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Abstract: [Objective] This study clarifies the multi-type relationships between ecosystem services (ES) and
resident well-being in the Yellow River Basin and their driving factors, aiming to provide scientific references for
promoting the ecological protection and high-quality development of the Yellow River Basin. [ Methods] Taking
the Henan section of the Yellow River Basin as a case study, spatial autocorrelation, coupling coordination
degree, and relative development degree were employed to measure the spatiotemporal evolution characteristics of
multi-type relationships between ecosystem services and resident well-being from 2000 to 2022. A random forest
model was used to investigate the differences in driving factors among these three types of relationships, and

differentiated spatial governance strategies were proposed based on zoning. [ Results] (1) The ecosystem service
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value in the study area showed a slight fluctuating decline, with a spatial distribution pattern of higher values in the
southwest and lower values in the northeast. Meanwhile, the resident well-being index showed a fluctuating
upward trend, exhibiting a spatial distribution pattern characterized by three core-driven areas with two wings
lagging behind, and regional disparities gradually narrowed. (2) The spatial association between ecosystem
services and well-being gradually transitioned {rom significantly positive clustering to random distribution, with
low—low (LL—L) pattern clustering observed in the agricultural area of the northeastern plain. The coupling
coordination degree gradually improved, exhibiting a spatial pattern of higher values in the southwest and lower
values in the northeast. The relative development state demonstrated non-equilibrium state, gradually evolving
toward a positive interactive trajectory. (3) The driving factors of multi-type relationships between ecosystem
services and well-being exhibited notable similarities and differences. Terrain undulation played a decisive role,
while other factors had varying emphases. (4) The combinations of multi-type relationships between ecosystem
services and well-being exhibited spatial heterogeneity. [ Conclusion] The multi-type relationships between
ecosystem services and well-being, along with their driving factors, show pronounced spatial differences in the
study area. It is essential to focus on the region’s core conflicts and develop differentiated governance strategies,
thereby achieving sustainable development of the human-land system through coordinated optimization of these
multidimensional relationships.
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Fig.1 Geographical location and digital elevation
of the study area
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Fig. 2 Spatial distribution of ESV at county scale in Yellow River Basin (Henan section)
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Fig. 4 Spatial distribution of resident well-being index in Yellow River Basin (Henan section)
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