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Abstract: Watershed biological information flow (WBIF) research is one of the main contents of
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watershed ecology. WBIF labels the transport of organic matter and energy. WBIF makes it
possible that the species composition in river system could be monitored and assessed using
environmental DNA. WBIF estimation is the key for watershed ecosystem processes studying and
riverine biodiversity monitoring. However, in practice, the parallel samples always are limited.
And how parallel samples would impact WBIF estimation is unknown. Based on the principles of
sampling survey, we hypothesized that parallel samples would not impact the accuracy of the
WBIF estimation, but impact the precision of the WBIF estimation. Then, we transformed this
hypothesis into a set of formulas and tested it with a series of analog computation. Results showed
that in the estimation of WBIF, the number of parallel samples (efficiency of detection) impacts
both the accuracy and precision of the WBIF estimation. More number of parallel samples (or
higher efficiency of detection) leads higher accuracy and precision of the WBIF estimation. So,
we suggest that in the work of watershed ecosystem processes studying and riverine biodiversity
monitoring, the relationship between parallel sample number and detection efficiency should be
assessed, and then the sampling program should be designed with suitable parallel samples, the
WBIF is estimated based on all parallel samples of each sampling site, at last the estimated results
of WBIF should be re-evaluated according to the posterior probability of WBIF in different
conditions.
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