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[Abstract] This study investigates the compatibility between understory economy development and ecological
afforestation technology, with the objective of reconciling ecological integrity and socioeconomic viability in
forest management. Drawing on field surveys conducted across 112 representative forest sites nationwide and a
decade (2013-2023) of longitudinal monitoring data, we applied the Analytic Hierarchy Process (AHP)
integrated with a quantitative compatibility evaluation model to assess the alignment between diverse understory
economic models (e.g., medicinal herb cultivation, mushroom farming, beekeeping) and corresponding
ecological afforestation techniques (e.g.,mixed—species planting,canopy structure optimization, soil conservation
measures). Results indicate that synergistic implementation of understory economy and ecological afforestation
enhances multifunctional land use efficiency while reinforcing key forest ecosystem services—including carbon
sequestration, biodiversity conservation, and hydrological regulation. Compatibility performance exhibits
marked regional variation, strongly conditioned by local climatic and edaphic factors: compatibility coefficients
are significantly higher in humid subtropical southern regions than in arid and semi—arid northern regions. Based
on these empirical findings, we propose a regionally differentiated “ecology—economy synergy” forestry
development framework and outline technical adaptation strategies—including species selection guidelines,
density optimization protocols, and adaptive management pathways—to advance sustainable forest
transformation and support national ecological civilization goals.
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