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This is a nice synthesis. A persistent problem with evaluating biogas fluxes is the
lack of temporal rather than spatial coverage. Such information is often more useful
for model validation than spatial coverage. Previous studies have demonstrated short
term changes in pCO2 at scales of days or less (see references below). Yet, typically
our understanding of this variability is limited to a few research cruises. I feel it is worth
discussing this source of uncertainty. References:
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Reply: The comment raised an important issue which deserves discussion although
not much information is available. We have added the following in the section on “Air-
sea CO2 Exchanges in Estuaries”:

Numerical data are gathered for 165 estuaries (Table 1), of which 99 are from
literature. Unpublished data from 50 estuaries and 16 from data banks are also
included, and the Wanninkhof (1992) quadratic equation is used to determine
the flux. The method used to calculate the flux, as well as sources of the gas
exchange coefficient and wind speed are listed in Table 2. Of note is that using
different pCO2 flux method and gas transfer velocity causes disparity in flux es-
timations (Borges et al., 2004; Ferron et al., 2007; Jiang et al., 2008a; Zappa et al.,
2007). However, there is still not a consensus on the most suitable coefficient
to use in estuaries. Factors affecting gas exchange coefficients include wind
speed, tidal current and bottom stress, whereas the wind speed is the most con-
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sidered. It is important to point out that this paper deals mostly with published
results. It is not possible to re-do the flux calculations, say, based on the same
gas exchange coefficient, as the original data were not provided in the papers
cited. Further, there is a lack of temporal coverage as previous studies (Bozec
et al., 2011; Dai et al., 2009; Kitidis et al., 2012) have demonstrated short term
changes in pCO2 at scales of days or less. Yet, typically data on such a scale are
limited to only a few cruises. The lack of seasonality in the numerically averaged
fluxes is almost certainly an artefact influenced by averaging all available data.

Interactive comment on Biogeosciences Discuss., 10, 5041, 2013.
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