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Abstract The Human-Natural system coupling is a frontier research area in Earth system science and it
serves as an important basis for regional sustainable development. To support the major national strategic
needs of ecological protection and high-quality development of the Yellow River basin, we need to focus on
coupling mechanism and optimization approaches of the Human-Natural system in the Yellow River basin,
and use multiple methods including field survey, remote sensing monitoring, statistical analysis, and model
simulation. The research frontiers include: investigating human-water relationship evolution and social-
hydrological-ecosystem dynamics in the Yellow River Basin, identifying linkages and synergy mechanisms
of the water-energy-food nexus under changing environments, and proposing an integrated scheme to
optimize the Human-Natural system in the Yellow River basin. The expectant scientific output is providing
a scientific basis for the sustainable development and collaborative governance of the Yellow River Basin,

and promote China to the international research frontiers of Earth system science.

Keywords Yellow River basin; human-natural system; social-ecological systems; feedback mechanism;

evolution; driving mechanism
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