
and rapid development of the city, the city will encounter restrictions and reduce 
its own expansion speed to adapt to the local economic development. Secondly, 
with the development of the economy, people’s protection and management of 
the ecology has also been improved. The expansion of construction land has 
gradually been suppressed. These reasons lead to a sharp decline in the urban 
expansion intensity index of various cities after experiencing rapid growth.

Table 2. Various prefecture-level cities expansion strength analysis  
of Wanjiang City Belt

1995-2000 
Year

2000-2005 
Year

2005-2010 
Year

2010-2015 
Year

Anqing 2.06 4.01 17.21 5.79

Chizhou 1.69 1.05 16.72 7.64

Chuzhou 18.43 2.02 16.85 4.11

Hefei 18.3 10.67 45.71 16.25

Maanshan 25.5 5.69 52.78 19.91

Tongling 4.52 9.2 62.47 36.83

Wuhu 7.87 3.68 35.33 15.43

Xuancheng 3.17 1.19 13.88 2.56

LuAn (part) 3.32 4.55 17.28 11.51

Overall 10.78 4.78 28.92 10.69
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where xj is the expansion strength index of the j-th unit; wi j the spatial 
weight of the i-th unit and the j-th unit; n the total number of cells (Baruah 
& Pathak, 2011). The calculated G*

I represents the z-score. If it is statistically 
significant, the larger value means the higher value around the cell and the 
closer cluster, belonging to the hot spot region. The smaller value means  
the lower the value around the cell, and the more dispersed cluster, belonging 
to the cold spot region.

Construction land change pattern in the process of industrial transfer

Analysis of the characteristics of construction land use

The construction land includes urban land, rural residential areas, 
and other construction land. Table 1 shows the variation range of various 
construction land. The maximum change of all types of construction land is 
in C period (2005-2010), and the absolute value of area change is higher than 
those of other periods. With the same time of change, the land use is different, 
and the minimum value of urban land appears in period A (1995- 2000). The 
rural residential area is in the D period, and other construction land appears in 
the B period (2000-2005). 

Judging from the change rate of construction land area, other construction 
land is higher than the other two categories from 1995 to 2015. The size is 
as follows: other construction land> urban land> rural residential area (Hao 
& Chunjing, 2013). The maximum change rate of urban land and other 
construction land area appears in the C period, while the rural residential area 
is in the A period. The time when the minimum rate of change occurs is also 
different for each land use, and the urban land used in the A period is 8.8%. The 
rural residential area is in the D period, and other construction land appears in 
the B period.

Table 1. Changes in construction land in the study area

Type
Change amount (hm2) Rate of change (%)

ΔSA ΔSB ΔSC ΔSD KA KB KC KD

Urban land 3859.17 13088.47 45032.27 28308.98 8.80 27.44 74.08 26.75

Rural 
residential 

area
32036.17 4351.57 33448.80 -4005.90 8.73 1.09 8.30 -0.92

Other 
construction 

land
1634.29 1257.08 24064.21 12886.86 42.15 22.81 355.50 41.80

Note: δs in the figure is the area of the node at the next time minus the area of the 
node at the previous time; K is the rate of change; A is 1995-2000; B is 2000-2005; 
C is 2005-2010; D is 2010-2015; T is the total change from 1995-2015.

Using the spatial analysis function of ArcGIS, the area change of urban 
land, rural residential areas and other construction land in various areas of the 
Wanjiang City Belt is made into a spatial variation distribution map according 
to different variation ranges (See Figures 1 and 2).

The analysis of the following figures shows: (1) The area of urban land 
used has a small change in 1995-2005, and most of the areas have increased, 
but the increase is less than 100 hectares. During the period of 2005-2015, the 
urban land area of Feixi County has increased by more than 4,000 hectares, 
and the increase in other areas is less than 2,000 hectares. This is related to the 
construction of Hefei High-tech Zone in Feixi County and the main carrier of 
Hefei’s industrial development, which enables Feixi County to increase a large 
amount of construction land.

