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Spatiotemporal Changes and Trade-off/Synergy Relationship of
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Abstract ;[ Objective | A comprehensive understanding of the characteristics of spatiotemporal patterns of
ecosystem services and their interrelationships can enrich theories related to ecosystem services and sustain-
able development, and provide important guidance for the formulation of regional ecological and environmen-
tal management policies. [ Methods] Taking the Nanjing metropolitan area as the study area, we analyzed the
differences of the capacity of each type of ecosystem service in land use types and regions based on the assess-
ment of four types of ecosystem services from 2000 to 2020, including water production, food supply, soil
conservation and carbon sequestration, assessed the capacity of service provisioning in different regions by

identifying ecosystem service hotspots and their service types, and explored the static and dynamic trade-
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offs/synergies between ecosystem services in Nanjing Metropolitan Area by using correlation analysis. [ Results | In
the years 2000, 2010 and 2020, the three-year average amounts of water production, food production, soil conserva-
tion and carbon sequestration in the Nanjing Metropolitan Area were 522.12 mm, 4.20 t/hm’, 42.61 t/hm’ and 44.57
t/hm’, respectively, with all services increasing year by year except for carbon sequestration. The spatial distribu-
tions of water production, soil conservation and carbon sequestration services were relatively high in the
south and low in the north, while that of food supply service was low in the south and high in the north,
depending on the type of land use and the natural environment of the region. From north to south, a 1-fold
service hotspot with food supply services, a 2-fold service hotspot with water production and food supply
services, and a 3-fold service hotspot with water production, soil conservation and carbon sequestration serv-
ices were formed in turn. The trade-off/synergy results obtained by using the static and dynamic approaches
were different. [ Conclusion] In the work of territorial spatial planning and ecological restoration of the
Nanjing Metropolitan Area, the spatiotemporal changes of different ecosystem services and their relation-
ships should be considered to reduce the trade-off between different services and maximize ecological benefits.

Keywords: ecosystem services; InVEST model; trade-off/synergy relationship; spatiotemporal changes;
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