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It is impossible to determine the distribution of chemical emissions exactly where they
are emitted on a global level. It will be very useful, however, if emission data based on
countries can be distributed among their proper areas instead of the entire nation. In other
words, proper surrogate data are needed to allocate the emissions of chemicals.
There are two surrogate datasets currently being distributed by GEIA: gridded global
population distribution in 1990 and gridded global cropland rate for 1990. The
population dataset has been used for allocating anthropogenic emissions for many
species, such as SOx, NOx, Greenhouse Gases, reactive chlorines, and heavy metals. The
gridded cropland dataset has been the most common surrogate data for allocating
chemicals used on agricultural soil, such as pesticides (Li et al. 1996; 1999; 2000;
2001a,b; Li, 1999a, 2001).
It is quite difficult to give a quantitative estimate for the uncertainty of the population
data. Nevertheless, three ranks (best, good, and poor) were assigned to each country
according to the sources of the data and the size of the country (Li, 1996). These
uncertainties will be added to the overall error of the emission data if the population
dataset is used as the surrogate.
In comparison to the population data, the gridded cropland dataset has much higher
quality, since it was produced from an advanced very high resolution radiometer
(AVHRR) global land dataset with 1x1 km resolution (Li, 1999a). The uncertainty due
to this dataset is almost ignorable since uncertainty caused by other factors is usually far
greater. For example, the pesticide usage data collected to produce the emission
inventories vary in quality among different countries and show large spatial and
temporal gaps, and linear interpolation has been introduced to fill those data gaps.
Obviously, this introduces a high degree of uncertainty into the emission inventories of
pesticides (Li 1999a, b; Li et al., 2000).
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