
Geophysical Research Abstracts, Vol. 9, 07127, 2007
SRef-ID: 1607-7962/gra/EGU2007-A-07127
© European Geosciences Union 2007

Interannual Variability and Trends of CO as seen by
SCIAMACHY
A. Gloudemans (1), M. Krol (1,2,3), J. de Laat (1,4), J.F. Meirink (3), G. van der
Werf (5), H. Schrijver (1), I. Aben (1)
(1) SRON Netherlands Institute for Space Research, Netherlands, (2) Meteorology and Air
Quality Group, Wageningen University, Wageningen, the Netherlands, (3) Institute for Marine
and Atmospheric research Utrecht (IMAU), Utrecht University, Utrecht, The Netherlands, (4)
Royal Netherlands Meteorological Institute (KNMI), de Bilt, the Netherlands, (5) Faculty of
Earth and Life Sciences, Free University, Amsterdam, the Netherlands

The SCIAMACHY near-infrared satellite instrument was launched in 2002 and cur-
rently provides 4 years of global carbon monoxide data. It is shown that the precision
of the SCIAMACHY CO measurements is determined by the random instrument noise
error. SCIAMACHY CO data with a good precision thus contains useful information
for improving knowledge about sources and sinks as well as long-term variability and
trends.

The SCIAMACHY data show significant interannual variability, especially between
2003 and 2004, which is mainly due to variability in biomass burning producing
large amounts of carbon monoxide (CO). For example, extensive burning in Alaska in
July 2004 has been clearly observed with SCIAMACHY, as well as the forest fires in
Siberia in Spring 2003 and in Indonesia in 2006. Of particular interest is the interan-
nual variation of CO in the Southern Hemisphere where biomass burning is the main
source of CO. SCIAMACHY data clearly show enhanced CO columns over Australia
during its biomass-burning season. Chemistry-transport model simulations using the
new independent satellite-based GFEDv2 biomass-burning emission data base show
a similar temporal and spatial CO distribution, indicating that the observed enhance-
ments are indeed due to biomass burning. It is shown that the new GFEDv2 data base
provides a major improvement over model simulations including climatological emis-
sions.

The fact that SCIAMACHY is sensitive to surface CO allows for the observation of



enhanced CO columns in both emission areas and in areas that are affected by long-
range transport of CO. Investigation of the origin of these observed enhancements over
Australia shows a large contribution of CO from South American biomass-burning
regions to observed CO total columns over Australian biomass-burning regions during
the 2004 fire season of up to 35%, with smaller contributions for 2003. In fact we show
that the interannual variation in excess CO in Australia during the biomass-burning
season is caused by interannual variation in biomass-burning CO emissions in South
America. The results indicate that differences between SCIAMACHY CO and model
simulations over Australia are not only due to uncertainties in local emissions but also
in overseas emissions followed by efficient long-range transport. Thus, in order to
understand long-term variability in CO global scale studies combining local emissions
and long-range transport should be performed.


