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FIGURE 2 ­ NDACC FTIR sites location.
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FIGURE 1. Frame A displays the long-term evolution of ethane in the Earth's atmosphere. Two-year running averages from FTIR
time series are shown here. The well-known latitudinal gradient is observed [2], with maximum total columns at Arctic and Northern
mid-latitude stations, and much less abundance in the Southern hemisphere (SH). Another obvious feature is the C2H6 increase in
the Northern hemisphere (NH), from about 2006-2009, contrasting with a monotonous decrease in the SH. Two vertical arrows
denote local maxima resulting from intense boreal fires (see e.g. , [7]). Frame B shows, as a function of latitude, the C2H6 relative
rates of change derived for two time periods, namely when considering al l data available before 2007 (left frame), or between 2009
and 201 5 (right frame). The error bars correspond to 2-sigma statistical uncertainty intervals accounting for auto-correlation [8].
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FIGURE 4. Recent studies [4, 5] invoke changes/drops in the OH sink as a possible
cause for the observed rise in methane after ~2007, with implications also for C2H6 and
other alkanes, in particular when evaluating the magnitude of emissions needed to
capture the C2H6 increase. Within this framework, acetylene (C2H2) is another relevant
indicator since its main sink is, as for C2H6, oxidation by OH, while it has dissimilar
sources (biofuel and fossil fuel combustion are the main contributors, before biomass
burning). The daily mean time series of C2H2 derived from the FTIR monitoring program
at the Jungfraujoch reproduced above does not show any trend upturn, with a rate of
change after 2009 remaining statistical ly consistent (at 2-sigma) with the one derived
for the whole interval (i .e. , -1 .6±0.2 %/yr, rel. to 1 995.0). Based on this evidence, a
drastic change in OH over the recent years is unl ikely.
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