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BrO overview: observations and models

Satellite:

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

Ground : °

(Schofield et al., 2004 , Hendrick et al., 2007; Theys et
al., 2007; Coburn et al., 2011; Coburn et al., 2014,

in prep.)

Balloon:

(Pundt et al., 2002; Dorf et al., 2008) o GOME-2 observations

== GEOS-Chem
— with air mass factor correction
== without HBr+HOBr

= p-TOMCAT

Troonospheric BrO Column (10 cm™)

Models:
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(S.aiz Lopez gt al., 2012; Parrella et al., 2012) Theys et al. [2011]
—in the tropics

Halogens deplete the O; column by ~10% in the tropics (Saiz-Lopez et al., 2012)



CU-AMAX-DOAS instrument aboard NSF/NCAR GV

University of Colorado Airborne Multi-AXis Telescope pylon
Differential Optical Absorption Spectroscopy

spectrograbhs/detectors

:—fg Forward, slant PC104 MMQ (INS/GPS) + NIDAQ [N
& zenith. nadir  Terward/backward inclinometer card s



CU-AMAX-DOAS instrument aboard NSF/NCAR GV

Hardware: new telescope design implemented for CONTRAST
Software: Autonomous deployment on the NSF/NCAR GV

zenith

— Successful: more flexibility to record reference spectra
— Successful: remote control in flight (RFO7)



CU-AMAX-DOAS data status
- premise -

CONTRAST RFs
flight tracks
Sun too low for retrieval
Clear/Minor Clouds, easily retrieved
Major Clouds, difficult to retrieve
Heavy Clouds, not retrievable
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CU-AMAX-DOAS data status

yes BrO
partially BrO

yes BrO

yes BrO,IO,NO,

yes

yes BrO

yes

yes
yes
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yes BrO,10




BrO detection during CONTRAST (RF04)




BrO retrieval - robustness

vmr [ppb] RF04 BrO dSCD
#& reference EA O
== linear fit
vmr [ppt] a=1.3e13 £ 0.4e13
. b =0.98 + 0.06
expected by inversion
REOLROX ANL & reference EA -10
== _linear fit
a=-59e13 = 0.4e13
b=1.01+0.05
expected by inversion

reference EA
= () (0.1km)
— 90 (0.1km)
— 10 (14.3km)

CamCHEM
=== BrO
=== NO,
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stratospheric correction consistency between references



BrO retrieval - robustness

RF04 BrO OD

-&- reference EA90

- reference EA90 Aliwell et al. settings
—#- analysis residual rms

RF04 BrO dSCD

#® HCHO notincluded
— |inear fit
a=5.4e12 £ 3.6e12
b=0.96+£0.05
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RF15 NO, — comparing column and in-situ vmr
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RF15 NO, DOAS/CamCHEM

RF15 NO2
CamCHEM (background)
DOAS (trace)
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RF04 BrO vertical profile

| RF4 BrO inversion |
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RF15 BrO DOAS/CIMS/CamCHEM along flight track

vmr [ppt]
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RF15 BrO: comparing DOAS & CamCHEM

RF15 BrO
CamCHEM (background)
DOAS (trace)
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TORERO ABrO (unexplained BrO) — correlations

Tropospheric air
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Unexplained BrO in the upper tropical FT:

— correlates with uFT exposure, decreasing H,0/0; ratios (stratospheric tracer)

— |s anti-correlated with aerosol SA
— BrO in the lower stratosphere seems underestimated




Conclusions

* BrOis significantly detected above 6 km during RFO4 and RF15.
— Retrievals are robust
— NO, shows RTM control and homogeneity for RF15

* Western Pacific: BrO in UT is lower than over the Eastern Pacific, but higher
than predicted by models (Western and Eastern Pacific)

— BrOVCD is 60% lower than GOME-2, consistent with ground-based
MAX-DOAS data (Theys et al., 2011)

— BrOin the lower stratosphere is higher than predicted

« Comparison of RF01/RF17 BrO with ground based MAX-DOAS at MLO
presented at AGU 2014
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