During the period of 1995-2010, the most areas of rural residential showed 
a small increase trend. Some areas such as Changfeng County, Dingyuan 
County, Feixi County and Feidong County increased by more than 2,000 
hectares. However, in 2010-2015, the area of rural residential reduction has 
increased a lot compared with the previous periods, especially for Changfeng 
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Figure 1. Changes in urban land in the four periods

Hot spot analysis of construction land expansion in research area

The above analysis only counts the average index of urban expansion 
intensity of different regions in the Wanjiang City Belt from the perspective 
of the city. It is impossible to judge which specific areas of the Wanjiang City 
Belt belong to the hotspots or cold spots of construction land expansion from 

the regional space. Through the hotspot analysis tool in ArcGIS, the expansion 
intensity index of each cell in the study area was calculated, and the result of 
expansion intensity hotspot analysis was obtained (See Figure 4).

We take the Yangtze River as the axis and Hefei as the core, with the 
advancement of urbanization; the location of the hotspots is also complex and 
changeable. However, the central urban area has always been the main hotspot 
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Figure 2. Changes in rural residential area during the four periods

distribution and expansion area. In addition, the cold spot area rarely appears, 
different from the trend of spreading development of hotspots. In 2010-2015, only 
a few cold spot areas appeared in the northern districts and counties of Hefei.

During the period of 1995-2000, the hotspots for construction land 
expansion in the Wanjiang City Belt were still in the northern part of the 

region. With Hefei as the center, the northward development was connected to 
Chuzhou, and the southeast was extended to connect Maanshan and Wuhu City, 
eventually forming a large U-shape agglomeration hotspot with high expansion 
strength. The hotspots with large expansion intensity mainly included Hefei 
City, Fengyang, Dingyuan, Quanjiao, Lai’an and other counties in Chuzhou, 
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Figure 3. Changes of other construction land in the four periods

including Hanshan and Hexian in Maanshan, Wuwei County and Wujiang 
District in Wuhu, and Daguan District of Anqing. Except for the districts of 
Hefei, Jiujiang District and Daguan District, others are all county-level units 
of cities. The areas with weak development foundations such as county towns 
were still the main development direction in the early urban expansion of the 
Wanjiang City Belt.

From 2000 to 2005, the hotspots of expansion strength agglomeration 
gradually dispersed, and Hefei City was still the main development of the 
core hot area. In addition, small hot spots appeared in Langya District and 
Tianchang City of Chuzhou, Huashan District, Yushan District of Maanshan, 
Yijiang District of Wuhu, Tongling County and its suburbs and Tongling City, 
Yixiu District, Daguan District, Tongcheng City and Huaining County of 
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Anqing, and Jin’an District and Shucheng County of LuAn. The hotspots with 
county-level units as the expansion direction were gradually transferred to the 
district units within the city, indicating that the spread and development of  
the city to the periphery was faster than the development speed of the county 
and surrounding towns during this period. Construction land around the city 
had been utilized.

In 2005-2010, while Hefei was still the core hotspot, there were also 
non-aggregating non-significant areas in the city center, and the surrounding 
areas such as Changfeng County and Feidong County also showed an 
agglomeration hotspots of expansion strength. Maanshan and Wuhu spread to 
the surrounding area. The hotspots in Tongling continued to agglomerate and 
expand. In addition, compared with the previous period, new hotspot clusters 

Figure 4. Expansion intensity hotspot analysis of Wanjiang City Belt from 1995 to 2015

have appeared in Fengyang County, Handan District, Xuanzhou District, and 
Guichi District, opposite in Jin’an District and Shucheng County, Yixiu District, 
Daguan District and Tianchang.

During 2010-2015, the hotspots in various regions have a narrow 
development trend. Most of the hotspots were located in the surrounding 
areas of cities, such as the urban areas of Hefei, Chaohu City, Yushan District 
of Maanshan, Jiujiang District of Wuhu, and Shizishan District of Tongling , 
Guichi District of Chizhou, Daguan District of Anqing and Yixiu District, and 
Xuanzhou District of Xuancheng. Other areas were basically insignificant 
areas, affected by economic restructuring and ecological protection policies. 
Construction land no longer blindly expanded, and the speed of urban expansion 
tended to be stable. In addition, for the first time at the junction of Hefei and 

a.1995-2000y b.2000-2005y

c.2005-2010y d.2010-2015y
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LuAn and the junction of Hefei and Chuzhou, there was a cold spot area with an 
expansion strength index, affected by the introduction of ecological protection 
policies. The unreasonable construction land had changed into ecological land 
during the construction process, with the improved ecological environment. The 
relationship between man and land had moved toward a friendly development 
direction.

