Helsinki Commission (HELCOM)
Evaluation of airborne pollution load to marginal seas by heavy metals within the EMEP region is of
interest by the marine conventions (e.g., HELCOM, OSPAR). In cooperation with other EMEP Centres,
MSC‐E performs regular model assessment of atmospheric pollution of the Baltic Sea by various
pollutants including heavy metals. This work is carried out in accordance with the Memorandum of
Understanding between the Baltic Marine Environment Protection Commission (HELCOM) and the
United Nations Economic Commission for Europe (UN ECE) and is based on the long‐term
EMEP/HELCOM contract.
Current assessment of HMs and POPs pollution load to the Baltic Sea included estimation of long‐
term changes of lead, cadmium and mercury deposition during the period 1990‐2013, source
apportionment of deposition in 2013 and verification of modeling results against measurements.
Outcome of the assessment is available in a form of indicator fact sheets published on the HELCOM
website [http://www.helcom.fi] and contribution to the EMEP Centres Joint report for HELCOM
[Semeena et al., 2015].

Heavy metals
Anthropogenic emissions of the HELCOM countries dropped substantially from 1990 to 2013 (by 88%
for lead, 65% for cadmium and mercury). In 2013 the biggest contributors to heavy metal emissions
of the HELCOM area were Poland, Russia and Germany. The share of these countries in total
emissions of heavy metals in the Baltic Sea region was about 90%.
Model evaluation of pollution levels indicates marked decrease of annual total atmospheric
deposition of heavy metals to the Baltic Sea in the period of 1990‐2013. The most significant drop of
heavy metal deposition is obtained for lead (81%), followed by cadmium (68%), and mercury (29%)
(Fig. 1a). Temporal changes of heavy metal pollution in different parts of the Sea are not
homogeneous. Particularly, significant decrease of lead and cadmium deposition is noted in the
Bothnian Bay sub‐basin (about 90% and 80%) and of mercury in the Sound sub‐basin (about 60%).
Spatial variation of heavy metal deposition to the Baltic Sea in 2013 is illustrated in Fig. 1b by lead
deposition fluxes. Elevated levels of pollution can be seen in the western part (the Kattegat and the
Western Baltic sub‐basins) and in the eastern part of the Baltic Sea (the Gulf of Finland). Along with
modeled values of heavy metal deposition the map provides observed deposition fluxes obtained at
monitoring sites around the Baltic Sea. As seen, the model satisfactory describes spatial variations of
measured lead deposition in the Baltic Sea region.
Anthropogenic emission sources of the HELCOM countries contributed to heavy metal deposition to
the Baltic Sea more than 30% for cadmium, 20% for lead, and 10% for mercury. The largest
contributions among the HELCOM countries to heavy metal deposition of the Baltic Sea are made by
Poland, Germany, and Russia.
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Fig. 1. Relative changes of total annual atmospheric deposition of cadmium, mercury, and lead to
the Baltic Sea for the period 1990‐2013 (a) and spatial distribution of lead deposition over the Baltic
Sea in 2013 along with annual mean observed lead deposition shown in coloured circles (b)

Persistent organic pollutants
According to available information, PCB‐153 emissions of the HELCOM countries decreased from 1990
to 2013 by 86%. In 2013 the most significant contributions to the emissions of the HELCOM region
were made by Germany (45%), Russia (40%), and Poland (5%). Temporal changes of annual emissions
in the region during the two recent decades are illustrated in the Figure 2a.
Model assessment of pollution indicated that annual deposition of PCB‐153 to the Baltic Sea decreased
by 70% in the period 1990‐2013 (Fig. 2b). Major changes (exceeding 75%) took place in the south‐
western part of the Baltic Sea, particularly in the Sound and the Kattegat sub‐basins. Other parts of the
Baltic Sea are characterized by somewhat lower decrease of deposition.
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Fig. 2. Changes of annual PCB‐153 emissions of HELCOM countries and annual deposition to the
Baltic Sea in the period 1990‐2013 (a) and spatial distribution of PCB‐153 deposition to the Baltic Sea
region, g/km2/y (b)

Spatial distribution of PCB‐153 deposition to the Baltic Sea in 2013 is presented in Fig. 2b. Relatively
higher pollution levels were characteristic of the western sub‐basins (the Sound and the Western
Baltic). HELCOM countries contributed about 30% to the pollution of the Baltic Sea by PCB‐153. Among
these countries the largest contribution to total deposition was made by Germany (8%) and Sweden
(6%).
Comparison of modeled and measured concentrations of PCB‐153 generally indicated reasonable
agreement between them. In particular, modeled and observed air concentrations for 2013 differed
mostly within a factor of two. Besides, long‐term changes of PCB‐153 air concentrations observed at
several monitoring sites around the Baltic Sea were satisfactory reproduced by the model (e.g. for
SE12 shown in Fig. 3).

Fig. 3. Comparison of monthly mean modeled PCB‐153 air concentrations (pg/m3) with long‐term
measurements of the EMEP monitoring site SE12
Results of model assessment, performed by MSC‐E, were discussed at the meeting of the HELCOM
PRESSURE group in Copenhagen in 2015. In course of the discussion the representatives of the
HELCOM countries expressed their willingness to continue co‐operation and to extend the list of
hazardous substances for which model assessment of the Baltic Sea pollution is performed by EMEP. In
particular, this proposed list includes heavy metals (Pb, Cd, and Hg), persistent organic pollutants
(PCDD/Fs, PCBs, PAHs), and new substances (PBDE, HBCDD, and PFOS), which are considered for the
inclusion into the CLRTAP Protocol on POPs.
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