GLOBAL OBSERVATIONS OF FORMALDEHYDE AND GLYOXAL WITH SPACEBORNE AND GROUND-BASED UV/VIS INSTRUMENTS
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Introduction Global View Model TM 4 (ECPL)

e = 3-D global model, forced by ECMWF meteorology
3 a g horizontal resolution of 6 degrees in longitude and 4 degrees in latitude, 31 vertical levels extending from the surface to 3 hPa
HCHO and CHOCHO sinks R .
o reaction with OH, photolysis 0 SCIAMACHY Ny

simulation of major aerosol components
— HCHO and CHOCHO are good tests for model oxidation mechanism and emission scenarios Glyoxal

HCHO and CHOCHO sources
o oxidation of Methane provides constant HCHO source; tropospheric NMHC emissions, biomass burning, fossil fuel combustion

VC Glyoxal
Imolec cm™?]

explicit C,-C, hydrocarbon, terpene and aromatics chemistry

e NO primary emissions of glyoxal
o emissions: 353 Tg/year isoprene, 112 Tg/year terpene, 243 Tg/year other VOC
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Fig 3: (a) and (b) presents the first global annual composite of the CHOCHO and HCHO retrieved from SCIAMACHY. Enhanced CHOCHO column amounts are mainly
observed in South America, Africa and Asia. In South America, high column values can be found in the Amazon Basin, the world's largest tropical rain forest, and low values are
found overthe Andes. In Africa, enhanced CHOCHO is found in regions having tropical rain forests and during biomass burning. In Asia, large values of CHOCHO are observed
over Cambodia, Thailand, Sumatra, Borneo and particularly Nepal/ northern India. At first glance, the pattern observed for CHOCHO is similar to the global picture of HCHO,
indicating common sources and life time. However, a closer look reveals some differences: the higher values of glyoxal are more closely clustered to the sources regions. This
probably reflects the relatively short lifetime of CHOCHQO. CHOCHO column amounts retrieved over water are influenced by an interference from liquid water absorption. This
can lead to negative values above clear water regions. As can be seen in (a), several regions above the oceans exhibit significantly elevated CHOCHQO amounts. This includes
regions, which are known as biologically very active: e.g. near to the equator, at the Arabian Peninsula and close to the coast of China. As is the case for HCHO, the Pacific region
between the Galapagos Islands and the coast of Colombia exhibit large amounts of CHOCHO. These observations are best explained by the outflow of terrestrial sources of the
VOC precursors of HCHO and CHOCHO and the possible presence of biogenic VOC sources over the biogenically active oceanic regions. In (c)-(e), the ratio derived from
SCIAMACHY data is plotted for three different regions using only CHOCHO columns above a threshold of 5x10" molec/cm’ to avoid large scatter for ratios at low columns which
are dominated by measurement noise. Overall, the range of ratios found is of the same order as the predicted value, supporting the current assumptions for CHOCHO formation.
However, locally, significantly higher values are found, most likely resulting from additional formation mechanisms for CHOCHO.
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