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Objective: assess the sensitivity of calculated ozone trends to possible presence of much higher levels of
Bry in the lowermost stratosphere than are assumed in standard model simulations

Rationale: many observations suggest that CH3Br and halons, the only organic bromine source species
considered in the other scenarios, fall far short of supplying the burden of stratospheric inorganic bromine
that is inferred from measurements of stratospheric BrO (e.g., figure 1-8, WMO 2003; also see figure 8,
Wamsley et al., 1998; figure2, Pfeilsticker et al., 2000; table 3 and paragraph 3, Sinnhuber et al., 2002;
and figures 1-3, Salawitch et al., 2005).

Design of calculation: two new species will be introduced to the model, bromoform (CHBr3) and
dibromethane (CH2Br2).  This calculation will be identical to REF 1 except:

• The volume mixing ratio of CHBr3 for all model boxes at the surface (land and ocean)
shall be fixed at 1.333 ppt, and held constant for the entire duration of the simulation

• The volume mixing ratio of CH2Br2 for all model boxes at the surface (land and ocean)
shall be fixed at 1.0 ppt, and held constant for the entire duration of the simulation

• Loss of CHBr3 and CH2Br2 due to photolysis and reaction with OH shall be simulated,
for all model levels (e.g., stratosphere and troposphere), using cross sections and rate
constants from the same JPL compendium used for REF 1

• Upon photolysis or reaction with OH, CHBr3 shall be assumed to release 3 atoms of
inorganic bromine and CH2Br2 shall be assumed to release 2 atoms of inorganic bromine.
The released bromine should be modeled as atomic Br.  However, if atomic Br is not
represented in a model, the bromine shall be assumed to be released as BrO.

• Washout of inorganic bromine by aerosols shall be “turned off”.  If your model includes a
time constant for wash-out, this parameter can be set to a large value, e.g., “100 years”.

Comments:

a) this calculation should result in ~6 ppt higher levels of stratospheric Bry compared to REF 1.  Most
importantly, since the bromine will be delivered to the stratosphere in the forms of CH2Br2, CHBr3, or
their decomposition products (represented here as inorganic Bry), levels of bromine in the lowermost
stratosphere will be perturbed by large amounts, which is consistent with many observations of BrO.

b) turning off aerosol washout of Bry will result in slightly more efficient transport to the stratosphere of
bromine derived from the decomposition of methyl bromide (CH3Br).  We have examined profiles of
CH3Br from the WACCM3 model, and we believe this affect will contribute only a small perturbation to
stratospheric Bry, considerably smaller than the desired perturbation.  Nonetheless, examination of Bry vs
tracers, from SCN 1 versus REF 1, will allow for quantification of “leakage” of stratospheric bromine
from CH3Br due to the turn off of aerosol washout.  We are suggesting that aerosol washout be “turned
off” to force the bromine derived from CH2Br2 and CHBr3 to reach the stratosphere, and also to account
for the possibility that, in the real world, heterogeneous reactions on tropospheric aerosol (Platt and
Hönninger, 2003) may indeed lead to a much longer time constant for “wash out” than has been
previously assumed in global model calculations of the effect of CHBr3 on stratospheric Bry  (e.g.,
Nielsen and Douglass, 2001; Dvorstov et al., 1999).
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