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Ecosystem service value Cultivated land Garden land Forests Grassland Built-up land Water bodies Unused land
£ Food production 516.78 196.38 170.54 222.22 0 273.89 10.34
JE R FLA P Raw materials 201.54 863.02 1540.00 186.04 0 180.87 20.67
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Table 2 Results of bivariate spatial correlation between urbanization and ecosystem service value
g . B IMRS
. JavEpRYas [ N N, " Y FEAY R, =
T 1 M URE KT et G LY RRIEE i
S Food Gas Climate Water Waste Soil R 53t Ecosystem
Urbanization . Raw ; . . ; Biodiversity - .
production . regulation  regulation regulation treatment conservation . Leisure service
materials maintenance value
ADj;JJ(A;ﬁ,f/t * *k Hk *k ok H * *
Population —0.1542 —0.2698 —0.2702 —0.2591 —0.0663 —0.0008 —0.2727 —0.2489 —0.1782 —0.2065
urbanization
Spatial —0.0842 —0.2834 —0.2813 —0.2607 —0.0365 0.0456 —0.2716 —0.2480 —0.1695 —0.1925
urbanization
ZaYFIRAIL . . . . .
Economic —0.0937 —0.1457 —0.1468 —0.1363 0.0059 0.0387 —0.1518 —0.1267 —0.0673 —0.0933
urbanization
Living —0.0870 —0.3001 —0.2985 —0.2724 —0.0054 0.0812 —0.2894 —0.2560 —0.1527 —0.1883
urbanization

e R BRI IE AT B 99%MN95%IN,  AHSCHE & B ¥ . Moran’s e 5L WIEE[T] 4—0.0263

Note: ** and * means that the correlation is significant when confidence interval is at 99% and 95%, respectively. The mathematical expectation of Moran’s I is -0.0263.
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Spatial correlation characteristics of urbanization and land ecosystem
service value in Wuhan Urban Agglomeration

Yao Xiaowei!, Zeng Jie”, Li Wangjun®
(1. School of Public Administration, China University of Geosciences, Wuhan 430074, China; 2. Faculty of Earth Resources, China University
of Geosciences, Wuhan 430074, China; 3. College of Public Management, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: As one of the largest developing countries in the world, China has entered an accelerating period of
urbanization with significant growth of economy and population. However, the ecological and environmental issues have
directly threatened the sustainability of social and economic development in the country. In order to promote ecosystem
quality in the high-speed urbanization process as well as provide scientific and feasible basis for differentiated and
sustainable land use, this paper tried to explore the spatial correlation between urbanization and ecosystem service value
(ESV). In the research, a metropolitan region in Central China called Wuhan Urban Agglomeration was selected as the
study area. Located in the middle reaches of the Yangtze River, it is one of the most important regions with abundant
agricultural and industrial products. According to the 4 aspects of urbanization concept involved population growth,
economic development, urban space expanding and life quality improvement, 4 indicators, including proportion of urban
permanent residents, proportion of built-up land, output proportion of non-agro industries and per capita disposable
income of urban resident, were adopted to measure the levels of population urbanization, spatial urbanization, economic
urbanization and living urbanization respectively. These data were collected from Hubei Statistical Yearbook in 2011.
The land use data were derived from land use survey in 2010 and the outputs of crops in the study area were also
calculated based on statistical data. The ESV of each land use type in Wuhan Urban Agglomeration was evaluated based
on Costanza’s evaluation formula and “equivalent value of ecosystem services per unit area in China”. Both the spatial
characteristics of urbanization and the ESV of all the 39 units were analyzed at the county level. Then the correlation
between urbanization and ESV was calculated by utilizing bivariate spatial autocorrelation method. The results showed
that the levels of urbanization and ESV in the study area both varied obviously in different areas. Urbanization was
characterized by a structure with double centers and decreasing outward from centers, where the western area was
basically higher than the eastern area. As to the ESV per hectare, the counties in the south hilly region were clustered to
be the highest group. However, the lowest group was the counties clustered in the west and northwest region in Jianghan
Plain, not the big cities such as Wuhan or Huangshi, probably because this area was located in a main crop production
region with much lower forest coverage. According to the bivariate spatial autocorrelation analysis, population
urbanization was discovered to have the strongest negative correlation with ESV, followed by spatial urbanization and
then living urbanization. Specifically, spatial urbanization and living urbanization had the most significant negative
correlations with raw materials value, and the negative impacts of population urbanization, spatial urbanization and
living urbanization on gas regulation value and soil conservation value were also very obvious. What’s more, the
bivariate LISA figures between different urbanization indicators with ESV had similar spatial characters. The high-low
clusters were located in the central part of Wuhan Urban Agglomeration, whose economy was more developed. The
low-high groups mainly gathered in the southern mountainous areas and in the northern Dabie Mountain areas. The
research can provide important decision-making basis for regional new-type urbanization and ecological protection in
future.

Key words: land use; ecology; correlation theory; ecosystem service value (ESV); urbanization; bivariate spatial
autocorrelation; Wuhan Urban Agglomeration