Driving mechanism of construction land change in Wanjiang Cit Belt

There are many factors driving the change of construction land, including 
natural and socio-economic factors, such as the mentioned elevation, slope 
and climatic conditions. The socio-economic factors mainly refer to the 
macroeconomic conditions that affect the changes of the social environment, 
GDP and industrial added value, the output value of the second production,  
the output value of the three productions, the investment in fixed assets, and the 
total retail sales of social consumer goods. The polarization region of Wanjiang 
City Belt is in the subtropical zone—the terrain is dominated by plains, and the 
topography of the mountains and low hills intersect. The correlation measure 
is performed by selecting the correlation between the main socio-economic 
development indicators and the construction land area of the region. 

Table 3. Construction land and major economic development indicators of 
Wanjiang City Belt

y x1 x2 x3 x4 x5 x6 x7

1995 414544 864.19 178.9 306.4 412.48 252.01 286.46 22.57

2000 452074 1763.18 201.2 355.2 803.07 627.40 645.36 21.64

2005 470771 3562.46 1142.6 1080.2 1600.58 1416.39 1127.43 23.45

2010 573354 8904.99 6717.1 3756.3 4929.11 3040.25 2699.51 48.20

2015 611931 15650.31 16204.4 6845.4 8255.08 6105.28 5778.11 55.74

Table 3 shows a simple Pearson correlation analysis of construction land 
and other economic and social development indicators in the above five groups 
of data.

Table 4.  Pearson correlation between construction land and other  
economic factors

y x1 x2 x3 x4 x5 x6 x7

y 1

x1 0.967** 1

x2 0.923* 0.989** 1

x3 0.960** 0.998** 0.993** 1

x4 0.973** 0.999** 0.986** 0.999** 1

x5 0.949* 0.997** 0.992** 0.994** 0.992** 1

x6 0.937* 0.994** 0.996** 0.993** 0.989** 0.998** 1

x7 0.973** 0.963** 0.940* 0.969** 0.975** 0.940* 0.935* 1

Note: y is the construction land area; x1 the GDP; x2 the fixed asset investment; x3 
the industrial added value; x4 the second production value; x5 the third production 
value; x6 the social consumer goods retail sales; x7 the urbanization rate (%). **: 
Significantly correlated at the 0.01 level (both sides); *: Significantly correlated at 
the 0.05 level (both sides).

Table 4 shows that the construction land area has strong correlation 
with the above-mentioned types of economic development indicators, and 
the construction land use are expanded by the GDP, fixed asset investment, 
industry, secondary or tertiary services. Wherein, the GDP, industrial added  
value, secondary output value and urbanization rate are all significantly correlated 

at the level of 0.01 (on two sides). The main factors causing land change in the 
development of the undertaking industrial transfer area as Wanjiang City Belt 
are industries and cities, consistent with the industrialization and urbanization in  
the past 20 years. These two factors promote the region. The urbanization 
driven by industrialization and industrialization is the core driving force for 
the increase of construction land in the demonstration area for undertaking 
industrial transfer.

Conclusions

From 1995 to 2015, the changes in construction land in various areas of 
the Wanjiang City Belt are complex and diverse. By analyzing the variation 
characteristics of its spatial quantity and its factors, the following conclusions 
can be obtained.

