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The Surat Basin, Queensland, Australia, is a hot-spot of methane emissions in Australia. The different sources and
the overall project will be presented in a separate overview (Kelly et al., 2019).

This presentation will discuss the methods applied for the flight planning in order to achieve a quasi-Lagrangian
observation of the air mass in which the various sources are emitting methane and carbon dioxide. Over this
dry area in sunny Queensland in springtime, the emissions were quickly mixed into a rather deep convective
boundary layer. Although this is an advantage for regional mass balances (as long as the boundary layer growth
is known), it is a challenge for source attribution. Furthermore, as already discussed in Hiller et al. (2014), the
data is suggesting, that dry deposition and photochemical reactions during the transport cannot be neglected. In
Yacovitch et al. (2018) we have also shown that the uncertainty of a regional emission estimate is large when the
conditions are not ideal. All of these experiences allowed to improve the methods and flight strategies now applied
in the Surat Basin.

In contrast to point measurements and mobile surveys on the ground, airborne measurements are covering
a wide range of scales, i.e. from 5 m for the fast CO2 measurements (50 m for CH4) up to 100 km. The collected
data along the tracks flown are therefore both useful for the identification of individual sources (as discussed in
detail in Hacker et al., 2016), and for the regional mass balance. The vertical extend of the mixing was documented
by ascents to the top of the actual convection, and the evolution of this mixing was also reproduced by a convection
model.

The high-resolution measurements allow to include turbulent vertical fluxes in the overall budget which
will be an important aspect of our discussion.

In summary, the data set and the diverse methods applied should allow to provide an overall emission esti-
mate for the Surat Basin between Dalby and Miles with acceptable error bars. The 88 bag samples taken during
the flights will support the source attributions as discussed by Kelly et al. (2019)
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