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influencing factors of net primary productivity of

Spatiotemporal Dynamics and Driving Mechanisms of Net Primary Productivity in

Production-living-ecological Functional Spaces of the Yellow River Basin

Zheng Hengliang!, Cao Yongqiang', Liu Zihua!, Liu Yanli>?, Chang Huanyu'

(1. Institute for Ecological Civilization Development in the Beijing-Tianjin-Hebei Region, Tianjin Normal University,
Tianjin 300387, China; 2. National Key Laboratory of Water Disaster Prevention, Nanjing Hydraulic Research Institute,
Nanjing 210029, China; 3. Research Center for Climate Change of Ministry of Water Resources, Nanjing 210029, China)

Abstract: [Objective] Based on the production-living-ecological (PLE) space framework, this study aims to reveal
the spatiotemporal patterns and driving mechanisms of vegetation net primary productivity (NPP) in the Yellow River
Basin, clarify differences in NPP changes and their influencing factors among different functional spaces, and provide
a scientific reference for ecological management across different functional spaces in the Yellow River Basin.
[ Methods] Based on the PLE functional zoning framework, this study used the CASA model to estimate NPP in the
Yellow River Basin from 2000 to 2025. The geographical detector model was then used to analyse the dominant roles and
interaction effects of natural and anthropogenic factors on NPP changes within production, living and ecological spaces.
[Results] (OFrom 2000 to 2025, production space in the Yellow River Basin decreased by approximately 4,201 km?,
ecological space decreased by approximately 1,912 km?, and living space increased by approximately 6,113 km? . These
changes were mainly characterized by the conversion of agricultural production space into living space and industrial
production space. @ Basin-wide NPP showed a slow upward trend, with an average annual growth rate of approximately
0.25 g C-m? yr'!. The areas with increased NPP were mainly distributed in the ecological functional zones of the middle
and upper reaches and major irrigated agricultural areas. 3 NPP in production and ecological spaces mainly increased
during 2000-2010;the extent of significantly increasing areas narrowed during 2010-2020; and NPP tended to stabilize
during 2020-2025. In contrast, NPP in living space remained generally low, with localized declines in some areas.
[ Conclusions] NPP changes in the PLE spaces of the Yellow River Basin are mainly dominated by natural conditions
and are also significantly affected by human activities. Different functional spaces show clear differences in their responses
to different driving factors.
Keywords: Yellow River Basin; production-living-ecological spaces; net primary productivity (NPP); CASA model;
geographical detector
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