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Abstract: Ecological security is closely related to human well-being; thus, quantifying regional ecological risks can ef-
fectively prevent high-risk areas and benefit regional sustainable development. In this study, the IN'VEST model was used
to calculate the physical quantities of ecosystem carbon storage, habitat quality, and soil conservation in the Yellow River
Delta region in 1990, 2000, 2010, and 2020. On the basis of the measurement results, an ecological risk assessment
model was constructed. This study analyzed the evolution characteristics of the temporal and spatial patterns of ecologi-
cal risks in the Yellow River Delta. The results showed that 1) the overall weakening of ecosystem services in the Yellow
River Delta region was the most obvious in areas such as construction sites and wetlands. 2) From 1990 to 2020, the
overall carbon storage in the Yellow River Delta region showed a spatial pattern of high inland and low coastal areas, the
spatial fluctuation range of habitat quality increased, and the soil retention capacity decreased. 3) The ecological risk in
the Yellow River Delta region increased. The ecological risk was high in coastal waters and construction sites and low in
areas covered by vegetation, such as forests and grasslands. The research results can provide support and reference for

decisions on ecological protection and high-quality development in the Yellow River Basin.
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