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ABSTRACT

This research employs three-period (2000 ~ 2020) land use datasets at 1km spatial resolution
in Hubei Province, combining Land use transition matrix and ecological-environmental impact
evaluation frameworks to comprehensively investigate the spatiotemporal evolution of "production-
living-ecological spaces" (PLES) and associated environmental consequences. Leveraging 2020 as
the reference year, the FLUS model is applied to simulate multiple scenario projections, critically
assessing the dynamics of land use configurations under three strategic pathways—natural
progression, production-oriented development, and ecological conservation—from 2030 to 2050. A
composite ecological performance metric system is developed to measure variation trends in
ecosystem service values across scenarios, particularly evaluating the differential impacts of land
use transitions on enhancing regional ecological integrity.

The key findings indicate: (1) During 2000 ~ 2020, agricultural production land in Hubei
Province continued to decrease, while industrial and mining production land showed an increasing
trend, with significant expansion particularly during 2010-2020. Living space also expanded
continuously, while ecological space exhibited a V-shaped change curve - decreasing first and then
recovering. (2) Hubei Province's ecological-environmental quality index exhibited an upward
trajectory during the 2000 ~ 2020 period, rising from 0.555 to 0.559, with a cumulative growth rate
of 0.77% over the two-decade span, maintaining a relatively high level. (3) During 2030 ~ 2050, the
overall spatial pattern of PLES remained relatively stable. Comparative analysis revealed similar
development trends between the natural evolution and ecological priority scenarios, but the latter
demonstrated stronger environmental protection orientation with significantly larger ecological land
area compared to the natural development scenario. (4) A comparative analysis of the three policy

pathways—natural progression, production-oriented development, and ecological conservation—
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reveals that the ecological conservation strategy yielded the maximum eco-environmental quality

index, whereas the production-oriented approach resulted in the minimum valuation.

Keywords: Hubei province, Production-Living-Ecological Spaces (PLES), FLUS model, Multi-
scenario simulation, Ecological-environmental benefit, Land use type change.
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