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A quick synopsis for the temporarily
Impaired....

1. bottom up budgets for methyl halides
are very difficult, but they must be done

2. Ice cores can provide some answers,
and some new guestions....but is the past
the key to the future?
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Methyl bromide and
stratospheric bromine ...
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Question #1.:

How will the atmosphere respond to phase-out of
agricultural use of CH;Br under the Montreal Protocol?

need to know:

the total budget (i.e. all sources/sinks) \
fraction of anthropogenic sources
response of the ocean (“buffering capacity”) ~V

«atmospheric lifetime (0.7 years via OH, soils)



Question #2: Global climate change

Past and Future Abundance of
Atmospheric Halogen Source Gases

Effective Chlorine

How will atmospheric CH;Br respond to
future changes in global climate?

Eflect ive stratospheric
chloringe (parts per trillion)
A3

® changing climatic conditions
means changes in both physical
and biological systems

® predicting the response of
atmospheric methyl halides even
to simple physical forcing requires
understanding the dynamics of the
system,
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need to know: ...basically everything!

WMO 2002



CH,Br saturation anomaly vs SST
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CH;Br loss rate constant

chloride substitution/hydrolysis
biological (bacterial?) uptake



Inferred distribution of annually averaged CH;Br

oceanic production rates (nmol m= d-!)
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Atmospheric CH;Br budget
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CH,Br — recent trends (1995-2006)
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Dry extraction of trace gases from
iIce cores...
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Ice core trace gas analysis...
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2,000 year record of atmospheric CH;Br
from a South Pole ice core
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Man's impact on the CH,Br cycle...
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Model simulations...
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reasonable, assuming SH missing source Is
natural and nothing else changed...

Saltzman et al., 2004



Evidence of centennial-scale variability... or noise?
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Some points to consider:

 CH;Br seems to be stable in polar ice!

e Southern hemisphere CH;Br levels ~30% lower for
past 2ky prior to industrialization

« Natural variability might be significant, but ...
— it’s awfully close to experimental uncertainty

— Late Holocene climate change was modest

» The phase-out of CH;Br will probably result in a 3 ppt
SH decrease (4.5 ppt global; 225 ppt Cl equivalent).
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iIce core methyl chloride... South Pole ice core e

Siple Dome ice core
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iIce core methyl chloride... South Pole ice core e

Siple Dome ice core
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iIce core methyl chloride... climate-controlled variability?
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Take home messages...

« CH;Cl appears climate-sensitive, and CH;Br might
be. Is this an ocean signal, a terrestrial signal, or
both?

* Global warming may increase CH,;Cl and CH,Br
levels by >100 ppt Cl,.

« caveat...in the future, tropical land use changes might
trump climate-signals

* In a warmer world, will atmospheric halogens (and
stratospheric ozone) return to their preindustrial
state?
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