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Abstract ;[ Objective ] Research of spatiotemporal changes of the production-living-ecology spaces (PLES) can
reveal the human-land relationship and its changing rules, and can further provide theoretical evidence for
regional territorial space control. [ Methods] Using a typical metropolitan area (the Jinan Metropolitan Area)
as the case study area, we investigated the spatiotemporal changes of the PLES from 2000 to 2018 and identi-
fied the types and characteristics of the synergetic PLES changes, and then we further evaluated ecosystem
service values and their changes of the Jinan Metropolitan Area. Finally, we revealed the influences of the
PLES changes on regional ecosystem services. [ Results] In terms of the overall PLES change characteristics.,
the living-production space was the only type with an increase in the area. Among different PLES types, the
living-production space had the rapidest changing speed reflected by the dynamic degree of 2.4%. The
production-ecology space with the area of 400 245.31 hm?® transferred into the living-production space, acting
as the main source of the living-production space expansion. The synergistic PLES changes were further
divided into five types with significant characteristics and no spatial overlaps, including the ecological-living
synergistic change type, the production-living synergistic change type, the ecological change dominance type,
production-living-ecological stability type, and living change dominance type. Among different synergistic
PLES change types, the districts/counties with the living change dominance type exhibited the most signifi-
cant decrease in ecosystem service values [—3 015.89 yuan/(hm’ * a)J. Among different transfer types of the
PLES, the transfer from the production-ecology space to the living-production space had the most negative
impacts on ecosystem service values. In this study, we proposed the classification methodology of PLES
synergetic changes. [ Conclusion] Our study revealed the characteristics of PLES changes and the influences
of PLES changes on ecosystem service values in the Jinan Metropolitan Area, which can supplement theoretical
research on the PLES. The results of this study can support land use control and zoning management in terri-
torial spaces planning.

Keywords: metropolitan area; production-living-ecology spaces; ecosystem service values; territory space
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