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The main theme of this proposal is the study of air pollution over China using satellite
observations. The proposed project will focus on a better understanding of the sources of air
pollution and on the effect of aerosols on the climate. To study the sources of air pollution we
will derive emissions of volatile organic emissions (VOC), HCHO, SO, and NO, in the East-
China and Beijing in particular.

We will combine (i) ground-based measurements of key compound species at and near
Beijing region, (ii) satellite retrieved column abundances of HCHO, NO; and SO, from
GOME-2 and OMI satellite sensors and (iii) global/regional models, in order to gain insight in
anthropogenic and biogenic emissions in the Beijing area.

Satellite observations from SCIAMACHY and OMI will be used to study the temporal and
spatial evolution of sulphur dioxide over Europe and China. The satellite observations will be
used in conjunction with chemical transport models to both access the satellite discerning
capabilities over the regions but also to provide top-down constraints on the SO, emissions
provided by current inventories and air quality simulations. This effort can improve our
understanding of the creation, the actual levels, the transport and the dispersion of SO, and
channel future scientific efforts in novel ways.

In addition, NOx emissions, derived from satellite observations, will be validated using
ground observations in several cities in China. The trend in emissions within a short period
will be derived. The validated NOx emissions will be used in a regional chemical transport
model. This model will calculate the forecast of the air quality for two days ahead.

NO; is an important precursor of aerosols. To study the relation between aerosols and NO,
we will use the data sets of the Absorbing Aerosol Index (AAl) and NO; retrieved from
GOME, SCIAMACHY, OMI and GOME-2, which comprises a long time series of more than
15 year. In addition ground measurements will be used.

To study the effect of aerosols on the climate, several studies will be conducted to gain
understanding of the distribution of aerosols in time and space, including the temporal
variability and the vertical distribution. Aerosol data retrieved from satellites, e.g. MODIS,
will be validated with the Chinese AERONETIlike aerosol network. Specific knowledge on
aerosols in China from ground-based in situ and remote sensing measurements will be used
together with radiative transfer models and global circulation models to determine aerosol
effects on climate in China, including contributions from natural and anthropogenic origin.

Common aerosol and cloud spatial Day-Of-the-Week patterns in the Aerosol Optical Depth
of MODIS will be studied to reveal an impact of the anthropogenic working cycle on regional
meteorological and climatic parameters due to the aerosol indirect effects. From CALIPSO
and AERONET data a climatology (4-year, 1x1 degree) will be derived focused on Asian
dust aerosol type.

The proposed work is often related to existing projects, which has the advantage that the
expertise is already available. Funding for the extra work can sometimes be found by
combining this project with the educational activities (training of students) of the institutes
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