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Level Measurement and Path Optimization of the Coordinated Development of Production,
Living and Ecological Spaces in the Yellow River Basin

Song Baosheng Li Zifu Zhang Chaohui

Abstract: The synergistic development of production, living, and ecological spaces (hereafter referred to as the “PLE spaces”) is
fundamental to the rational allocation of regional spatial resources and serves as a key guarantee for advancing ecological
civilization and promoting high—quality economic development. To identify the level of synergistic development within the Yellow
River Basin, recognize its constraints, and optimize pathways for improvement, this study adopts a regional synergistic development
perspective. An evaluation index system for the synergistic development efficiency of PLE spaces in the Yellow River Basin is
constructed. The coupling coordination degree model, obstacle degree model, and grey relational analysis are employed to measure
the synergistic development and identify influencing factors for the years 2008, 2013, 2018, and 2023. The results show that: (1)
The synergistic development of PLE spaces in the Yellow River Basin exhibits an overall improving trend, yet with uneven
regional development levels, characterized by a bell-shaped spatial distribution. (2) Among the subsystems of PLE spaces, the
ecological system imposes the most significant constraint on synergistic development. (3) At the regional dimension,
inter—provincial disparities are evident. Henan, Shandong, and Sichuan Provinces demonsirate relatively high levels of synergistic
development, whereas Qinghai Province and Ningxia Hui Autonomous Region exhibit low levels and a weak capacity to influence
regional synergy. (4)In the short term, factors such as GDP per land area, registered urban unemployment rate, number of art
performance troupes, and per capita walter resources exert considerable influence on synergistic development. In the long term,
factors including grain production, agricultural mechanization, tertiary industry development, medical and educational resources,
and ecological greening present higher obstacle degrees and impose stronger and more persistent constraints. In light of these
findings, it is recommended to strengthen top—level design, balance the synergistic development between the whole region and its
parts, enhance the environmental purification capacity and carrying capacity of the Yellow River Basin, improve the spatial
matching of resource factors, and reinforce the systemic resilience of PLE spaces, thereby comprehensively promoting high—quality
development in the Yellow River Basin.

Key Words: Production-Living-Ecological Spaces; Coupling Coordination Degree Model; Obstacle Degree Model; Synergistic
Development; Yellow River Basin
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