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PREFACE

Studies on the matter cycling in forest watersheds have been done for more than
fifty years (Likens etal. 1977, Persson 1980, Swank and Crossley 1987,
Hornung et al. 1990). Originally they were conducted far from industrial centres;
they provided information about the natural circulation of nutrients in forest
ecosystems. When atmospheric pollution became an acknowledged threat, ecologists
became interested in its effect on biogeochemical cycles. Attention was paid first to
forests exposed to heavy industrial emissions (Ulrich and Pankrath 1983,
Grodzinski et al. 1984, Hauhs 1989). However, when forest declined in
increasingly greater areas of Europe and North America an interest developed in
studying the effects of low-level, continuous pollution. During the last fifteen years
most of the research on the cycling of both nutrients and pollutants has been focused
on forest watersheds (Andersson and Olsson 1985, Bellot and Escarre
1988).

The watershed of Ratanica stream, located in the Carpathian Foothills (49°51° N;
20702’ E) about forty kilometres south of Cracow, has been exposed to significant
amounts of pollution for more than fifty years. Ratanica stream, which is a right-bank
tributary of the Raba river, flows into the large (ca. 10 kmz) water retention reservoir
of Dobczyce. It was built in 1987 to supply drinking water to the city of Cracow,
with a population approaching one million.

With respect to geology, soils, hydrology and vegetation, the Ratanica stream
watershed is typical of the Carpathian foothills. Its upper part, 88 hectares or 30% of
the watershed, is covered by mixed beech-pine forests, and the lower part by
meadows and intensively fertilized fields. The watershed is rather densely populated,
with farm houses situated mainly in the lower part of the valley. The entire watershed
covers 241.5 ha.

The forested part of the watershed has been the main object of studies by teams
of biologists, foresters and soil scientists. Hydrologists and atmospheric chemists have
studied about seventy square kilometres around the reservoir, including dozens of
watersheds with farms or farms and forests. The studies have focussed on the
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functioning of a forest ecosystem chronically stressed by industrial pollution, and
have estimated how water quality of small watersheds fceding the Dobczyce reservoir
1s affected. The research results presented in this volume also provide useful
information about the water quality and water management of this region.

Five years of research (1986—1990) produced dozens of papers; only a few of
them are presented in this volume of "Ekologia polska". The first three (Manecki and
Tarkowski, Miczynski and Zawora, Turzanski and Bik) characterize the types and
amounts of pollution entering the watershed with wet and dry deposition; then the
water balance of Ratanica stream (Sulinski and Kucza) and the forest and non-forest
vegetation in the Ratanica watershed (Rozanski et al.) are treated. Other papers
provide data on the chemical composition of the forest plants (Szarck et al.), the
dynamics of organic matter and pollutants, decomposition of forest litter (Laskowski
et al.), and the balance of nutrients, organic matter and pollutants in the Ratanica
watershed (Wojtan and Galas). There is information on the input of chemical
substances from catchments into the reservoir (Pawlik-Dobrowolski et al.).

The studies were carried out by a research tcam of workers from various
academic 1nstitutions in Cracow (Jagicllonian University, Agricultural University,
Technical University, Academy of Mining and Metallurgy), and by the Polish
Academy of Sciences. The work was done within a project entitled "The functioning
of forest ecosystems continuously affected by industry”" (CPBP 04.09.05), coordinated
by the Institute of Ecology, Polish Academy of Sciences, and financed by the Polish
Academy of Sciences.

The 1nvestigations were initiated by the late Professor Wihadystaw Grodzinski,
who created several important projects and completed interdisciplinary ecosystem
studies in previous years (Grodzinski et al. 1984). Professor Grodzinski
coordinated the Ratanica studies for the first three years (1986—-1988); after that time
the work was directed by Professor Krystyna Grodzinska. Professor Wtadystaw
Grodzinski had an enormous influence on the shape of this undertaking. He set it in
motion, and his ideas and inspiration enabled us to continue the investigations after
his untimely death. Although his name does not appear among the authors of these
papers, his creativity is reflected in all of them. The editors and contributors dedicate

this volume to his memory.
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