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Ecosystem Change and Its Ecohydrological Effect in the Yellow River Basin
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Abstract The Yellow River basin is a critical ecological corridor connecting the Tibet Plateau, the Loess
Plateau, and the North China Plain, as well as a key economic corridor for the implementation of the “One
Belt, One Road” initiative. Thus, maintaining the ecological health of the Yellow River is important for
both the national social-economic development and ecological security. Under climate change and human
activities, the environment of the Yellow River basin has changed dramatically, leading to significant shifts
in the structure and function of regional ecosystems and threatening the basin’s ecological health.
However, few studies have investigated the ecosystem change of the Yellow River basin from a basin scale
and its integrity, connectivity and vulnerability. A systematic study of ecosystem services and ecological
barrier functions in a changing environment is still lacking. To meet the national strategic demands of
ecological conservation and high-quality development in the Yellow River basin, we suggest that future
investigations of the ecosystem of Yellow River basin should focus on the following issues: (1) analyzing
the variations in the structure of ecological water balance and the connections between the climate change,
human activities and the ecosystem changes by constructing multi-source datasets about the ecosystem
types and spatial pattern of the Yellow River basin; (2) analyzing the spatio-temporal changes and the eco-
hydrological processes of the ecosystem of the Yellow River based on the multi-source ecosystem datasets
and eco-hydrological model; (3) building an index system for evaluating the key ecosystem services and
performing attribution analysis about the spatial characteristics of ecosystem services and the spatio-
temporal variations of the flow of the ecosystem services; (4) clarifying the cascading effects of ecosystem
structure-process-service; (5) depicting the changing mechanisms of ecological barrier functions, and
proposing its optimizing and regulating strategy. These proposed studies would be of theoretical and

realistic significance in enriching and deepening the earth system science.
Keywords Yellow River basin; ecohydrology; ecosystem service; ecological barrier
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