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Background and motivation

JARS decline,
naturally emitted ODS
become increasingly
more important:
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Methyl bromide: A (mostly) naturally-emitted ozone depleting gas
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Methyl bromide: annual means
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Driving research questions:

1. What is causing the interannual variability in the methyl bromide (chloride) levels?
2. Most likely natural, so will that process change in the future?
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Drivers of interannual climate variability?

El Nino Southern Oscillation
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Fires Ocean Land
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Multivariate ENSO Index versus MLO growth rate
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Global fire emissions versus MLO growth rate
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Coupled atmospheric & oceanic box model

What is the relative importance of the difference sources/sinks? Fires may dominate.

4 land/atmospheric side sources & sinks

6-box atmospheric model

* seasonality, location, magnitude of emissions
* 30° zonal latitude bands

2°x2° gridded ocean

invasion evasion

* @Gas transfer velocity (??)

* SST (w/ sea ice), mixed layer depth, salinity, bathymetry air/sea interface
return

* Solubility, biological & chemical degradation, production ~—

removal
Model schematic adapted from:
P thermocline

Yvon-Lewis & Butler, 2002

Model adapted from: Yvon-Lewis et al., 2009;
Saltzman et al., 2004; Butler, 1999




Box model utilization

Inversion
Solves for emissions to
match observations

*Computationally expensive

Forward time-dependent
Uses emissions to calculate
mixing ratios

*Need to know emissions and their locations well
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*Preliminary™* sensitivity tests
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5.

Hopeful outcomes

Quantify the sensitivities to changes in sources (fires, SST)

Re-evaluate the global budget of methyl bromide w/o major anthropogenic emissions
(2018 vs 2008)

Was there a true missing source or just an underestimation of known sources?

Evaluate possible changes to the methyl bromide budget due to future climate change?

Impacts for stratospheric ozone in the future
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