From the area and extent of time and space changes in construction land, 
the area changes of urban land in the Wanjiang City Belt from 1995 to 2015 
was higher than the other two categories. The order of its size was as follows: 
urban land > rural residential area > other construction land. Among them, the 
urban land and other construction land area showed an increasing state at each 
time period, while the area of rural residential areas showed an increase state 
in the first three periods, and the last period of time D (2010-2015) decreased. 
The urban land area of the Wanjiang City Belt increased in small range in 
most areas from 1995 to 2005, and was less than 100 hectares. The change 
ranged from 2005 to 2015 was larger than 2,000 hectares. Rural settlements 
increased in most areas during 1995-2010, but continued to decrease during 
2010-2015. Other construction land area decreased in most areas in 1995-
2005, and increased in 2005-2015. In 2005, the state officially implemented the  
construction of new countryside. The Wanjiang City Belt was included in  
the key development areas of the national central rise strategy. Policy support 
and economic development were the main factors for its change.

From the perspective of the expansion of construction land, it has 
always shown a growing trend of outward expansion for nearly 20 years.  
The expansion strength index shows a trend of decrease, rise and decrease. The 
expansion between 1995 and 2005 was relatively flat. The overall expansion 
intensity index from 2000 to 2005 was the lowest in the study period, and its 
value dropped from 10.78 in the previous period to 4.78. The rate of urban 
expansion was greatly delayed. The overall expansion intensity index between 
2005 and 2010 increased rapidly to 28.92, which was the highest in the study 
period. The urban expansion rate in 2010-2015 was greatly reduced, and 
gradually became flat. Hotspots in various regions had a narrow development 
trend, and most were located in the surrounding areas of the city, such as the 
urban area of Hefei, Chaohu City, Yushan District of Maanshan, and Jiujiang 
District of Wuhu. Other areas were not significant. Under the influence of 
economic restructuring and ecological protection policies, construction land 
no longer expanded blindly, and the rate of urban expansion stabilized. In 
addition, due to the impacted of the ecological protection policy, unreasonable 
construction land had been changed into ecological land during the construction 
process. For the first time, at the junction of Hefei and LuAn and the junction 
of Hefei and Chuzhou, there was a cold spot area with an expansion intensity 
index. The ecological environment gradually improved, and the relationship 
between man and land tended to be friendly.

The two important driving factors for the change of construction land 
area include natural and social. Among them, GDP, industrial added value, 
secondary output value and urbanization rate are the main driving forces for 
changes in social and economic factors. As a strategic fulcrum for regional 
coordinated development, the Wanjiang City Belt is an important part of the 
Yangtze River Delta Urban Agglomerations. It is not only an important link for 
the coordinated development of East, Central and West, but also an important 
growth pole for the implementation of the strategy of the rise of the Central 
Region. The undertaking industrial transfer policies and economic development 
in China have led to changes in construction land in the region.

Acknowledgements

This work was funded by the National Natural Science Foundation of 
China (41571124).



223Change pattern and driving mechanism of construction land in China’s undertaking industrial transfer demonstration area:  
Taking the Wanjiang City Belt along the Yangtze River as an Example

References

Arlinghaus, S. L. (1985). Fractals Take a Central Place. Geografiska Annaler. 
Series B, Human Geography, 67(2), 83-88.

Baruah, D., & Pathak, K. (2011). Brownfield Redevelopment of Coal Mine 
Areas: A Study for an Alternate Land Use Solution. Journal of Mines, 
Metals and Fuels, 59(9), 280-293.

Batty, M., & Xie, Y. (1994). From Cells to Cities. Environment & Planning B: 
Planning & Design, 21(7), 31-31.

Boyce, R. R., & Clark, W. A. V. (1964). The Concept of Shape in Geography. 
Geographical Review, 54(4), 561-572.

Chen, J. L., Gao, J. L., Xu, M. Y., & Chen, W. (2014). Characteristics and 
mechanism of construction land expansion in Nanjing metropolitan 
area. Geographical Research, 34(8), 946-954. 

Chen, W., & Wu, Q. (2014). Economic Efficiency of Urban Construction 
Land and Its Influential Factors in Yangtze River Delta. Economic 
Geography, 34(9), 142-149. 

Chi, B., & Hu, S. G. (2011). Study on Prediction of Land Use Change in 
Chongqing Based on Markov Model. Journal of Anhui Agricultural 
Sciences, 39(26), 16206-16207. 

Forman, R. T. (1995). Land mosaics: the ecology of landscapes and regions. 
Cambridge University Press.

