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5.1 Base cations and their role
to counteract acidification

Base cations are defined as the most prevalent, e>2<+changeable and weza+k acid cations i+n the
soil. Base cations include ions such as calcium (Ca ), magnesium (Mg ) potassium (K ) and
sodium (Na+). These ions, except for Na+, are nutrients for forest ecosystems and vegetation
and are thus of importance for the sustainability of ecosystem. The base cations occur in air in
the particulate phase. In precipitation, base cations are to a large part dissolved and occur as
ions. A part of the base cations available to the environment come from rock weathering.

The base cation deposition is essential for determining critical loads for acidity and its
exceedance. Input of base cation counteracts the acidification effects as it increases the base
cation pooal in the soil and, if associated with carbonates or oxides, they also add alkalinity to
the soil. Large base cation deposition increases the critical load and low deposition decreases
it. Accurate data on base cation deposition is thus of importance in the elaboration of
European large-scal e abatement strategies, based on the critical 1oad concept.

However, for most areas, the data on base cation deposition are at present relatively uncertain.
This gap of knowledge may be less important in parts of Europe, where the soil is insensitive
to acid deposition and where large contributions of alkaline deposition are occur by alkaline
wind erosion of soil. In parts of the Nordic countries, the base cation input to ecosystems is
very important in relation to the acid pollution. For forests on acidified sandy soil in Denmark
and south-western Sweden, for example, the sea-salt deposition isamajor nutrient source.

5.2 Emissions of base cations

Base cations are emitted to the atmosphere as particles via natural processes such as soil
erosion, sea sat etc. as well as from a number of anthropogenic activities. These include
combustion of fuels such as coal and wood, different industrial processes, materials handling
and storage, agricultural practices etc. Emissions occur as particles of different size
distributions and composition. For several types of emissions the magnitude and character is
not very well known.

There are generally little emission data available for base cations. Emission inventories have
been made for some countries (e.g. Sweden, Kindbom et a, 1993). An inventory was aso
made for calcium emissions from industrial sources in Europe (Lee and Pacyna, 1999). For
natural emissions even less data are available even though they are considered to contribute
with approximately the same amounts as the anthropogenic sources.
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During the last few decades, changes in anthropogenic emissions have taken place within
Europe (L6vblad, 1987; Hedin et al., 1994; Ukonmaanaho et al., 1998; Kulmala et al., 1998).
Monitoring results indicate that in Sweden, and also in other parts of Europe, base cations
emissions - and deposition - have decreased markedly between 1970 and 1990. In some areas,
mainly those influenced by emissions from Eastern Europe, there has been a decline in base
cation deposition from 1990.

5.3 Basecationsin air

Few data series are available to evaluate the level of base cations in air. Such information is
valueable, in order to learn more about the importance of dry deposition of base cations.
EMEP is presently urging the countries to analyse and report base cations sampled with the
filter pack method.

54 Basecationsin precipitation

Base cations are measured in precipitation at most of the EMEP monitroing sites. Such
measurements have been carried out for a number purposes; to assess the sea-salt contribution
and to make quality control measures such asion balance studies possible.

A number of the national assessments have studied the trend for base cations in precipitation.
At many sites there are clear decreasing trends, at other the interannual variation is
considerable and trends are not easily detectable. Generally, the levels of calcium in
precipitaion (Figure BC-1) are lower towards 2000 compared to the beginning of the 1980s.

FigureBC-1  Calcium in precipitation (mg/l) at anumber of EMEP sites al over Europe.
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Due to the large amount of data on base cations in precipitation, the magnitude of wet
deposition is possible to estimate in a relatively accurate way. For dry and consequently also
total deposition less data are available. Estimates have been made for some regions, including
the Nordic countries (Lovblad et. a, 2004). Mapping of base cation deposition over Europe
has started in order to give input data for the critical loads mapping and for modelling the
recovery from acidification as a basis for the coming revision of the Gothenburg protocol.

55 Conclusions on base cations

Base cation deposition is not very well known, except for the wet deposition part. More data
are needed as a basis for critical loads mapping and for dynamic modelling of recovery
processes. Mapping on a European scale will be carried out by EMEP during 2004 in order to
provide information to the dynamic modelling community.




