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Abstract This paper aims to analyze the patterns
and dynamics of long-term atmospheric pollution
(deposition of Pb, Cd, and Hg) and its impact on
Picea omorika (Panci¢) Purk (Serbian spruce) forests
in Tara National Park. Due to changing ecological
conditions, these relict-endemic forests have expe-
rienced significant habitat loss and fragmentation of
their last remaining refugia. In this study, we analyze
heavy metal deposition patterns and dynamics and
the content of these metals in the Serbian spruce for-
est (soil and biomass). The heavy metal content was
analyzed and compared with ICPF (International Co-
operative Programme on Assessment and Monitoring
of Air Pollution Effects on Forests) data across Ser-
bia, revealing the level of environmental risk these
ecosystems face from air pollution in comparison to
other forest ecosystems in the country. Four Serbian
spruce forest clusters stand out compared to others,
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with the highest long-term heavy metal deposition
and elevated levels of lead, cadmium, and mercury
detected in both soil and biomass at these sites. These
findings may serve as a guide for identifying prior-
ity locations for future monitoring, facilitating the
implementation of the Critical Loads concept. It also
highlights the need for revision of forest management
practices in protected areas and the implementation of
buffer zones.
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Introduction

Air pollution in the past decades has been one of the
most significant factors affecting the health of the
forest ecosystem (Johansson et al., 2001; Hernandez
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