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Abstract

Delivering long-term, high quality environmental sensor data spanning the continent is a primary goal in the National Ecolog-
ical Observatory Network’s (NEON) Instrumented Systems (IS) group. Some independent observations collected by NEON’s
Observation System (OS) measure similar data at the same location and time as the in-situ sensors. Coinciding IS and OS
measurements facilitate supplementary data quality assessments by vetting IS sensor data (e.g. aquatic pH probe) against cor-
responding OS data (e.g. water grab sample analyzed in a lab for pH). To assess whether IS data agree with OS measurements,
we use uncertainty as a tool to understand data quality. The uncertainty between NEON IS and OS data follow analytical (e.g.
summation in quadrature) or numerical (e.g. Monte Carlo) approaches depending on the complexity of the IS-OS comparison
algorithms. NEON calculates the IS-OS uncertainties, and applies the expanded uncertainty as control limits for acceptable
IS-OS data comparisons. IS-OS comparisons falling outside the uncertainty-based control limits help to (i) explore unaccounted
uncertainty in the IS and OS data, and (ii) address issues in the data or sample collection process as ongoing continuous

improvement strategies.
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