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Abstract: Physicochemical parameters of water and phytoplankton composition were studied in the dimictic,
submountain Dobczyce Reservoir (southern Poland) affected by summer stormflow, which took place in Sep-
tember 2007. During summer (except September) temperature, pH, dissolved oxygen, and carbonates showed
vertical differentiation. Stormwater flow through the system had a destabilizing effect on summer stratification.
It diluted the concentrations of salts (sulphate and chloride) and slightly increased the concentration of nutrients
in the reservoir. In phytoplankton some changes in the dominant species among the Cyanobacteria group were
noted.

INTRODUCTION

It is well known that hydrological conditions influence various processes in dam reset-
voirs. Seasonal hydrological fluctuations effect both the physical, chemical and biological
features of reservoirs [4, 5, 14, 17, 20, 21]. According to Bonell [2], flow pathways that
dominate during storm or snowmelt events determine the surface water chemistry both
during and after the event. It is also the most important feature affecting the diversity and
dynamics of phytoplankton [18]. Changes in retention time might be crucial for changes
in the phytoplankton community composition and density both in shallow [8] and in deep
water bodies [6].

Floods are natural, periodically occurring events. However, in recent years/decades,
increased frequencies of heavy rainfall and flood events in southern Poland have been ob-
served. Because heavy precipitation and maximum flow in rivers in southern Poland usu-
ally occur in summer, summer stormflow strongly disturbs the typical summer stratifica-
tion that occurs in submountain reservoirs. Literature focusing on the effects of periodic
flood events on reservoir physicochemical and biological features is scarce [6]. In fact,
only a few studies examine the effect of floods on phytoplankton in dam reservoirs, espe-
cially the deep ones [16, 25, 26]. This issue is an important one since it is predicted that
global warming will result in heavier precipitation and more frequent and violent floods.
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The aim of the current study was to present the effects of stormwater on the distur-
bance of late summer stratification and changes in the water chemistry, phytoplankton
composition and biomass (chlorophyll @) in a dimictic, submountain Polish reservoir.

STUDY AREA

The Dobezyce Reservoir (49°52°N, 20°02’E, alt. 270 m) is a deep, submountain dam
reservoir located in southern Poland (Fig. 1). It was built on the Raba River (Wista basin)
in 1986. It is a drinking water reservoir for the city of Krakow. It has a length 10 km, an
area of ¢. 1000 ha, a mean depth of 11 m (max. c. 30 m), and a capacity of 99.2 min m>.
The Raba River supplies 88.6% of the total inflow. The average water exchange is 3.6
times a year [12]. The reservoir is eutrophic and dimictic in its lower, deeper part where
the circulation of the water during the spring and autumn takes place. In summer thermal
and oxygen stratification occurs. The metalimnion occurs usually at the depths of be-
tween 6-8 m [14]. According to Materek [11], the ‘flood wave’ is characterized as flows
greater than 300 m*'s'. Flood waves were observed several times in the Raba River: in
1987 (max water flow 451 m3-s™'), in 1996 (529 m3-s'), in 1997 (884 m*-s™'), in 2001 (484
m?3-s!) [6]. The data concerning years 2005 and 2007 was obtained from Regional Water
Management Board in Krakow and present as follows 348 m*-s™!, 430 m*-s”' respectively.

Fig. 1. Location of the sampling stations

MATERIAL AND METHODS

Samples for physicochemical parameters and phytoplankton were collected monthly
from January to December 2007 from the deepest part of the Dobczyce Reservoir (depth
ca. 26 m; Fig. 1). Samples to examine the effects of the flood were taken 3 days after

































