Mixed Gaussian-Loghormal Sequential Approach
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Kalman filter (MXKF)
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Fig.3. To enable validation, pseudo data is used to simulate mole fraction CH, observations for 4 in-situ UK sites. Shown here are
the inferred monthly mean emission fluxes for a region in Lancashire. A conventional stochastic batch approach (NUTs MCMC) is
shown, alongside a sequential approach based on the MXKF derived by Fletcher et al.

The inversion
m Surface fluxes are inferred from

effectively

in-situ measurements of greenhouse gas concentrations. Right:
TROMOPEP satellite observations, with a full set of global
observations completed roughly once daily.
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Why non-Gaussian?
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- Non-zero probability of negative surface fluxes -mx{é%j R ~N— 4 9 7,960 16 mins <1s

- Light tailed, may not account for extreme pollution events e .. S 50 3 230 19 mins 2 g
Lognormal emissions prior: 250 Emissions Regions 50 4’3,865 ~1 5 hrs 36 s
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Fig.2. Inferred mean emissions field for a single month, demonstrating the impact of a Gaussian emission prior distribution. Negative ;%aggsgnde§aj\tﬁ,fgggg‘;:‘ea;f;tﬁij;zaﬁ':tg;;‘;;g b Db o A e fra T e e e e oo 20
surface fluxes are unphysical for many greenhouse gases and ozone depleting substances. 3Aeronomie.be. (2021). Three years TROPOMI measurements. [online] Available from: https:
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