Frankhauser, P. (1990). Aspects fractals des structures urbaines. L’espace 
Géographique, 19(1), 45-69.

Hao, S., & Chunjing, L. (2013). Analysis of LUCC in Loess Plateau Based on 
PSR Model-A Case Study in Shanghuang Study Area in Guyuan City. 
BioTechnology: An Indian Journal, 8(7), 1009-1014.

Jiang, H. B., Shi, P. J., Li, Q. G., & Chen, Y. F. (2017). Integral urban spatial 
forecast of Jiuquan City and Jiayuguan City based on SLEUTH model. 
Journal of Arid Land Resources and Environment, 1, 25-31. 

Lee, D. R., & Sallee, G. T. (1970). A Method of Measuring Shape. Geographical 
Review, 60(4), 555-563.

Li, X. Y., Li, H. Y., Man, W. D., Mao, D. H., & Wang, Z. M. (2018). Process and 
Driving Factors of Urban Land Expansion in Harbin-Changchun City 
Cluster. Scientia Geographica Sinica, 38(8), 1273-1282. 

Liu, J. Y., Liu, W. C., Kuang, W. H., & Ning, J. (2016). Examining the influence 
of the implementation of Major Function-oriented Zones on built-up 
area expansion in China. Acta Geographica Sinica, 71(3), 355-369. 

Liu, Z., Huang, H.,  Wernersm S. E., & Yan, D. (2016). Construction area 
expansion in relation to economic-demographic development and land 
resource in the Pearl River Delta of China. Journal of Geographical 
Sciences, 26(2), 188-202. 

Lv, W. G., & Chen, W. (2009). Manufacturing Industry Enterprises Location 
Choice and the Urban Spatial Restructuring in Nanjing. Acta 
Geographica Sinica, 64(2), 142-152. 

Qu, A. X., & Qiu, F. D. (2013). The Process and Pattern of Urban Construction 
Land Expansion in Xuzhou. Scientia Geographica Sinica, 33(1), 61-
68. 

Qu, Y. H., Sun, S., & Chen, Y. R. (2014). The Expansion and Strategy of 
Controlling China’s Urban Construction Land. Resources Science, 
36(1), 1-7. 

Seto, K. C., Güneralp, B., & Hutyra, L. R. (2012). Global forecasts of urban 
expansion to 2030 and direct impacts on biodiversity and carbon 
pools. Proceedings of the National Academy of Sciences of the United 
States of America, 109(40), 16083-16088.

Sharifi, M. A., & Van Keulen, H. A. (1994). Decision support system for land 
use planning at farm enterprise level. Agricultural-System, 45(3), 239-
257.

Ventura, S. J., Niemann, B. J., & Moyer, D. D. (1988). Multipurpose Land 
Information System for Rural Resource Planning. Journal of Soil and 
Water Conservation, 43(3), 226-229. 

Wang, L. (2013). Thermal environment effect of land use change based on 
remote sensing and geographical information system. Information 
Technology Journal, 12(22), 6812-6816.

Xu, L., Zhou, Y., & Xu, B. S. (2012). Evaluation of Spatial Control Division 
of Construction Lands Based on Land Eco-environmental Quality. 
Bulletin of Soil and Water Conservation, 32(1), 222-226. 

Xuan, Z., Aspinall, R. J., & Healey, R. G. (1996). LUDDS: a knowledge-
based spatial decision support system for strategic land-useplanning. 
Computers-and Electronics-in-Agriculture, 15(4), 279-301. 

Yao, Y., Li, J. F., & Yang, Y. Y. (2018). Study on Social Economic Function 
Transformation and Coordination Evaluation of Urban Construction 
Land Use in Middle Reaches of Yangtze River. Areal Research and 
Development, 37(5), 128-133. 

Ye, Y. Y., Zhang, H. O., Liu, K., & Wu, Q. T. (2013). Research on The Influence 
of Site Factors on the Expansion of Construction Land in the Pearl 
River Delta, China: By Using GIS and Remote Sensing. International 
Journal of Applied Earth Observation & Geoinformation, 21(4), 366-
373.




