Uncertainty Analysis and Optimization of Gas Fillinc

Procedures for Reliable Carbon Dioxide Measurements

Justin Ripley — NEON Intern

Janae Csavina, Doug Kath, Ted Hehn - Mentors

neen

National Ecological Observatory Network

Introduction

NEON collects carbon dioxide
measurements as part of the environmental
data provided to the public

Cylinders are created with given carbon
dioxide concentrations to calibrate and
validate the carbon dioxide sensors

Uncertainty is inherent to this process

Uncertainty needs to be understood to
apply it to the calibration or validation

Project Objectives
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Uncertainty analysis of gas
storage and filling
processes at NEON

Better understand the
dynamics of the gasses
during storage

Predict the amount of drift
during storage

Provide better informed
measurements to the public
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Resulis

DET\Y
measurements of
CO,
concentration

Subdivided by
Afternoon and
Morning series

Further divided
by initial spike

Consistent
measurements

Daily
measurements of
o13C value

More variation
than CO,
concentration

More sensitive to
slight fluctuations

Less apparent
division

Conclusions

Repeatability Assay Repeatability “ 0.109
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Hypothesis test
using Student T
distribution

Comparing each
week to the
others

Shift cylinder
positions in
fixture after week
4

No statistical
difference
between any of
the weeks

Hypothesis test
using Student T
distribution

More variation,
consistent with
daily values

Only week 4
shows significant
difference

No significant drift occurring within a 6 week
period

Combined uncertainties small relative to
magnitude of data being collected

Zero Air spiking does not appear to affect the
delta value, only CO, spiking

Time of day for filling does not seem to affect the
amount of drift occurring in the cylinders

Continued sampling will monitor for drift over
time and depletion of cylinders.
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