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BrO comparison: GOME-2 with GEOS-Chem, p-TOMCAT

Satellite:

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

Ground :

(Hendrick et al., 2007; Theys et al., 2007; Coburn et al.,
2011; Coburn et al., 2014, in prep.)

Balloon:

(Pundt et al., 2002; Schofield et al., 2004, 2006;

Dorf et al., 2008)
o GOME-2 observations
- GEQOS-Chem

Troonospheric BrO Column (10 cm™)

. = with air mass factor correction
MOdeIS' == without HBr+HOBr
(Saiz Lopez et al., 2012; Parrella et al., 2012) = p-TOMCAT
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—in the tropics

Theys et al. [2011]

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



CU-AMAX-DOAS instrument aboard NSF/NCAR GV

University of Colorado Airborne Multi-AXis Telescope pylon
Differential Optical Absorption Spectroscopy
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Comparison extinction profiles from Mie & AMAX
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Comparison O, SCDs: AMAX & McArtim RTM
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e Agreement generally better 5%

e No need for a correction factor



BrO and IO detection SH tropical troposphere
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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
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=== NO,
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stratospheric correction consistency between references
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RF04 BrO vertical profile

| RF4 BrO inversion |

T —

altitude [km]

(0.6£0.3) x10'3 molec cm2
0.2 x10*3 molec cm™

RF04 BrO
—8— DOAS
—— CamCHEM
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Averaging Kernel



Mauna Loa Observatory, Hawaii
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Detection Limit Figures of Merit

0.3 ppt 60s integration time
IO 0.05 ppt Full scan: 27 min
HCHO 100 ppt Footprint: 20-80km depending
CHOCHO 3 ppt on aerosol load and wavelength
NO, 10 ppt Vertical profiles: ~3DoF
/ Extinction
i ¢ ‘c:t’rometers (360, 477, and 560nm)  0.01-0.03 km*




Satellites show widespread glyoxal over oceans,
but disagree over the remote ocean

A:SCIAMACHY, VCcHo.cHO, Annual mean 200_5_13 - ~ Mean CHOCHO total columns (molec/cm?) - 2007-2009
CHOCHO 90 N;j

M [molec cm

60 E 120'E 180 E

Wittrock et al., 2006; Myriokefalitakis et al., 2008; heta ; Lerot et al., 2010

Continental source: ~45 TgClyr Atmospheric lifetime: ~ 2.5hrs

* 50% unaccounted * 52% photolysis

« 30% biogenic (i.e. isoprene) « 18% OH

« 14% anthropogenic « 22% SOA in clouds/aerosols?
* 6% biomass burning « 8% Dry/wet deposition

Stavrakou et al., 2009
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Measurements of diurnal variations and eddy covariance (EC)
fluxes of glyoxal in the tropical marine boundary layer:
description of the Fast LED-CE-DOAS instrument 3 /..o >—<

S. Coburn!2, I. Ortega'?, R. Thalman!->-", B. Blomquist®, C. W. Fairall*, and R. Volkamer'-

Atmospheric
Measurement
Techniques

Molecule MBL concentration Ky Lifetime* reference flux
(pptv) (Matm™!) (days) Measurement in MBL

CO, 380—400 (x 10%) 0.035 =3 x10° Fairall et al. (2000)

CO 60-150 (x 10°)  1x 1073 16 Blomquist et al. (2012)
Acetone 700900 30.3 10 Marandino et al. (2005)
03 10-30 (x 10%) 0.011 6 Bariteau et al. (2010)
Methanol 300-900 222 4 Yangetal. (2013)
DMS 20-1500 0.485 0.8  Hubert et al. (2004)

Acetaldehvde 200-300 14.1 0.2 Yangetal ‘2014)
I Glyoxal 25-80 42 x10°  9x 1072  This work

Coburn et al., 2014, AMT



Fast LED-Cavity Enhanced DOAS
instrument
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Comparison in-situ and remote sensing (CHOCHO)
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Comparison Ship and AMAX remote sensing (10)

14 | | | |

12 - ‘ A

TORERO

AMAX-DOAS (RF12 RF17)
SMAX-DOAS-OE
SMAX-DOAS-Parameterization

HEFT-10:

Ascent Descent

Altitude (km)




AVKs: BrO, 10, CHOCHO

Altitude (km)
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Conclusions

e /O and CHOCHO are widespread in the tropical FT
— Most of the 10 and CHOCHO reside in the FT

— 3instruments (in-situ and remote sensing) agree well in remote MBL
for CHOCHO (and not so well for 10)

— Significant differences between ship- and airborne profile retrievals

—  Profiles are very well constrained from airborne limb measurements
CHOCHO: 14-23 DoF
I0: 12-18 DoF
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Altitude (km)

RF12 box AMF:
— A0

=== MBL Limb
= MBL Zenith

Trace gas profile: i
=C=BrO (Dorf et al 2008) |
NO, (RAQMS)

0.1 10
Box-AMF, BroO (pptv), NO, (ppbv)
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3-band settings: C
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