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Elevated glyoxal concentrations over equatorial Pacific
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Summary Seasonal Cycle of Glyoxal VCDs
Both satellite retrievals and ship observations have reported elevated o SoveechoavODosemsonaae Sunlight strength coefficient: cos(SZA)
glyoxal (CHOCHO) which is not captured by current atmospheric — | W T T T AT : 006
chemistry models. This study aims to investigate on the sources and — s = i
strength of this unknown glyoxal emission. 5l — 0.96 | 06
Bimodal seasonal cycle of observed glyoxal coincides with that of £ 094 y w0 8
cos(SZA) and phytoplankton division rate (i) indicating a possible N _ 092 f 003
biogenic source. Also, satellite retrieved glyoxal to formaldehyde 0.90 { - -
(HCHO) ratio is around 0.1, above the range of 0.4-0.6 for continental ofaé S S S R 12 0.88 - S e e s
biogenic areas. The top-down emission using GEOS-Chem estimates e (Behrenfeld, 2014)
that about 20Tg/yr glyoxal direct surface emission is needed for such
glyoxal concentration because of the solubility. Taking the strong The mean glyoxal Vertical Column Densities (VCDs) in this region (a) has a
convection in tropical Pacific into account, we suggest that the bimodal seasonal cycle, coinciding with cosine of Solar Zenith Angle (b) and
enhanced glyoxal concentration may result from a lifted precursor on a phytoplankton division rate (c).
higher level rather than at sea surface. This indicates a possible link between biosphere and elevated glyoxal.

Future research will focus on the possibility of this assumption and

timating th issi d sub t SOA production. '
estimating the emission and subsequen production CHOCHO/HCHO ratio (RGF)

GOME-2 2007 Aug CHOCHO/HCHO ratio GEOS-Chem 2007 Aug CHOCHO/HCHO ratio LT:9-11
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Rge is used as an indicator to classify
anthropogenic and biogenic emission.

Rge below 0.040 indicates a anthropogenic
source, while R between 0.040 to 0.060
points to a biogenic source on land.

Rgr over the region is above 0.10 overall.

Satellite and Ship Observations »

GOME-2 2007 Aug glyoxal column GEOS-Chem 2007 Aug glyoxal column LT:9-11
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2007 Top-down direct glyoxal surface emission If we assume 4 dIFECt glyoxal emISSIOH at
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Ship observed glyoxal Differential Slant Column Density, .= Satellite (a) and ship observation - [— Topdoun emisir sea surface, the estimate emission will be
| BTt L e R IM (b) capture elevated glyoxal in 0 + I T T p— 20-40Tg/yr (a) over the region, comparable
s oK M eastern equatorial Pacific (red o to total continental emission (Fu et al,,
(S region) while model (c) can not. 2008).
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As convection predominates the region and
the lifted precursor can avoid rapid
dissolving of glyoxal, we further assume
that the convection of its precursors result
(Mahajan et al., 2014) in elevated glyoxal. This will be clarified in
future research.

Glyoxal VCDs (10" molec/cm?)

Glyoxal emission over East Pacific Tg/yr

CHOCHO DSCDs (x 10 " molec. cm )
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