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Recent observations (Cottini et al., 2012, and Moreno et al., 2012) and steady-state photochemical modelling
(Moreno et al., 2012; Dobrijevic et al., 2014) indicate that the amounts of CO5 and H,O in Titan’s stratosphere im-
ply relatively inconsistent values of the OH/H2O input flux. Moreno et al. (2012) proposed that the oxygen source
is time-variable, whereas Dobrijevic et al. (2014) arrived to the same conclusion of Moreno et al. (2012) that the
HSO (Herschel Space Observatory) measured H>O profile is“inconsistent” with the CO5 abundance. Furthermore,
Dobrijevic et al. (2014) also found that reconciliation was possible if abundances reported by Cottini et al. (2012)
are correct instead, though in this situation and for an Enceladus source, their model tended to overpredict the
thermospheric abundance of HoO , compared to the upper limit by Cui et al. (2009).

We attempt to reconcile the HoO and CO5 observed profiles in Titan’s atmosphere by considering several time-
dependent scenarios for the infux/evolution of oxygen species. To explore this, we use a time-dependent photo-
chemical model of Titan’s atmosphere to calculate effective lifetimes and the response of Titan’s oxygen com-
pounds to changes in the oxygen input flux. We consider a time-variable Enceladus source, as well as the evolution
of material delivered by a cometary impact.

We will show results on effective HoO and CO, effective lifetimes, on the feasibility of time-variable Enceladus
source, and on an additional HoO loss-to-the-haze. Regarding CO,, we will analyse its production following a
cometary impact.

A summary on viable scenarios to explain the HyO / CO4 puzzle will be given.
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