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Organic carbon flux from the ocean

OCEANIC EMISSION
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Small global average net flux (~1.2 TgC/yr).
Fischer et al., 2012

Ocean: ~ 7x10>TgC DOM (about equal to atm. CO, mass)



Glyoxal: Over the Ocean
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Glyoxal: Over the Ocean...cont’d
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Glyoxal: Chemical and Physical Properties

Oxidation

of many -

VOGCs _ ,
O/Cl[au/au] 1 =
P‘_’ [atm] 0.3 ~ 10°

C* [ugm3] ~10° i 0
H_ [Matm!] ~5 4x10°
Atmospheric lifetime: ~ 2.5hrZ
e 52% photowai

Continental source: ~108 Tg/yr
* 50% unaccounted

e 18% OH . Poster #8: *  30% biogenic (i.e. isoprene)
Iy B0 W%, Eleanor Waxman * 14% anthropogenic

* 8% Dry/weiue, * 6% biomass burning

Unique proW:rtied Unique indicator for atmospheric

processes (VOC sources, oxidation)
Stavrakou et al., 2009 (ACP); Volkamer et al., 2005 (GRL) '



Cavity Enhanced DOAS (CE-DOAS)
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TORERO Activities: RV Ka’imimoana

Instrument/Technique
: MAX-DOAS

CE-DOAS

Air canisters

GC-MS (air/water)

Denuders

Flux tower

Aerosol filters

Species Measured
VOGs, BrQ, 10, NO,
Glyoxal, NO,

VOCs

VSLH

l,, inter-halogen species

CO, fluxes

Aerosol chemical
speciation

Institution

University of Colorado
University of Colorado
University of Miami
University of York
University of Mainz

University of
Hawaii/NOAA

Hokkaido University




TORERO Activities: RV Ka’imimoana

Cavitylnlet = : I'nlets for CE'DOAS, 03-
monltor GC -MS,
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Eddy Covariance Technique

* Flux is the mean covariance of the vertlcal wind velocity fluctuatlons ,
and quctuatlons in the physucal/chemlcal parameter of interest

w = vertical wind velocity Prime denotes instantaneous
X = mixing rati6 of analyte  deviation from the mean

°AIIow to measure vertical gas fluxes in the MBL
* Facilitate understanding of air-sea exchange of measured species
Requlrements

e Fast measure’?ﬂl’?

* Wind velocities
* Concentration of
analyte
 Accurate wind
measurements
* Bonus: white noise
sensor




Eddy Covariance Technique

vertical wind Measurements
"= 1 . 3 Only 7 molecules
velocity complicated for mobile
S = : currently reported
fluctuations platforms (ships)

Reference flux

Molecule )
measurement i MBL

(x1 '1] Fairall et al. 2000
60-150 . .
° Blomquist et al. 2012

Acetone st al. 2014

Could help inform

O tetal 2010

" about sources of

Methanol : : t al. 2005
cthano marine organic carbon °** *®
DMS 0.8 Hubert et al. 2004

Acetaldehyde Yang et al. 2014

—~ e O ) .
Glyoxal 9x1C This work

“Lifetimes calculated against reaction with OH (assuming [OH] = 3x10° molec cm™), and photolysis rates

calculated for aerosol free, noon time at equator conditions




Trace Gas Measurements
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Data Processing

Measurements of trace gas concentration and vertical wind velocity need
-to be on same time stamp =

——

Nitrogen pulse and O, signal to perform correction
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RMS (arbitrary units)

Instrument Performance
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Results: Glyoxal Diurnal Measurements

First diurnal cycle measurements of glyoxal over the open ocean
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Results: Glyoxal Flux Measurements
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Results: Temporal and Spatial Gradients
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Glyoxal VMR
(ppt)
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Highest positive flux measured: 5.3x10 pptv m s

L = (2Dt)Y/2. f
D = (0.001-1)x10° cm? s

~t =140 ms (Lifetime

against hydroylsis)
L=0.5-17 um

expla Posters #5 & #6:
Laura Gonzalez

prodi s

Corresponds to ~4 pptv accumulation of
glyoxal in a 500 m high BL over 12 hours

Only about 30% of the increase observed in
the diurnal cycle of the VMRs (~15 pptv)

Coburn et al., 2014 (AMTD); Ervens and Volkamer, 2010 (ACP)



Conclusions

e The Fast-CU-CE-DOAS capable of high frequency measurements-
* First measurements of the glyoxal diurnal cycle in the remote
_MBL
- Average near surface VMR: ~40 ppt other measurements:
— ~60 ppt (Slnrelch et al, 2010), ~25. Pppt (Mahajan et al, 2014),
- ~60 ppt (Miller et al, 2014)
 ~Significant southern/northern hemisphere gradient that is not
“currently reflected in other measurements - actua"fly opposite of
what is reff@®ted in other measurements
 First EC flux measurements of glyoxal: Positive glyoxal flux in SH

at night
» Direct evidence for surface organic mici\
producing glyoxal Guest Speaker:
e Onl ts for ~30% of i F ™ Sarah Lawson
nly accounts for 6 of increase in glv. (CSIRO)

e Potential source for other VOCs
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