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ABSTRACT BODY: Large-scale estimates of carbon dioxide efflux from freshwater aquatic
ecosystems provide important insights into the role of these systems in the global caaokt cyc
the largest scales (continental, global), the available data on direct carbon dicxsigements

are not sufficient to provide adequate spatial coverage, and so carbon dioxide is oftetedalcula
from pH, alkalinity, and temperature using well-established carbonate equilitonstants.

However, in a globally distributed data set, we find a consistent positive bias in tegloadhuies
versus those measured directly. The overall bias is nearly 40 percent, but varieg atrdng|

most pronounced in with low-pH samples . This finding is particularly important for global and
continental carbon dioxide efflux estimates because regions with low pH freshigatéte have

high carbon dioxide concentrations and so figure prominently in carbon dioxide efflux estimates.
We explore several likely causes of the bias in carbon dioxide estimates includingedissol
organic carbon contribution to alkalinity in low-pH samples, asymmetric error propagapéh i
probes, and improper probe calibration when sampling low-conductivity systems. The outcome of
this study will help guide refinements to ongoing efforts to constrain the role of freshwate
systems in the global carbon cycle.
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