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Discussion on the applicability of the extended application of quantitative indicators from traditional
community ecology in analyzing eDNA monitoring results "
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Abstract: Environmental DNA (eDNA)-based biological monitoring has rapidly advanced in recent years, exhibiting a
transformative potential that is increasingly supplementing or replacing conventional field survey approaches. Amid this
expanding application, where numerous researchers are adopting eDNA methodologies for studies and publications, several
underlying risks may compromise the validity of conclusions and the scientific value of resulting papers. For instance, what
biological entity does eDNA monitoring actually reflect? Is it appropriate to interpret eDNA-derived data using traditional
ecological concepts and analytical frameworks originally developed for individual-based survey data? To address these concerns,
this study examines the applicability of extending quantitative community ecology metrics—commonly used in traditional
surveys—to eDNA-based data analysis. We focus on four key questions: (1) What biological or ecological attribute does the
relative sequence abundance of each detected species represent in eDNA results? (2) What do community-level metrics calculated
from sequence relative abundances actually indicate? (3) How effective is it to substitute sequence relative abundance for
individual counts or biomass when computing community indices? (4) How should a conceptual and terminological framework

be constructed for quantifying and describing community metrics derived from eDNA data? Based on this analysis, we propose
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three recommendations for reporting and interpreting eDNA-based biological monitoring and community analyses: first, eDNA
results should be carefully described and not equated directly with outcomes from traditional surveys; second, the ecological
meaning of eDNA monitoring outputs must be scientifically clarified to avoid ambiguous or misleading interpretations; third, a
consensus should be gradually developed across research fields using eDNA technology to establish consistent concepts and
terminology. This manuscript offers a preliminary exploration of fundamental issues in eDNA-based monitoring and analysis,
aiming to stimulate further discussion and methodological refinement.

Keywords: environmental DNA; biological monitoring; relative abundance of detected species DNA sequences; community

analysis; diversity index
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Tab 1 Cases contrast for the indication of the results of quantitative indicators from traditional community ecology calculated
respectively based on the data of traditional community survey and eDNA monitoring
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Tab 2 Cases for formal object-concept - term system of the quantitative indicators from traditional community ecology calculated based

on the data of eDNA monitoring
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