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Abstract: Soil quality and soil health are central concepts in soil science and management, but their long-standing
overlap can obscure conceptual boundaries, indicator selection, and interpretation of assessments. By reviewing their
evolution and representative definitions, this study examines their common foundation and key differences from a
soil-function perspective. Soil quality is interpreted primarily as the functional potential and fitness for intended use
determined by inherent and relatively stable soil attributes within a given ecosystem and land-use context. However,
soil health emphasizes the functional state, persistence, and resilience of soil as a living system under management
and disturbance. Their overlap does not reflect two fundamentally different theoretical systems; rather, it largely
results from the mixing of scientific descriptions with application-oriented goals. We therefore propose a hierarchical

system of fundamental scientific and context-specific definitions and an integrated soil functions-ecosystem
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services-management goals framework. This framework treats soil quality and soil health as complementary
concepts sharing a common functional basis and provides a clearer basis for indicator selection, assessment
interpretation, and context-specific soil management.
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Fig. 1 Schematic of the evolutionary relationship between soil fertility, soil quality, and soil health
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Table 1 Main definitions of soil quality and soil health and their core characteristics
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Fig. 2 Mechanism underlying the differentiation between soil quality and soil health
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Table 2 Characteristic and shared indicators of soil quality and soil health
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Table 3 Comparison of working definitions of soil quality and soil health under different application contexts
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