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A land cover-based assessment of ecosystem services supply and demand

dynamics in the Yangtze River Delta region
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Abstract; The rapid urbanization and changes in land use can result in imbalance between ecosystem services supply and
demand at the regional scale, which is the major cause of regional ecosystem degradation. Therefore, it becomes essential to
conduct quantitative analyses of ecosystem services supply and demand to identify key environmental issues and their driving
forces in a region. In this paper, we present a comprehensive analysis of ecosystem services supply and demand dynamics
during 1985—2015 for the Yangtze River Delta region, by employing the ecosystem services supply-demand assessment
matrix approach based on land use and land cover types in the region. Our results showed 1) decreasing ecosystem services
supply, but increasing ecosystem services demand for the Yangtze River Delta region over the past three decades. The area
of the ecosystem service oversupply region decreased from 40.9% in 1985 to 38.5% in 2015, while the area of the ecosystem

service undersupply region increased from 1.3% to 10.6% during the same period. 2) The ecosystem services supply-
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demand index value showed a “V” distribution pattern along the urban-rural gradient transects across Shanghai-Nanjing-
Hangzhou. Peri-urban areas experienced dramatic decreases in ecosystem services supply-demand index value during the
past three decades. 3) The area of the ecosystem services supply-demand surplus hotspot regions remained stable (only
decreased by 0.1% over the past three decades), while the area of the ecosystem services supply-demand deficit hotspot
regions increased dramatically by 14.9% during the same period. This indicates that the imbalance between ecosystem
services supply and demand has become a critical issue for the rapidly urbanizing Yangize River Delta region. 4) The
ecosystem services supply-demand assessment matrix approach provides a simple and comprehensive way to quantify
ecosystem services supply-demand dynamics of a region. The findings presented in this paper also provide new insights into

regulating land use distributions and ecosystem conservation for rapidly urbanizing regions.

Key Words: ecosystem services; supply and demand; spatial pattern; Yangtze River Delta; land use and land cover
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Table 1 Classification of land use and land cover in the Yangtze River Delta region and the corresponding CORINE land cover types

A %% CORINE 432 A %% CORINE 432

Land Cover CORINE land Cover Land Cover CORINE land Cover
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Table 3 Different grid cell sizes used in evaluating land cover change and ecosystem services dynamics
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Fig.1 Gradient transects across Shanghai-Nanjing-Hangzhou
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Table 4 Transfer matrix of different ecosystem services supply-demand levels in the Yangtze River Delta region

2000 2015
1 2 3 4 5 1 2 3 4 5
1 100.00 0.00 0.00 0.00 0.00 1 100 0.00 0.00 0.00 0.00
2 13.26 86.74 0.00 0.00 0.00 2 35.33 64.53 0.14 0.00 0.00
1985 3 0.00 2.27 97.55 0.19 0.00 2000 3 0.23 13.70 85.70 0.36 0.00
4 0.09 0.19 7.68 89.93 2.11 4 0 0.08 8.05 91.69 0.18
5 0.00 0.00 0.00 0.17 99.83 5 0.00 0.00 0.02 5.06 94.92

1. R F X, demand exceeds supply greatly;2; k7 —f[X , demand exceeds supply slightly;3 . fit75 11 X | supply-demand balance ;4 ; 2 Ax—
B IX, supply exceeds demand slightly ;5 ; ZLAX 7T /& X, supply exceeds demand greatly
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Fig.4 Urban-rural gradient analysis of ecosystem services supply and demand in the Yangtze River Delta region
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Fig.5 Hotspot regions of ecosystem services supply-demand surplus and deficit in the Yangtze River Delta region
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