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Spatial interaction between urbanisation and ecosystem services: A case study in
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Abstract: Exploring the spatial interaction between Ecosystem Services ( ESs) and urbanisation can provide a new
perspective for urban development and protection. Taking the Changsha-Zhuzhou—Xiangtan ( CZT) urban agglomeration as a
case study with reference to its land use and social economy in 2015 this paper employs grid analysis and a spatial
autocorrelation model to analyse the spatial relationships between urbanisation and ESs. The results show that: (1) The
spatial distribution of the levels of urbanisation are characterised by evident regional differences within the CZT urban
agglomeration with the level of urbanisation decreasing from urbanised areas to urbanising areas and to ecological
conservation areas. ( 2) The spatial distribution pattern of ESs influenced by the level of urbanisation and land use change

showed a obvious difference with the values associated to ESs gradually increasing from the urban centres to the
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peripheries. ( 3)

mechanisms urbanisation in urbanised areas urbanising areas

Urbanisation and individual ESs show significant negative correlation. Due to the different driving

and ecological conservation areas had significicantly

different impacts on the individual ESs. ( 4) Four spatial correlation types between individual ESs and urbanisation levels in

the CZT urban agglomeration are identified. High-High areas and Low-.ow areas are scattered throughout the study area

but cover only a small portion of it; HighJ.ow areas are concentrated in the southwest of Xiangtan County and southeast of

Zhuzhou County and cover a larger proportion of the study area; Low-High areas are concentrated in the cities within the

urban agglomeration and as such they are widespread and cover large areas.

Key Words: ecosystem services; urbanisation; spatial autocorrelation; Changsha-Zhuzhou—Xiangtan urban agglomeration
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Fig.1 Study area
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Table 1 Ecosystem services value coefficients per unit area of land use types
Land use type
Ecosystem services function
Cultivated land Forest land Grass land Water body Unused land
Gas regulation 2773.58 16641.50 5778.30 1964.62 231.13
Climate regulation 3736.63 15678.45 6009.43 7935.53 500.79
Water conservation 2966.19 15755.50 5855.34 72305.78 269.65
Soil formation and protection 5662.73 15485.84 8628.93 1579.40 654.87
Waste treatment 5354.56 6625.78 5084.90 57205.16 1001.57
Biodiversity protection 3929.24 17373.42 7203.61 13213.04 1540.88
Food production 3852.20 1271.23 1656.45 2041.67 77.04
Raw materials 1502.36 11479.55 1386.79 1348.27 154.09
Recreational culture 654.87 8012.57 3351.41 17103.77 924.53
Sum 30432.38 108323.85 44955.17 174697.25 5354.56
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2

Fig.2 Spatial patterns of urbanization in CZT urban agglomeration
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Fig.3 Spatial patterns of ecosystem services in CZT urban agglomeration
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4 Moran’s I

Fig.4 Moran’s I scatter plot between IESs and comprehensive urbanization level
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5 LISA

Fig.5 LISA cluster maps between IESs and comprehensive urbanization level
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