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Relevance of Chlorine, Bromine, lodine

Relative contribution (%)

A0 &0

[
(==
o
el
-
—
-
e

ARitude from Tropopause (km)

0.1 0.2
Percent of lons

Hossaini et al., 2015 Murphy et al., 2000 GRL

e Bromine dominates over Chlorine and lodine in UTLS
e Aerosolsin LS are enhanced in bromide and iodide



Previous measurements of bromine in the TTL and LS
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Tropospheric Chemistry of Halogens
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CU-AMAX-DOAS instrument aboard NSF/NCAR GV

University of Colorado Airborne Multi-AXis Telescope pylon
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BrO and IO detection SH tropical troposphere
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BrO and IO profiles in the tropics & subtroplcs
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Downwind of maritime convection tropospheric BrO is
elevated, and 2-4 times higher than predicted.

Wang et al., 2015 PNAS



BrO comparison with previous studies in the tropics

Aircraft:
(Volkamer et al., 2015; Wang et al., 2015)

Satellite:

(Chance et al., 1998; Wagner et al., 2001; Richter et
al., 2002; Van Roozendael et al., 2002; Theys et al.,
2011)
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Models:

(von Glasow et al., 2004; Yang et al., 2010; Theys et al.,
2011; Saiz-Lopez et al., 2012; Parrella et al., 2012;
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Potential implications of iodine injections into the LS
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The accepted WMO upper limit suggests <0.15 pptv |,




CONTRAST RF15: TTL into mid-latitude LS - Western Pacific

Br, in the UTLS exhibits a minimum in the aged

Jet location

/ Feb 25 2014

RF06

Jan 25 2014
01:18-04:56

Jan 19 2014
03:20-03:38 RF03

Jan 17 2014
01:11-01:40

130E 140E 150E 160E

Potential Temperature (K)

w
D
(3]

Br, (Pptv)

L (360 K)

L1 @A99AU0D L1 PaBy ST PHOM 3IPPIIN ST PIIOMISAQ




CONTRAST RF15: TTL into mid-latitude LS - Western Pacific
O detected in the LS —Iy decreases from TTL into LS
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Summary & Conclusions

e We have detected BrO and |10 in the TTL and
first time over the tEPO and tWPO.

e lodine was detected in the lower stratosphere

—  The amount of inorganic I, injected into the strat
higher than WMO estimate ~0.26 pptv |,.

Altitude from Tropopause (km)

* tWPO: complex structure of Br, and |, from T

— How much iodine and bromine is partitioning to :
00 0.1 0.2

— The halogen budget in the LS is not closed — due 1 Percent of lons

from LS

Murphy et al., 2000 GRL
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Relevance of bromine and iodine ?

e MBL: up to 45% of ozone loss is due to halogens

e Mostly due to - Br:|: =0.3:
— BrO + 10 -> Br + | + O, (Br atom recycling)
— HO, +10 -> OH + | + O, (OH radical recycling)

Ozone loss due to halogens (%) . CAM-Chem model:
BrO ~ 0.2ppt
10~ 0.1 ppt

Height (km)
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Relevance for O, loss rates

O, loss fraction (%)
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Bromine and lodine account for 34% of the O, loss rate (tEPO)
Wang et al., 2015, PNAS



Double tropopause & tropical flights

SH mid-latitudes SH subtropics
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